
!"#$%&'(")*+,-%"-(&.*,/*+$,01#-(,"*("*2()3-*4&'*5&$6,"&-%*7,#8

69*:%..*;-(<1.&-(,"

=$>*+&$("9&**?,"$&@1)

A*23%'('*;16<(--%0*("*+&$-(&.*B1./(..<%"-*,/*-3%*7%C1($%<%"-'*/,$*-3%*D%)$%%*,/

=&'-%$*,/*E")("%%$(")*("*4%,-%#3",.,)9

;1$&"&$%%*F"(G%$'(-9*,/*2%#3",.,)9

A#&0%<(#*H%&$*IJJI

!;K?*LMNOPQQOIIROM



การเพ่ิมศกัยภาพการผลิตกาซในหินคารบอเนตโดยการกระตุนหลุมเจาะ

นายปริญญา  นรพักตร

วิทยานิพนธน้ีเปนสวนหน่ึงของการศึกษาตามหลักสูตรปริญญาวิศวกรรมศาสตรมหาบัณฑิต

สาขาวิชาเทคโนโลยีธรณี

มหาวิทยาลัยเทคโนโลยีสุรนารี

ปการศึกษา 2545

!;K?*LMNOPQQOIIROM



!"#$%$&'%'(#

!"#$%&'(")*+,-%"-(&.*,/*+$,01#-(,"*("*2()3-*4&'*5&$6,"&-%*7,#8*69*:%..*;-(<1.&-(,"

;1$&"&$%%* ="(>%$'(-9* ,/* 2%#3",.,)9* 3&'* &??$,>%0* -3('* -3%'('* '16<(--%0* ("

?&$-(&.*/1./(..<%"-*,/*-3%*$%@1($%<%"-'*/,$*&*A&'-%$B'*C%)$%%D

23%'('*%E&<("(")*#,<<(--%%

FFFFFFFFFFFFFFFFFDD

GC$D*53,")?&"**53,").&8<&"(H

53&($<&"

FFFFFFFFFFFFFFFFFDD

GI''-D*+$,/D*J$(&")8$&(*2$('&$"H

A%<6%$*G23%'('*I0>(',$H

FFFFFFFFFFFFFFFFFDD

GC$D*K($&L&-**53%L&$,1")$,&MH

A%<6%$

FFFFFFFFFFFFFFFF

GI'',#D*+$,/D*C$D*2&L(-**53(-',<6,,"H

N(#%*7%#-,$*/,$*I#&0%<(#*I//&($'

***FFFFFFFFFFFFFFFFFDD

GI'',#D*+$,/D*C$D*N,$&?,-**J3,<?('H

C%&"*,/*!"'-(-1-%*,/*O")("%%$(")



!

ปริญญา นรพักตร: การเพิ่มศักยภาพการผลิตกาซในหินคารบอเนตโดยการกระตุนหลุมเจาะ

(INCREASING POTENTIAL OF PRODUCTION IN TIGHT GAS CARBONATE

ROCK BY WELL STIMULATION) อาจารยที่ปรึกษา: ผศ.  เกรียงไกร ไตรสาร, 262หนา.

ISBN 974-533-226-7

พลงังานจากปโตเลยีม ถอืไดวาเปนปจจัยทีส่ ําคญัทีส่ดุปจจัยหน่ึงในการพฒันาเศรษฐกจิของ

ประเทศ การส ํารวจและการพฒันาแหลงปโตรเลยีมในประเทศไทยประสบความส ําเร็จพอควร ลดการพึง่

พาปโตรเลยีมจากตางประเทศ แตการส ํารวจและพฒันาแหลงปโตรเลยีมในภาคตะวันออกเฉยีงเหนือของ

ประเทศไทยยงัไมประสบความส ําเร็จเทาทีค่วร มกีารคนพบและผลติปโตรเลยีมทีอํ่ าเภอน้ํ าพอง จังหวัด

ขอนแกนเพยีงแหงเดียว และพบอีกแหลงทีอํ่ าเภอภูฮอม จังหวัดอุดรธานี แตยงัไมมกีารผลติ ซึง่ถอืวานอย

มากเมือ่เปรียบเทยีบกบัแองปโตรเลยีมทีก่ระจัดกระจายอยูทัว่ภาคตะวันออกเฉยีงเหนือของประเทศ ซึง่

สวนใหญอยูในแหลงหินปนูยคุเพอรเมยีน ความพรุน (Porosity) และความไหลผานได (Permeability) มคีา

นอย ท ําใหผลติล ําบาก มอัีตราการผลตินอย ดังน้ันจุดประสงคในการศกึษาน้ีเพือ่ทราบคาความพรุน ความ

ไหลผานได ของหินปนูยคุเพอรเมยีนในภาคตะวันออกเฉยีงเหนือ หาขอมลูพืน้ฐาน ศกัยภาพ ปริมาณ

ส ํารอง และประสทิธภิาพการผลติปโตรเลยีมในภาคตะวันออกเฉยีงเหนือ ศกึษาผลการเพิม่อัตราการผลติ

และประสทิธภิาพการผลติปโตรเลยีมจากการกระตุนหลมุเจาะ (Well stimulation) โดยโปรแกรมทีพ่ฒันา

ขึน้เอง เปรียบเทยีบกบั แบบจํ าลองคอมพวิเตอรทีใ่ชซอฟตแวรส ําเร็จรูป ซึง่มขีัน้ตอนดังน้ี 1) รวบรวมขอ

มลูเกีย่วกบัลกัษณะของหินคารบอเนตยคุเพอรเมยีน การส ํารวจ การกระตุนหลมุเจาะ และการผลติ

ปโตรเลยีมในภาคตะวันออกเฉยีงเหนือจากทีเ่คยมผูีศกึษามากอน 2) วิเคราะหขอมลูหลมุเจาะเพือ่นํ ามา

ประกอบใน การศกึษา 3) เกบ็ตัวอยางหินทีเ่ปนหินโผล (Outcrop) อยางนอย 10 ตัวอยาง และศกึษาคณุ
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สมบติัทางฟสกิสจากหินตัวอยาง เพือ่หาความพรุนและความไหลผานได ในหองปฏบิติัการ 4) เขยีนและ

พฒันาโปรแกรมคอมพวิเตอรเพือ่ค ํานวณ ปริมาณกรดทีใ่ช ระยะแตกของหิน ในการท ําการกระตุนหลมุ

เจาะ อัตราการผลติและศกัยภาพการผลติปโตรเลยีม

5) สรางแบบจํ าลองคอมพวิเตอรแหลงผลติปโตรเลยีม (Reservoir simulation) กบัโปรแกรม Work Bench

เพือ่หาอัตราและประสทิธกิารผลติ การศกึษาในคร้ังน้ี สามารถรูถงึผลการกระตุนหลมุเจาะ ในแหลงกาซ

หินปนูเน้ือแนน เพือ่เพิม่ศกัยภาพและอัตราการผลติปโตรเลยีมในภาคตะวันออกเฉยีงเหนือของประเทศ

ไทย ขอมลูทีไ่ดจะมปีระโยชนในการวางแผนการจัดหาแหลงพลงังาน ผลการศกึษาความพรุนของหิน

คารบอเนตประมาณ 4% คาความไหลผานไดกอนท ําการกระตุนหลมุเจาะประมาณ 0.2 มลิลดิารซ ีใชแบบ

จํ าลองปริมาณกาซ 3 แสนลานลกูบาศกฟตุ หลมุผลติ 6 หลมุ หลงัจากท ําการกระตุนหลมุเจาะโดยใชกรด

4,440 บาเรลตอหลมุ ท ําใหเกดิแนวแตกเปนแนวด่ิงไกลออกจากหลมุ รัศม ี540 ฟตุ จะท ําใหคาความไหล

ผานไดเฉลีย่ในโซนของแนวแตกเปลีย่นไปเปน 18.97 มลิลดิารซ ี ท ําใหอัตราการผลติเร่ิมตนเพิม่ขึน้จาก

24 เปน 73 ลานลกูบาศกฟตุตอวัน ผลการวิเคราะหเศษฐศาสตรปโตรเลยีม ถาไมไดท ําการกระตุนหลมุ

เจาะ จะไมสามารถคนืทนุไดจากการเจาะหลมุผลติเพิม่ แตถาท ําการกระตุนหลมุเจาะ จะสามารถคนืทนุได

โดยอัตราการคนืทนุรอยละ 18.17 สามารถคนืทนุไดในปที ่ 3 ของการผลติและผลจากโปรแกรมทีพ่ฒันา

ขึน้เองไดผลใกลเคยีง

สาขาวิชาเทคโนโลยีธรณี ลายมือชื่อนักศึกษา……………………………….

ปการศึกษา  2545 ลายมือช่ืออาจารยท่ีปรึกษา……………………….
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!8

RMU' FEHLERYPJPGO' URGR' IYGRPMEU' SHIL' GDE' TIMTEQQPIMRPHE' HEQKJGQ:' GDE' GETDMPTRJ' RMU

HEQERHTD'FRFEHQ:';\'#MRJO^PMN' GDE'XEJJ'URGR' SIH'KQPMN' PM' GDPQ' QGKUO:'B\',IJJETGPMN'[_

TRHYIMRGE' HIT]' QRLFJEQ' RMU' LERQKHPMN' GDEPH' FIHIQPGO' RMU' FEHLERYPJPGO' VRJKEQ' PM
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Z/RM]'LIUEJ\' RMU'A\',HERGPMN' QPLKJRGPIM'LIUEJ' Z$EQEHVIPH' QPLKJRGPIM\9' ' '/DEHESIHE

GDE'EWFETGEU'HEQKJGQ'SHIL'GDPQ'QGKUO'RHE'GI'PLFHIVE'GDE']MIXJEUNE'IS'XEJJ'QGPLKJRGPIM

SIH' GDE' HEQEHVIPH'FIGEMGPRJ' RMU' GDE' PMTHERQE'IS'FHIUKTGPIM' HRGE9' '$EQEHVIPH' QPLKJRGPIM

LIUEJ' PMTJKUEQ' GDE' RYPJPGO' GI' KQE' GDE' QISGXRHE' RFFHIWPLRGPIM' IS' GDE' FEGHIJEKL

FHIUKTGPIM'ESSPTPEMTO'PM'GDE'MIHGDERQG'/DRPJRMU9''7IHEIVEH:'PG'TRM'RJQI'YE'KQEU'RQ'GDE

HESEHEMTE'URGR'SIH'QGKUOPMN'FEGHIJEKL'FIGEMGPRJ'RMU'FEGHIJEKL'FHIUKTGPIM'ESSPTPEMTO'PM

MIHGDERQGEHM'/DRPJRMU9' ' /DE' RVEHRNE' FIHIQPGO' VRJKE' IS' ' JPLEQGIME' QFETPLEM' PQ' ' ?`9

/DE' RVEHRNE' FEHLERYPJPGO' PQ' _9;'LU9' ' /DE' HEQEHVIPH'LIUEJ' DRQ' NRQ' PM' FJRTE' IS' B__

4,19''/DEHE'RHE'QPW'FHIUKTGPIM'XEJJQ9'/DE'XEJJ'QGPLKJRGPIM'QDIXQ'SHRTGKHPMN'HRUPKQ'IS

A?_'SEEG'SIH'?:??_'YYJ'IS'RTPU'FEH'XEJJ9''#VEHRNE'FEHLERYPJPGO'VRJKE'RG'SHRTGKHPMN'^IME

XPJJ'TDRMNE'GI'[a9=>'LU'XPGD'GDE'FHIUKTGPIM'HRGE'RHE'PMTHERQPMN'SHIL';?'77.,1C2'GI

>B'77.,1C29''$EQKJG'IS'ETIMILPT'RMRJOQPQ'RSGEH'XEJJ'QGPLKJRGPIM'PQ'[a9[>`'PMGEHMRJ

HRGE'IS'HEGKHM99'"RO'YRT]'FEHPIU'XPJJ'YE'RG'GDE'GDPHU'OERH'IS'GDE'FHIUKTGPIM9''/RM]'LIUEJ

RJQI'QDIXQ'GDE'TILFRHRYJE'HEQKJGQ9

สาขาวิชาเทคโนโลยีธรณี ลายมือชื่อนักศึกษา………………………………..
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B9<! ,IMTJKQPIMQ99999999999999999999999999999999999999999999999999999999999999999999999999999999B=
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46 ,!$#/+%)(' 99999999999999999999999999999999999999999999999999999999999999999999999999999999?_

?9[! /DEIHO9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999?_

?9;! 1KMURLEMGRJ'IS'/RM]'LIUEJ 99999999999999999999999999999999999999999999999999999?_

?9B! 4EMESPGQ'IS'GRM]'LIUEJ 99999999999999999999999999999999999999999999999999999999999999A[

?9?! 2RGR'FHEFRHRGPIM'IS'GDE'GRM]'LIUEJ 9999999999999999999999999999999999999999999A[

?9A! !MFKG'URGR'SIH'GDPQ'GRM]'LIUEJ 999999999999999999999999999999999999999999999999999A;

?9<! /RM]'LIUEJ99999999999999999999999999999999999999999999999999999999999999999999999999999999A?

?9>! ,IMTJKQPIMQ99999999999999999999999999999999999999999999999999999999999999999999999999999999<_

6 &(''/-,4+5'!,4%$ 999999999999999999999999999999999999999999999999999999999999999999<[

A9[ /DEIHO9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999<[

A9; 1KMURLEMGRJ'IS'XEJJ'QGPLKJRGPIM99999999999999999999999999999999999999999999999<[

A9B 1HRTGKHE'RTPUP^PMN'UEQPNM'URGR'FHEFRHRGPIM99999999999999999999999999999999<a

A9? $EQKJG'IS'SHRTGKHE'RTPUP^PMN'UEQPNM99999999999999999999999999999999999999999999>_

A9A ,IMTJKQPIMQ99999999999999999999999999999999999999999999999999999999999999999999999999999999>?

64 3(-(36%43/-4+5'!,4%$999999999999999999999999999999999999999999999999999999999>A

<9[ /DEIHO 999999999999999999999999999999999999999999999999999999999999999999999999999999999999999>A

<9[9[ ,JRQQPSPTRGPIM'IS'HEQEHVIPH'QPLKJRGPIM 999999999999999999999999999>A

<9[9; 4JRT]'IPJ'QPLKJRGPIM'RFFJPTRGPIM'IVEHVPEX99999999999999999999><

<9[9B 1KMURLEMGRJ'IS'HEQEHVIPH'QPLKJRGPIM 9999999999999999999999999999><
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<9[9? !7"-.'LEGDIU 99999999999999999999999999999999999999999999999999999999999999a[

<9[9A 4EMESPGQ'IS'HEQEHVIPH'QPLKJRGPIM 999999999999999999999999999999999999aB

<9; 2RGR'FHEFRHRGPIM'IS'HEQEHVIPH'QPLKJRGPIM99999999999999999999999999999999999aB

<9B !MFKG'URGR'SIH'GDPQ'QPLKJRGPIM'LIUEJ 99999999999999999999999999999999999999999=_

<9? .PLKJRGPIM'7IUEJ'/OFE9999999999999999999999999999999999999999999999999999999999999=;

<9A .PLKJRGIH'FHITEUKHE 9999999999999999999999999999999999999999999999999999999999999999[[?

<9< $EQKJGQ 9999999999999999999999999999999999999999999999999999999999999999999999999999999999999[;_

<9> 2PQTKQQPIMQ999999999999999999999999999999999999999999999999999999999999999999999999999999[;<

<9a ,IMTJKQPIMQ999999999999999999999999999999999999999999999999999999999999999999999999999999[;a

644 13%-1(",/("%$%+4"/(6!'5!,4%$ 99999999999999999999999999999999[B_

>9[ (YcETGPVE 999999999999999999999999999999999999999999999999999999999999999999999999999999999[B_

>9; -WFJIHRGPIM'RMU'FHIUKTGPIM'HENKJRGPIM999999999999999999999999999999999999[B_

>9B /DE'EWFJIHRGPIM'RMU'FHIUKTGPIM'XIH]'FJRM 99999999999999999999999999999[B_

>9? #QQKLFGPIMQ'IS'ETIMILPT'QGKUO 999999999999999999999999999999999999999999999[B<

>9?9[ 4RQPT'TIQG'RQQKLFGPIMQ999999999999999999999999999999999999999999999999[B<

>9?9; (GDEH'TIQG'RQQKLFGPIMQ 99999999999999999999999999999999999999999999999[B>

>9A ,RQD'SJIX'GRYJE'EWFJRMRGPIMQ 99999999999999999999999999999999999999999999999999[Ba

>9< $EQKJG'IS'TRQD'SJIX'TRJTKJRGPIM 99999999999999999999999999999999999999999999999[A?

>9> -TIMILPT'RMRJOQPQ9999999999999999999999999999999999999999999999999999999999999999999[AA

>9a ,IMTJKQPIMQ999999999999999999999999999999999999999999999999999999999999999999999999999999[Aa
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6444"%$"'5-4%$-4%$-/!$)/3("%++($)!,4%$- 9999999999999[A=

a9[ ,IMTJKQPIMQ 99999999999999999999999999999999999999999999999999999999999999999999999999999[A=

a9; /DE'HETILLEMURGPIMQ'IS'GRM]'LIUEJ'RMU'XEJJ'QGPLKJRGPIM 9999[<;

a9B /DE'HETILLEMURGPIMQ'IS'GRM]'LIUEJ'QPLKJRGPIM 99999999999999999999[<;

a9? /DE'HETILLEMURGPIMQ'IS'QPLKJRGPIM'IS'NRQ'HEQEHVIPH'PM'GDE

%IHGDERQG 999999999999999999999999999999999999999999999999999999999999999999999999999999999[<B

a9A /DE'HETILLEMURGPIMQ'IS'QPLKJRGPIM'HEQKJGQ'KQEU'PM'GDE

FEGHIJEKL'EWFJIHRGPIM'RMU'FHIUKTGPIM 999999999999999999999999999999999999[<?

3(0(3($"(- 9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999[<A

!11($)4"(-

#""-%2!d'#'''"3(/(*$#"3'.3(6'#$-#.'./)2&999999999999999999999999999[<=

#""-%2!d'4'''1($7'#%2'.()$,-',(2-'(1'/#%5'7(2-09999999999[>=

#""-%2!d','''1($7'#%2'.()$,-',(2-'(1'1$#,/)$-

#,!2!f!%*'2-.!*%999999999999999999999999999999999999999999999999999999999999999;_a

#""-%2!d'2'''1!*)$-'(1'"$-..)$-'2!./$!4)/!(%999999999999999999999999;[A

#""-%2!d'-'''*0(..#$&'/-$7.'(1'-8#0)#/!(% 99999999999999999999999999;A>

.4%*3!12@ 999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999;<;
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;9[! 3OUHITRHYIM'HEQEHVIPH'GDPT]MEQQ'RMU'eKRJPGO:'6IIURUR'SPEJU 9999999999999999999999 [B

;9;! 3OUHITRHYIM'SJKPU'RMU'HEQEHVIPH'FRHRLEGEHQ:'6IIURUR'SPEJU 99999999999999999999999 [A

B9[! .RLFJEQ'TIJJETGPIMQ'RMU'UEQTHPFGPIMQ999999999999999999999999999999999999999999999999999999999999 [=

B9;! /DE'VIJKLEQ'IS'GDE'LRGHPW'TKF'YPJJEGQ'GDRG'RHE'KQEU'XPGD'GDE'FIHIQPLEGEH9999 ;a

B9B! "IHIQPGO'HEQKJGQ'RHE'TRJTKJRGEU'YO'KQPMN'FRHRLEGEHQ'SHIL'FIHIQPLEGEH

PMQGHKLEMG999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 B_

B9?! "EHLERYPJPGO'LERQKHELEMG 9999999999999999999999999999999999999999999999999999999999999999999999999999 Ba

?9[! *RQ'FHIUKTGPIM'HRGE'IS'ERTD'XEJJ9''Z6PGDIKG'XEJJ'QGPLKJRGPIM\ 999999999999999999999 A<

?9;! *RQ'FHIUKTGPIM'HRGE'IS'ERTD'XEJJ9''Z#SGEH'XEJJ'QGPLKJRGPIM\99999999999999999999999999 A>

<9[ *RQ'FHIUKTGPIM'HRGE'89.'/PLE'Z6PGDIKG'XEJJ'QGPLKJRGPIM\ 999999999999999999999999999 =B

<9; *RQ'FHIUKTGPIM'HRGE'89.'/PLE'Z6PGD'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999 =?

<9B 2EGRPJQ'IS'ERTD'JROEH'RHE'TILFIQEU'IS'JROEH'MKLYEH:'XEJJ'MKLYEH

TIIHUPMRGE'ZW:O\:'QGHKTGKHE'GIF:'NHIQQ'GDPT]MEQQ:'MEG'GDPT]MEQQ:'FIHIQPGO

XRGEH'QRGKHRGPIM'RMU'FEHLERYPJPGO 99999999999999999999999999999999999999999999999999999999999999999 =<

<9? /DE'HEQEHVIPH'RHER'PQ'HEJRGEU'XPGD'RLIKMG'IS'NHPU'YJIT]Q'PM'ERTD'JROEH

SHIL'GDE'[QG'JROEH'GI'[_GD 99999999999999999999999999999999999999999999999999999999999999999999999999999999 =>

<9A /DE'FHIUKTGPIM'HRGE'UETJPMPMN'XPGD'GPLE9'Z4ESIHE'XEJJ'QGPLKJRGPIM\999999999999[;B

<9< /DE'FHIUKTGPIM'HRGE'UETJPMPMN'XPGD'GPLE9'Z#SGEH'XEJJ'QGPLKJRGPIM\' 9999999999999[;?
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>9[ "HIUKTGPIM'HRGEQ'IS'QPW'XEJJQ'SIH'KQPMN'XEJJ'QGPLKJRGPIM'SHIL'GRM]'LIUEJ 99[BB

>9; "HIUKTGPIM'HRGEQ'IS'QPW'XEJJQ'SIH'KQPMN'XEJJ'QGPLKJRGPIM'SHIL'QPLKJRGPIM

LIUEJ999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999[B?

>9B /DE'TRQD'SJIX'GRYJE9'Z4ESIHE'XEJJ'QGPLKJRGPIM'RMU'GDE'URGR'IS'/RM]

LIUEJ\' 999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999[B=

>9? /DE'TRQD'SJIX'GRYJE9''ZYESIHE'XEJJ'QGPLKJRGPIM'RMU'GDE'URGR'IS'$EQEHVIPH

QPLKJRGPIM\'999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999[?;

>9A /DE'TRQD'SJIX'GRYJE9'Z#SGEH'XEJJ'QGPLKJRGPIM'RMU'GDE'URGR'IS'/RM]'LIUEJ\'9[?A

>9< /DE'TRQD'SJIX'GRYJE9''Z#SGEH'XEJJ'QGPLKJRGPIM'RMU'GDE'URGR'IS'$EQEHVIPH

QPLKJRGPIM\'999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999[?a
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B9[ ,IHPMN'7RTDPME999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 ;_

B9; ,KGGPMN'LRTDPME 99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 ;;

B9B /DE'QFETPLEM'QDRFE 99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 ;;

B9? /DE'FIHIQPLEGEH999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 ;B

B9A 4PJJEGQ'RHE'PMFKG'PM'GDE'TDRLYEH999999999999999999999999999999999999999999999999999999999999999999999999 ;<

B9< /DE'IVEHYKHUEM'FIHI@FEHLTEJJ9999999999999999999999999999999999999999999999999999999999999999999999999 B;

?9[ 1JIXTDRHG'IS'GRM]'LIUEJ 9999999999999999999999999999999999999999999999999999999999999999999999999999999999 ?[

?9; .GEF/QKLLRHO'IS'GRM]'LIUEJ 999999999999999999999999999999999999999999999999999999999999999999999999999 ?>

?9B /RM]'LIUEJ'QDRFE'IS'HEQEHVIPH'PM'GDHEE'UPLEMQPIMQ99999999999999999999999999999999999999999 AA

?9? /DE'HEJRGPIMQDPF'YEGXEEM'RVEHRNE'FEHLERYPJPGO'RMU'LRW'FHIUKTGPIM99999999999999 Aa

?9A /DE'HEJRGPIMQDPF'YEGXEEM'SHRTGKHE'HRUPRJ'RMU'RVEHRNE'FEHLERYPJPGO 9999999999999999 Aa

?9< /DE'HEJRGPIMQDPF'YEGXEEM'HRGPI'IS'SHRTGKHE'HRUPRJ'XPGD'HEQEHVIPH'HRUPRJ'RMU

LRWPLKL'FHIUKTGPIM'HRGE' 9999999999999999999999999999999999999999999999999999999999999999999999999999999 A=

A9[' 3OUHRKJPT'SHRTGKHPMN'HRGE' 999999999999999999999999999999999999999999999999999999999999999999999999999999999 <B

A9;' 1HRTGKHE'#TPUP^PMN'HRGE'999999999999999999999999999999999999999999999999999999999999999999999999999999999999 <A

A9B "JIG'IS'SHRTGKHPMN'ESSPTPEMTO'RNRPMQG'PGQ'SKMTGPIM'HRGE' 99999999999999999999999999999999999999 <>

A9? 1JIXTDRHG'IS'1HRTGKHE'#TPUP^PMN'UEQPNM99999999999999999999999999999999999999999999999999999999999 <=
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A9A /DE'HEJRGPIMQDPF'YEGXEEM'SHRTGKHE'HRUPRMG'RMU'DOUHRKJPT'FHEQQKHE'HEeKPHEU'RG

<:[__@<:AA_'SEEG'UEFGD'HRGE'999999999999999999999999999999999999999999999999999999999999999999999999999999 >[

A9< /DE'HEJRGPIMQDPF'YEGXEEM'SHRTGKHE'HRUPRMG'RMU'DOUHRKJPT'FHEQQKHE'HEeKPHEU'RG

<:<A_@>:[__'SEEG'UEFGD'HRGE9999999999999999999999999999999999999999999999999999999999999999999999999999999 >[

A9> /DE'HEJRGPIMQDPF'VIJKLE'RTPU'PMcETGPIM'FEH'XEJJ'RMU'LRW'FHIUKTGPIM'HRGE

FEH'XEJJ'HRGE999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 >;

A9a 1HRTGKHE'#TPUP^PMN'UEQPNM'IM'GRM]'LIUEJ 99999999999999999999999999999999999999999999999999999999 >B

<9[ *RQ'LRQQ'YRJRMTE'IM'EJELEMG999999999999999999999999999999999999999999999999999999999999999999999999999 >=

<9; .EGGPMN'KF'FHEQQKHE'EeKRGPIMQ'RG'GDE'GPLE'QGEF[999999999999999999999999999999999999999999999999 a?

<9B #G'GDE'GPLE'QGEF';'PQ'KQEU'GDE'LRGHPW'SIH'QIJVPMN'MEX'FHEQQKHE

ZPLFJPTPG'FHEQQKHE\' 9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 aA

<9? $EQKJGQ'RG'EMU'IS'GPLE'QGEF'RHE'GDE'QRGKHRGPIM'GDRG'QIJVE'YO'QKYQGPGKGE'MEX

FHEQQKHE'PM'GDE'EeKRGPIM'ZEWFJPTPG'QRGKHRGPIM\' 99999999999999999999999999999999999999999999999999 aA

<9A !7"-.'.KLLRHO9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999 a<

<9< .PLKJRGPIM'LIUEJ'QDRFE'IS'HEQEHVIPH'XPGD'GDHEE'UPLEMQPIMQ 999999999999999999999999999 =a

<9> /DE'FEHLERYPJPGO'UPQGHPYKGE'VRJKEQ'PM'ERTD'NHPU'YJIT]'SHIL'GDE'[QG'JROEH'KMGPJ'GDE

[_GD'ZXPGDIKG'XEJJ'QGPLKJRGPIM\' 999999999999999999999999999999999999999999999999999999999999999999999999 ==

<9a /DE'FEHLERYPJPGO'UPQGHPYKGE'VRJKEQ'PM'ERTD'NHPU'YJIT]'SHIL'GDE'[QG'JROEH'KMGPJ'GDE

[_GD'RSGEH'XEJJ'QGPLKJRGPIM 9999999999999999999999999999999999999999999999999999999999999999999999999999999[_?
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<9= /DE'FIHIQPGO'UPQGHPYKGE'VRJKEQ'PM'ERTD'NHPU'YJIT]'SHIL'GDE'[QG'JROEH

KMGPJ'GDE'[_GD 9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999[_=

<9[_ /DE'FHIUKTGPIM'HRGE'IS'QPW'XEJJQ'QKLLRHO9''ZXPGDIKG'XEJJ'QGPLKJRGPIM\' 99999999[;;

<9[[ /DE'FHIUKTGPIM'HRGE'IS'QPW'XEJJQ'QKLLRHO9''Z#SGEH'XEJJ'QGPLKJRGPIM\' 999999999999[;;

<9[; /DE'HEJRGPIMQDPF'YEGXEEM'HEQEHVIPH'FHEQQKHE'RMU'GPLE9

Z6PGDIKG'XEJJ'QGPLKJRGPIM\' 99999999999999999999999999999999999999999999999999999999999999999999999999999[;A

<9[B /DE'HEJRGPIMQDPF'YEGXEEM'HEQEHVIPH'FHEQQKHE'RMU'GPLE9Z#SGEH'XEJJ'QGPLKJRGPIM\ 99[;A

>9[ /DE'HEJRGPIMQDPF'YEGXEEM'FHIUKTGPIM'HRGEQ'RMU'GPLE9'Z1HIL'/RM]'LIUEJ\' 9999[B;

>9; /DE'HEJRGPIMQDPF'YEGXEEM'FHIUKTGPIM'HRGEQ'RMU'GPLE9

Z1HIL'.PLKJRGPIM'LIUEJ\ 99999999999999999999999999999999999999999999999999999999999999999999999999999999[B;

#9[ .GIF'['IKGTHIF'SHIL'5REMN'5DIP:'.RHRYKHP'"HIVPMTE 9999999999999999999999999999999999999[>_

#9; .GIF';'IKGTHIF'SHIL'.GIF';'5REMN'5DIP:'.RHRYKHP'"HIVPMTE 99999999999999999999999999[>_

#9B .GIF'B'5REMN'5DIP:'.RHRYKHP'"HIVPMTE 99999999999999999999999999999999999999999999999999999999999[>[

#9? .GIF'?'SHIL'5REMN'5DIP:'.RHRYKHP'"HIVPMTE999999999999999999999999999999999999999999999999999[>[

#9A .GIF'A'SHIL'5REMN'5DIP:'.RHRYKHP'"HIVPMTE999999999999999999999999999999999999999999999999999[>;

#9<' .GIF'<'SHIL'5REMN'5DIP:'.RHRYKHP'"HIVPMTE999999999999999999999999999999999999999999999999999[>;

#9> .GIF'>'SHIL'5REMN'5DIP:'.RHRYKHP'"HIVPMTE999999999999999999999999999999999999999999999999999[>B

#9a .GIF'a'SHIL'"R]',DIMN:'%I]DIM'$RGTDRQPLR'FHIVPMTE9999999999999999999999999999999999[>B

#9= .GIF'='SHIL'"R]',DIMN:'%I]DIM'$RGTDRQPLR'FHIVPMTE9999999999999999999999999999999999[>?

#9[_ .GIF'[_'SHIL'5REMN'5DIP:'.RHRYKHP'"HIVPMTE9999999999999999999999999999999999999999999999999[>?
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#9[[ .GIF'[['SHIL'7KMN:'0IEP'FHIVPMTE99999999999999999999999999999999999999999999999999999999999999999[>A

#9[; .GIF'[;'SHIL'#HRXRM:'0IEP'FHIVPMTE99999999999999999999999999999999999999999999999999999999999999[>A

#9[B .GIF'[B'SHIL'>a']L',DILFRE@0IRLQR]:'"DEGTDRYKM'FHIVPMTE999999999999999999999[><

#9[? .GIF'[?'SHIL'B=']L',DILFRE@0IRLQR]:'"DEGTDRYKM'FHIVPMTE999999999999999999999[><

#9[A .GIF'[A'SHIL'5DRI'.ILFIQDM:',DRPYRURJ:'0IFYKHP 999999999999999999999999999999999999999[>>

#9[< .GIF'[<'7KR]JE]:'.RHYKHPE'FHIVPMTE999999999999999999999999999999999999999999999999999999999999999[>a

#9[> .GIF'[>'SHIL'7KR]JE]:'.RHYKHPE'FHIVPMTE 999999999999999999999999999999999999999999999999999999[>a

49[ /RM]'LIUEJ'PMFKG'SHIL999999999999999999999999999999999999999999999999999999999999999999999999999999999999[a_

49[ /RM]'LIUEJ'IKGFKG'SHIL9999999999999999999999999999999999999999999999999999999999999999999999999999999999[a_

,9[' 1HRTGKHE'#TPUP^PMN'UEQPNM'PMFKG'SHIL 9999999999999999999999999999999999999999999999999999999999999;_=

,9; 1HRTGKHE'#TPUP^PMN'UEQPNM'IKGFKG'SHIL 99999999999999999999999999999999999999999999999999999999999;_=

29[ "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'['Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;[<

29; "HEQQKHE'UPQGHPYKGPIM'IS'JROEH';'Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;[>

29B "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'B'Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;[a

29? "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'?'Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;;_

29A "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'A'Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;;;

29< "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'<'Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;;?

29> "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'>'Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;;<

29a "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'a'Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;;a
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29= "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'='Z6PGDIKG'XEJJ'QGPLKJRGPIM\9999999999999999999999999999;B[

29[_ "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'[_'Z6PGDIKG'XEJJ'QGPLKJRGPIM\99999999999999999999999999;B?

29[[ "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'['Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;B>

29[; "HEQQKHE'UPQGHPYKGPIM'IS'JROEH';'Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;Ba

29[B "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'B'Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;B=

29[? "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'?'Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;?[

29[A "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'A'Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;?B

29[< "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'<'Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;?A

29[> "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'>'Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;?>

29[a "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'a'Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;?=

29[= "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'='Z#SGEH'XEJJ'QGPLKJRGPIM\ 99999999999999999999999999999999;A[

29;_ "HEQQKHE'UPQGHPYKGPIM'IS'JROEH'[_'Z#SGEH'XEJJ'QGPLKJRGPIM\ 999999999999999999999999999999;A?
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A g #MMKRJ'TRQD'SJIX

#T g ,HIQQ'QETGPIM'RHER'FEHFEMUPTKJRH'GI'SJKPU'SJIX

#S g 1HRTGKHE'RHER

#ST g #HER'IS'SPJGEH

A IH' xA g ,HIQQ'QETGPIMRJ'RHER'IS'FJKN

sec/Atm g #GLIQFDEHE'FEH'QETIMU

B g 4RHHEJ

BCF ' g 4PJJPIM'TKYPT'SEEG

BHP g 4IGGIL'DIJE'FHEQQKHE

BP ' g 4RHILEGHPT'FHEQQKHE'PM'GDE'RGLIQFDEHE'KMPG

BPD g 4RHHEJ'FEH'URO

BTU g 4HPGPQD'GDEHLRJ'KMPG

BV g 4KJ]'VIJKLE

gB g *RQ'SIHLRGPIM'VIJKLE'SRTGIH

oB g (PJ'SIHLRGPIM'VIJKLE'SRTGIH

wB g 6RGEH'SIHLRGPIM'VIJKLE'SRTGIH

21 B,B '''''''''''''g ,IJJETGPIMQ' IS' GEHLQ' GDRG' PMTJKUE' QRGKHRGPIM:' "8/' GEHLQ' RMU

FHIUKTGPIM'GEHLQ
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1B g ,IJJETGPIMQ' IS' GEHLQ' GDRG' PMTJKUE' QRGKHRGPIM:' "8/' GEHLQ' RMU

FHIUKTGPIM'GEHLQ'RG'JEVEJ'M

1n
2B + g ,IJJETGPIMQ' IS' GEHLQ' GDRG' PMTJKUE' QRGKHRGPIM:' "8/' GEHLQ' RMU

FHIUKTGPIM'GEHLQ'RG'JEVEJ'Mh[

CAPEX g ,RFPGRJ'TIQG

cp g ,EMGPFIPQE

C g !QIGDEHLRJ' TILFHEQQPYPJPGO' SRTGIH:' MENRGPVE' RMMKRJ' TRQD' SJIX

VRJKE

, g 1HRTGKHE'SJKPU'TIESSPTPEMG

C° g 2ENHEE'PM',EJQPKQ'KMPG

D g 2PRLEGEH

D g 2RO

ESCAL g -QTRJRGPIM
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Q! _'(00$/0(%13"$+1%$E+*0&$0/+*)1&/(,0$*0*1)).$*0#J

Q! 9#&$/0(%13"$+1%

<J! B('+1&/(,$#)#51&/(,0;$0(*'3#;$)(-$41&1;$4'/))/,-$'#3('40

TJ! K(+%'#00/@/)/&.;$0(*'3#0p$)1@('1&('.$1,1).0#0;$7*@)/0"#4$3(''#)1&/(,0

\J! `#)1&/5#$7#'+#1@/)/&.;$31,$@#$(@&1/,#4$2'(+$(,#$(2$2/5#$+#1,0p

Q! d1@('1&('.$+#10*'#+#,&0$*0/,-$0&#14.Q0&1&#$4/0%)13#+#,&$%'(3#00

Q! d1@('1&('.$+#10*'#+#,&0$*0/,-$*,0&#14.Q0&1&#$4/0%)13#+#,&$%'(3#00

Q! K1)3*)1&/(,$2'(+$31%/))1'.$%'#00*'#$41&1

Q! K1)3*)1&/(,$2'(+$2/#)4$41&1

Q! K1)3*)1&/(,$2'(+$%*@)/0"#4$3(''#)1&/(,

IJ! B('+1&/(,$2)*/4$01&*'1&/(,06$$D,$1$'#0#'5(/'$&"#'#$1'#$&:($%(00/@)#$%)1,#0$(2

/,&#'#0&$&"1&$31,$@#$*0#4$&($#51)*1&#$01&*'1&/(,0$(2$'#0#'5(/'$2)*/40p$&"#$-10](/)$3(,&13&

1,4$:1&#'](/)$3(,&13&6$ $!"#$01&*'1&/(,0$1'#$-#,#'1)).$3(+%*&#4$2'(+$ &"#$ )(31&/(,0$(2

&"#$3(,&13&$:/&"/,$1$3#))6$$K(,,1&#$:1&#'$31,$@#$#51)*1&#4$2'(+
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Q! K('#$41&1

Q! X)#3&'/3$)(-0

Q! K1%/))1'.$%'#00*'#$41&1

^J! K1%/))1'.$%'#00*'#;$/0$*0*1)).$4#&#'+/,#4$2'(+$)1@('1&('.$41&1

36$$7'(4*3&/(,$[1&1

7'(4*3&/(,$ 41&1$ 1'#$ '#?*/'#4$ &($ (%#'1&#$ &"#$ 0/+*)1&('$ /,$ "/0&('.$ +(4#6$ $ !"#

/,2('+1&/(,$ '#?*/'#4$ /0$ (@&1/,#4$ 2'(+$ :#))$ %'(4*3&/(,$ '#3('406$ $ !"#$ 2())(:/,-$ /0

'#?*/'#4$2('$#13"$:#))c

GJ! P/)$%'(4*3&/(,$506$$&/+#6

MJ! A1&#'$%'(4*3&/(,$506$$&/+#6

YJ! _10$%'(4*3&/(,$506$$&/+#6

<J! S,.$+#10*'#4$%'#00*'#$506$$&/+#6

46$$B)(:$'1&#$[1&1

B)(:$'1&#$41&1$1'#$'#?*/'#4$@.$&"#$0/+*)1&('$&($3(+%*&#$%'(4*3/,-$31%13/&.$(2$1

:#))$:/&"/,$&"#$0.0&#+6$$!"#0#$41&1$1'#$-#,#'1)).$@10#4$(,$&"#$2())(:/,-c

GJ! 7'(4*3&/5/&.$/,4#86

MJ! D,Z#3&/5/&.$D,4#86

YJ! P%&/+*+$2)(:$'1&#06

<J! W18/+*+$1))(:1@)#$4'1:4(:,6

B)(:/,-$:#))0$1,4$-10$)/2&$:#))$-#,#'1)).$0"(:$0(+#$'1&#$0#,0/&/5/&.$&($-10Q(/)

'1&/($E_P`J;(@(&&(+$"()#$%'#00*'#$ ELU7J;$1,4$ 2)(:$'1&#6$ $S$0*'213#$ 2/&$(2$ 2())(:/,-

@(&&(+$"()#$ %'#00*'#$ 5#'0*0$ 2)(:$ '1&#$ 1,4$_P`$ /0$ ,#3#001'.$ &($ 4#&#'+/,#$ &"#$ 2)(:

%1'1+#&#'0$/,$&"#$:#))$@('#$4*'/,-$0/+*)1&/(,
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J/A(*7CE9(8696(D10(9>:<(<:5E369:17(51843

!"#$0/+*)1&/(,$+(4#)$:10$4#0/-,#4$2('$MH\$LKB$-10$/,$%)13#$133('4/,-$&($&"#

BSN7V$ %'(-'1+$ '*,,/,-$ /,$ &"#$ ,('&"#10&$ !"1/)1,46$ $ !"#$ #8%)('1&/(,$ '/0O$ :10

#51)*1&#4$1&$G=>$'/0O$(2$ &"#$2/#)4$ &($@#$4/03(5#'#46$ $ D&$:10$ '#3(++#,4#4$ &"1&$ &"'##

:#))0$@#$(,#$4/03(5#'.$ 2('$G=$ #8%)('1&/(,$:#))06$ $!"#$ 2/#)4$:/&"$ 0/8$:#))0$ "10$ @##,

%'(4*3/,-$2('$0#5#'1)$.#1'06$$D,%*&$41&1$3(,0/0&0$(2$-#,#'1)$41&1;$'(3O$1,4$2)*/4$41&1;

:#))$41&1;$-'/4$41&1$1,4$%'(4*3&/(,$41&16$$S51/)1@)#$'#0#'5(/'$1,4$%'(4*3&/(,$41&1$1'#

-/5#,$@#)(:c

16! B/#)4$41&1

Q$$$$$7'(4*3&/(,$1'#1 MI6M\ 0?*1'#$O/)(+#&#'06

Q$$$ [#%&"$&($&(%$(2$0&'*3&*'# Q\;=== 2##&6

Q$$ D,/&/1)$%'#00*'# <;=== %0/16

Q$$ D,/&/1)$&#+%#'1&*'# \<= °`

Q$$ L10#$41&#$2('$0/+*)1&/(, =GQ=GQ=Y$E[[QWWQooJ6

Q N&1'&/,-$-10$%'(4*3&/(, =GQ=MQ=Y$E[[QWWQooJ

Q$$ D,%*&$*,/&c$$X,-)/0"$Q$N7X$N&1,41'46

Q$$ P*&%*&$*,/&c$$X,-)/0"$Q$N7X$N&1,41'46

@6! $`(3O$%'(%#'&/#0$41&1

Q$$ _'(00$&"/3O,#00 GT= 2##&]d1.#'6

Q$$ 9#&$&"/3O,#00 M< 2##&]d1.#'6

Q$$ D''#4*3/@)#$:1&#'$01&*'1&/(, =6G 2'13&/(,6

Q$$ K'/&/31)$-10$01&*'1&/(, =6=T 2'13&/(,6

Q! `#)1&/5#$%#'+#1@/)/&.$&($-10

z$/''#4*3/@)#$:1&#'$01&*'1&/(,$ $ G6=$ 2'13&/(,

Q$$ 7('#$0/C#$4/0&'/@*&/(,$D,4#8 =6^



HG

Q! K1%/))1'.$#,&'.$%'#00*'#$Q$_]A$ $ G6=$ %0/16

Q! K(,0&1,&$3(+%'#00/@/)/&.$2('$+1&'/8$'(3O$$ T$XQ\ G]%0/

36! B)*/4$41&1

GJ! _10$%'(%#'&.

Q$$ _10$-'15/&. =6\

MJ! A1&#'$%'(%#'&.

Q$$ [#,0/&.$z$0&1,41'4$3(,4/&/(,0 \M6< )@]3*62&6

Q$$ A1&#'$3(+%'#00/@/)/&. =6Y$XQTG]%0/6

Q$$ a/03(0/&. =6T 3%6

Q! B('+1&/(,$5()*+#$213&('

z$/,/&/1)$'#0#'5(/'$%'#00*'#$$$$$ G6==G `L]N!L

Q$ N&1,41'4$%'#00*'# G<6\T %0/16

Q$ N&1,41'4$&#+%#'1&*'# \= °B

Q$ W18/+*+$%'#00*'#$3*''#,& <;=== %0/16

46! _'/4

Q$$ 9*+@#'$(2$)1.#'0$&($+(4#) G= )1.#'06

Q$ {Q('/-/,$(,$+1% =

Q$$ oQ('/-/,$(,$+1% =

Q$$ _'/4$1,-)#$E{Q18/0J =

Q$$ 9*+@#'$(2${Q/,3'#+#,&0 GT 3#))06

Q$ N/C#$(2${Q/,3'#+#,&0 G;===$ 2##&6

Q$$ 9*+@#'$(2$oQ/,3'#+#,&0 MG 3#))06

Q$$ N/C#$(2$oQ/,3'#+#,&0 G;=== 2##&6

#6! X?*/)/@'/*+



HM

Q$ `#2#'#,3#$#)#51&/(, QI;T== 2##&6

Q 7'#00*'#$z$'#2#'#,3#$#)#51&/(, <;=== %0/16

Q X)#51&/(,$(2$_QA$3(,&13& QI;T== 2##&6

Q! _QA$31%/))1'.$%'#00*'#

z$3(,0&1,&$#)#51&/(, = %0/1

26! A#))0

7'(4*3&/(,$'1&#$/,%*&$51)*#$2('$#13"$:#))6$ $!"#$%'(4*3&/(,$'1&#$(2$#13"$:#))$/0

0"(:,$/,$!1@)#0$\6G$1,4$\6M6

J/G(B:5E369:17(V1843(%FC4<

`#0#'5(/'$W(4#)/,-$/0$0#%1'1&#4$&"'##$&.%#0$2())(:/,-$&"/0c

G6! 7".0/31)$W(4#)0

!"#$W(4#)0$1'#$3(,0&'*3&#4$&($4*%)/31&#$%'#00*'#0$&"1&$1'#$%".0/31)).$0/+/)1'$&(

&"#$('/-/,1)$031)#4Q4(:,$'#%'(4*3&/(,0$(2$&"#$('/-/,1)6

S,1)(-$W(4#)0

!"#$W(4#)0$1'#$*0#$0/+/)1'/&/#0$@#&:##,$&"#$%"#,(+#,(,$(2$2)*/4$2)(:0$&"'(*-"

%('(*0$+#4/1$1,4$%".0/31)$%"#,(+#,1$&($0/+*)1&#$'#0#'5(/'$%#'2('+1,3#6

M6! W1&"#+1&/31)$W(4#)0

!"#$W(4#)0$*0#$+1&"#+1&/31)$#?*1&/(,0$('$0#&$(2$#?*1&/(,0$4#03'/@/,-$&"#

%".0/31)$@#"15/('$(2$&"#$%'(3#00$*,4#'$/,5#0&/-1&/(,6$$!"#$'#0#'5(/'$+(4#)$/0$1

'#%'#0#,&1&/(,$(2$2)*/4$2)(:$&"'(*-"$%('(*0$+#4/16$$S$+(4#)$31,$@#$1@0&'13&

+1&"#+1&/31)$4#03'/%&/(,$(2$1$%'(3#00$('$1$)1@('1&('.$031)#$#8%#'/+#,&6$$S$'#0#'5(/'



HY

%6234(J/)((_10$%'(4*3&/(,$'1&#$a6N$!/+#6$EA/&"(*&$:#))$0&/+*)1&/(,J

9(&#c$$!"#$-10$%'(4*3&/(,$'1&#$/0$0&1'&#4$&"#$G0&$.#1'$1,4$#,4#4$1&$&"#$M=&"$.#1'$(2

%'(4*3&/(,6

_10$%'(4*3&/(,$'1&#$EWNKB][J
[1&#

A#))$G A#))$M A#))$Y A#))$< A#))$T A#))$\
GQB#@Q=Y <;=== <;=== <;=== Q Q Q
GQB#@Q=< <;=== <;=== <;=== <;=== <;=== <;===
YGQF1,Q=T <;=== <;=== <;=== <;=== <;=== <;===
YGQF1,Q=\ <;=== <;=== <;=== <;=== <;=== <;===
YGQF1,Q=I <;=== <;=== <;=== <;=== <;=== <;===
YGQF1,Q=^ <;=== <;=== <;=== <;=== <;=== <;===
Y=QF1,Q=H <;=== <;=== <;=== Y;H<^ <;=== Y;I\=
Y=QF1,QG= <;=== <;=== Y;^YH Y;I<= Y;H^I Y;I\=
Y=QF1,QGG <;=== <;=== Y;\\^ Y;TT^ Y;IH= Y;TIT
Y=QF1,QGM Y;IHG Y;^M\ Y;TGG Y;YH= Y;\GI Y;<=<
MHQF1,QGY Y;\=\ Y;\\Y Y;Y\T Y;MYY Y;<TT Y;M<Y
MHQF1,QG< Y;<Y\ Y;TGY Y;MMI Y;=^< Y;Y=M Y;=HG
MHQF1,QGT Y;MI^ Y;YIY Y;=H\ M;H<< Y;GT\ M;H<H
MHQF1,QG\ Y;GY= Y;M<= M;HIY M;^GM Y;=G^ M;^GY
M^QF1,QGI M;HH= Y;GGY M;^TT M;\^\ M;^^\ M;\^<
M^QF1,QG^ M;^T\ M;HHY M;I<M M;T\\ M;ITH M;T\M
M^QF1,QGH M;IY= M;^II M;\Y< M;<TY M;\Y^ M;<<T
M^QF1,QM= M;\G= M;I\\ M;TYG M;Y<T M;TMM M;YY<
MIQF1,QMG M;<H\ M;\\= M;<YY M;M<M M;<G= M;MM^
MIQF1,QMM M;Y^^ M;TT^ M;YYH M;G<T M;Y=< M;GM^
MIQF1,QMY M;M^I M;<\= M;M<I M;=T< M;M=Y M;=YY
MIQF1,QM< M;GHG M;Y\\ M;GTH G;H\I M;G=^ G;H<Y



H<

%6234(J/;$$_10$%'(4*3&/(,$'1&#$a6N$!/+#6$EA/&"$:#))$0&/+*)1&/(,J

_10$%'(4*3&/(,$'1&#$EWNKB][J
[1&#

A#))$G A#))$M A#))$Y A#))$< A#))$T A#))$\
GQB#@Q=Y GM;=== GM;=== GG;T== Q Q Q
GQB#@Q=< GM;=== GM;=== GG;T== GG;T== GY;=== GY;===
YGQF1,Q=T GM;=== GM;=== GG;T== GG;T== GY;=== GY;===
YGQF1,Q=\ GM;=== GM;=== GG;T== GG;T== GY;=== GY;===
YGQF1,Q=I GM;=== GM;=== GG;MM< GG;T== GY;=== GY;===
YGQF1,Q=^ GG;<HH GG;MT^ ^;\M\ H;<<^ G=;Y^= H;=I\
Y=QF1,Q=H ^;\I\ ^;HHG I;G<< I;<H\ ^;<TT I;YT^
Y=QF1,QG= \;H^Y I;T^T \;=T= \;GGY I;=M^ \;=<\
Y=QF1,QGG T;IGI \;TG\ T;GHY T;==\ T;H=M T;=G\
Y=QF1,QGM <;IY^ T;\\H <;T=M <;MM< <;HHY <;GHG
MHQF1,QGY Y;H\H I;HII Y;HY= Y;T\T <;MT= Y;TM^
MHQF1,QG< Y;YTT <;<== Y;<<H Y;=YI Y;\YI M;H^H
MHQF1,QGT M;^TI Y;HGM Y;=<G M;\=^ Y;GM\ M;T<^
MHQF1,QG\ M;<TG Y;<H< M;\HG M;MTT M;\HH M;G^Y
M^QF1,QGI M;GG\ Y;GYM M;Y^H G;H\< M;Y<= G;^^=
M^QF1,QG^ G;^Y^ M;^GI M;G^= G;IMG M;=Y\ G;\M^
M^QF1,QGH G;\=I M;T<M G;H=Y G;TGI G;IIH G;<GI
M^QF1,QM= G;<GY M;Y== G;I=\ G;Y<T G;T\M G;M<=

9(&#c$ $ !"#$ -10$ %'(4*3&/(,$ '1&#$ /0$ 0&1'&#4$ &"#$ G0&$ .#1'$ 1,4$ #,4#4$ 1&$ &"#$ G^&"$ .#1'$ (2

%'(4*3&/(,6$ $!"#$0&1'&/,-$%'(4*3&/(,$ /,$#13"$:#))$ 12&#'$:#))$ 0&/+*)1&/(,$:1'#

4#0/-,#4$@.$%'#00*'#$1,4$&"/3O$%#'2('1&/,-$/,$#13"$:#))6
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+(4#)$/0$*0#$&($1,1).C#$3"1'13&#'/0&/30$1,4$@#"15/('$(2$1$'#0#'5(/'$%'(3#00$&"1&$31,,(&

@#$3(,5#,/#,&).$(@0#'5#46$$S$'#0#'5(/'$+(4#)$/0$@10#$(,$-#()(-/31);$%#&'(%".0/31)$1,4

%'(4*3&/(,$ 41&16$ $ S)+(0&$ 1))$ +(4#)0$ *0#$ &($ 0/+*)1&#$ '#0#'5(/'$ @#"15/('$ 1'#

+1&"#+1&/31)$/,$,1&*'#6$$d1@('1&('.$031)#$%".0/31)$+(4#)0$1'#$%'/+1'/).$*0#4$&($0&*4.

0%#3/2/3$(/)$1,4$-10$'#0#'5(/'$'#3(5#'.$%'(3#006$$!"#$'#0*)&0$2'(+$%".0/31)$+(4#)0$1'#

&"#,$ /,3('%('1&#4$ /,&($ '#0#'5(/'$ 031)#$ +1&"#+1&/31)$ +(4#)0$ 2('$ #,-/,##'/,-$ 4#0/-,

%'(3#006$ $ !"#$ 0/+*)1&/(,$+(4#)$ /,$ &"/0$ 0&*4.$ "10$ 1%%'(8/+1&#$ 0/C#$ <6M\×\6<×=6<TI

3*@/3QO/)(+#&#'06$$D&$3(5#'0$1'#1$1@(*&$MI$0?*1'#$O/)(+#&#'06$$D&$3(+%(0#0$(2$G=$)1.#'06

X13"$ 3#))$ (2$ 1$ )1.#'$ /0$ 31))#4$ (,#$ -'/4$ @)(3O$ EB1,3"/;$ GHHIJ$:"/3"$ Y=<6^=×Y=<6^=×

<I6IM$3*@/3Q+#&#'06$$!"#$4#&1/)0$(2$#13"$)1.#'$1'#$0"(:,$/,$!1@)#0$\6Y$1,4$\6<6$$!"#

'#0#'5(/'$ 1'#1$(2$ #13"$ )1.#'$ /0$4/5/4#4$ /,&($,*+@#'$(2$-'/4$@)(3O0$ 2())(:0$ &"#$!1@)#

\6T6$$!"#$&(&1)$-'/4$@)(3O$(2$+(4#)$/0$133(*,&#4$&($G;\\^$-'/4$@)(3O06$$!"#$+(4#)$"10

0/8$5#'&/31)$:#))06$$X13"$:#))$/0$)(31&#4$1&$&"#$+/44)#$(2$&"#$100/-,#4$-'/4$@)(3O6$$!"#

-'(00$&"/3O,#00$(2$2/5#$:#))0$/,$#13"$)1.#'$/0$GT=$2##&$1,4$&"#$,#&$&"/3O,#00$51'/#0$/,

&"#$/,&#'51)$(2$M<$2##&6$$!"#$&(%$0&'*3&*'#$(2$+(4#)$/0$0&1'&#4$1&$&"#$4#%&"$(2$\;===$2##&

1,4$&"#$#,4$(2$@(&&(+$0&'*3&*'#$1&$&"#$4#%&"$(2$I;T==$2##&$E@#)(:$WNdJ6$$N/+*)1&/(,

+(4#)$ 0"1%#$ (2$ '#0#'5(/'$ :/&"$ &"'##$ 4/+#,0/(,0$ /0$ 0"(:,$ /,$ B/-*'#$ \6\6$ $ !"#

%#'+#1@/)/&.$1,4$%('(0/&.$4/0&'/@*&/(,0$1'#$0"(:,$/,$B/-*'#0$\6I;$\6^$1,4$\6H6



H\

%6234(J/A(([#&1/)0$(2$#13"$)1.#'$1'#$3(+%(0#4$(2$)1.#'$,*+@#';$:#))$,*+@#';$3(('4/,1&#$E8;.J;

0&'*3&*'#$&(%;$-'(00$&"/3O,#00;$,#&$&"/3O,#00;$%('(0/&.;$:1&#'$01&*'1&/(,$1,4

%#'+#1@/)/&.6

d1.#' A#)) { o U!P7$E2&J _!"$E2&J 9!"$E2&J 7"/ N: RE+4J

G G H;T== G=;T== Q\;=== GT= M< =6=<YT =6M =6MGM
G M \;T== GT;T== Q\;=== GT= M< =6=<YT =6M =6MGM
G Y G=;T== G\;T== Q\;=== GT= M< =6=<YT =6M =6MGM
M G H;T== G=;T== Q\;GT= GT= M< =6=<Y =6M =6MGM
M M \;T== GT;T== Q\;GT= GT= M< =6=<Y =6M =6MGM
M Y G=;T== G\;T== Q\;GT= GT= M< =6=<Y =6M =6MGM
Y G H;T== G=;T== Q\;Y== GT= M< =6=<MT =6M =6M=I
Y M \;T== GT;T== Q\;Y== GT= M< =6=<MT =6M =6M=I
Y Y G=;T== G\;T== Q\;Y== GT= M< =6=<MT =6M =6M=I
Y < Y;T== H;T== Q\;Y== GT= M< =6=<MT =6M =6M=I
Y T G=;T== T;T== Q\;Y== GT= M< =6=<MT =6M =6M=I
Y \ <;T== <;T== Q\;Y== GT= M< =6=<MT =6M =6M=I
< G H;T== G=;T== Q\;<T= GT= M< =6=<M =6M =6M=I
< M \;T== GT;T== Q\;<T= GT= M< =6=<M =6M =6M=I
< Y G=;T== G\;T== Q\;<T= GT= M< =6=<M =6M =6M=I
< < Y;T== H;T== Q\;<T= GT= M< =6=<M =6M =6M=I
< T G=;T== T;T== Q\;<T= GT= M< =6=<M =6M =6M=I
< \ <;T== <;T== Q\;<T= GT= M< =6=<M =6M =6M=I
T G H;T== G=;T== Q\;\== GT= M< =6=<GT =6M =6M=M
T M \;T== GT;T== Q\;\== GT= M< =6=<GT =6M =6M=M
T Y G=;T== G\;T== Q\;\== GT= M< =6=<GT =6M =6M=M
T < Y;T== H;T== Q\;\== GT= M< =6=<GT =6M =6M=M
T T G=;T== T;T== Q\;\== GT= M< =6=<GT =6M =6M=M
T \ <;T== <;T== Q\;\== GT= M< =6=<GT =6M =6M=M
\ G H;T== G=;T== Q\;IT= GT= M< =6=<G =6M =6M=M
\ M \;T== GT;T== QI;IT= GT= M< =6=<G =6M =6M=M
\ Y G=;T== G\;T== QI;IT= GT= M< =6=<G =6M =6M=M
\ < Y;T== H;T== QI;IT= GT= M< =6=<G =6M =6M=M
\ T G=;T== T;T== QI;IT= GT= M< =6=<G =6M =6M=M
\ \ <;T== <;T== QI;IT= GT= M< =6=<G =6M =6M=M
I G H;T== G=;T== Q\;H== GT= M< =6=<=T =6M =6GHI
I M \;T== GT;T== Q\;H== GT= M< =6=<=T =6M =6GHI
I Y G=;T== G\;T== Q\;H== GT= M< =6=<=T =6M =6GHI
I < Y;T== H;T== Q\;H== GT= M< =6=<=T =6M =6GHI
I T G=;T== T;T== Q\;H== GT= M< =6=<=T =6M =6GHI
I \ <;T== <;T== Q\;H== GT= M< =6=<=T =6M =6GHI
^ G H;T== G=;T== QI;=T= GT= M< =6=< =6M =6GHI
^ M \;T== GT;T== QI;=T= GT= M< =6=< =6M =6GHI
^ Y G=;T== G\;T== QI;=T= GT= M< =6=< =6M =6GHI
^ < Y;T== H;T== QI;=T= GT= M< =6=< =6M =6GHI
^ T G=;T== T;T== QI;=T= GT= M< =6=< =6M =6GHI
^ \ <;T== <;T== QI;=T= GT= M< =6=< =6M =6GHI
H < Y;T== H;T== QI;M== GT= M< =6=YHT =6M =6GHM
H T G=;T== T;T== QI;M== GT= M< =6=YHT =6M =6GHM
H \ <;T== <;T== QI;M== GT= M< =6=YHT =6M =6GHM
G= < Y;T== H;T== QI;YT= GT= M< =6=YH =6M =6GHM
G= T G=;T== T;T== QI;YT= GT= M< =6=YH =6M =6GHM
G= \ <;T== <;T== QI;YT= GT= M< =6=YH =6M =6GHM



HI

%6234(J/G$$!"#$'#0#'5(/'$1'#1$/0$'#)1&#4$:/&"$1+(*,&$(2$-'/4$@)(3O0$/,$#13"$)1.#'$2'(+

&"#$G0&$)1.#'$&($G=&"$)1.#'6

d1.#'$,*+@#' S+(*,&$(2$-'/4$@)(3O

G \=

M ^<

Y GM\

< GYT

T GI\

\ GH^

I MY<

^ M<I

H M=I

G= M=G



H^

X:NE04(J/J((N/+*)1&/(,$+(4#)$0"1%#$(2$'#0#'5(/'$:/&"$&"'##$4/+#,0/(,06



HH

=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MGM
=6MG =6MGM =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MGM =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG

E1J$d1.#'$G

=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MGM
=6MG =6MG =6MGM =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MGM =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG

E@J(d1.#'$M

=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=I =6M=T
=6M=T =6M=T =6M=T =6M=I =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=I =6M=T =6M=T
=6M=I =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=I =6M=T
=6M=T =6M=I =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T

E3J$d1.#'$Y

X:NE04(J/[$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$E:/&"(*&$:#))$0&/+*)1&/(,J6



G==

=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=I =6M=T
=6M=T =6M=T =6M=T =6M=I =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=I =6M=T =6M=T
=6M=I =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=I =6M=T
=6M=T =6M=I =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T

E4J$d1.#'$<

=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M=M =6M =6M
=6M =6M =6M =6M =6M=M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M=M =6M =6M =6M
=6M =6M=M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M=M =6M =6M
=6M =6M =6M=M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M

E#J$d1.#'$T

X:NE04(J/[$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$E:/&"(*&$:#))$0&/+*)1&/(,$Q$K(,&/,*#4J



G=G

=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M=M =6M =6M
=6M =6M =6M =6M =6M=M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M=M =6M =6M =6M
=6M =6M=M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M=M =6M =6M
=6M =6M =6M=M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M

E2J$d1.#'$\

=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT

E-J$d1.#'$I

X:NE04(J/[$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$E:/&"(*&$:#))$0&/+*)1&/(,$Q$K(,&/,*#4J



G=M

=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHI =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT

E"J$d1.#'$^

=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GHM =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GHM =6GH =6GH =6GH
=6GH =6GH =6GH =6GHM =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH

E/J$d1.#'$H

X:NE04(J/[$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$E:/&"(*&$:#))$0&/+*)1&/(,$Q$K(,&/,*#4J



G=Y

=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GHM =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GHM =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GHM =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH

EZJ$d1.#'$G=

X:NE04(J/[$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$E:/&"(*&$:#))$0&/+*)1&/(,$Q$K(,&/,*#4J



G=<

=6MG =6MG =6MG =6MG =6MG GH6=T
=6MG GH6=T =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG GH6=T =6MG
=6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG

E1J$d1.#'$G

=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG GH6=T
=6MG =6MG GH6=T =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG GH6=T =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG
=6MG =6MG =6MG =6MG =6MG =6MG =6MG

E@J$d1.#'$M

=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T GH6=T =6M=T
=6M=T =6M=T =6M=T GH6=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T GH6=T =6M=T =6M=T
GH6=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T GH6=T =6M=T
=6M=T GH6=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T

$E3J$d1.#'$Y

X:NE04(J/]$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$12&#'$:#))$0&/+*)1&/(,6



G=T

=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T GH =6M=T
=6M=T =6M=T =6M=T GH =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T GH =6M=T =6M=T
GH =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T
=6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T GH =6M=T
=6M=T GH =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T =6M=T

E4J$d1.#'$<

=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M GH =6M =6M
=6M =6M =6M =6M GH =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M GH =6M =6M =6M
=6M GH =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M GH =6M =6M
=6M =6M GH =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M

$E#J$)1.#'$T

X:NE04(J/]$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$12&#'$:#))$0&/+*)1&/(,6$$EK(,&/,*#4J



G=\

=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M GH =6M =6M
=6M =6M =6M =6M GH =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M GH =6M =6M =6M
=6M GH =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M GH =6M =6M
=6M =6M GH =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M
=6M =6M =6M =6M =6M =6M =6M =6M =6M =6M =6M

$E2J$d1.#'$\

=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT GH =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT GH =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT GH =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT GH =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT GH =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT GH =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT

E-J$d1.#'$I

X:NE04(J/]$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$12&#'$:#))$0&/+*)1&/(,6$$EK(,&/,*#4J



G=I

=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT G^6HT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT G^6HT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT G^6HT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT G^6HT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT G^6HT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT G^6HT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT
=6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT =6GHT

E"J$d1.#'$^

=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH G^6HT =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH G^6HT =6GH =6GH =6GH
=6GH =6GH =6GH G^6HT =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH

E/J$)1.#'$H

X:NE04(J/]$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$12&#'$:#))$0&/+*)1&/(,6$$EK(,&/,*#4J



G=^

=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH G^6HT =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH G^6HT =6GH =6GH =6GH
=6GH =6GH =6GH =6GH G^6HT =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH
=6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH =6GH

$EZJ$d1.#'$G=

X:NE04(J/]$$!"#$%#'+#1@/)/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#

G=&"$12&#'$:#))$0&/+*)1&/(,6$$EK(,&/,*#4J



G=H

=6=<M =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<<
=6=<Y =6=<< =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<< =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y

E1J$d1.#'$G

=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y
=6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y =6=<Y

E@J$d1.#'$M

=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<Y =6=<M
=6=<M =6=<M =6=<M =6=<Y =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<Y =6=<M =6=<M
=6=<Y =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M
=6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<Y =6=<M
=6=<M =6=<Y =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M =6=<M

E3J$d1.#'$Y

X:NE04(J/`$$!"#$%('(0/&.$4/0&'/@*&/(,$/,$#13"$-'/4$@)(3O$2'(+$&"#$G0&$)1.#'$*,&/)$&"#$G=&"6
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S9SS V9VV Y9XZ Y9XZ XO9S[ \V9S\
S9OW V9VV Y9VY Y9VY XX9][ [O9X]
S9X] V9VV S9[S S9[S XX9OO XVS9S[
S9XV V9VV S9\S S9\S XV9Z[ XXY9V\
S9VS V9VV S9]O S9]O XV9X] XOY9OW
O9[Z V9VV S9ZO S9ZO [9Z\ XSS9[S
O9\[ V9VV S9WS S9WS [9OO XYS9XZ
O9\S V9VV S9YY S9YY \9]\ XWX9[Y
O9ZW V9VV S9OX S9OX \9VO XW[9[Z

X[S9W[ \Y9]V XOZ9]\ OXX9Y\ XOY9OW



!"#$%&'()&&"#$!%&'#!()*+!,&-)$!,#&,!%&)%.)&,$'!,#$!/&0!-&%1!/$23*45!6$,!/2$'$6,!7&).$5!/2*(3,!367$',8$6,!2&,3*!&64!36,$26&)!2&,$!*(!2$,.269

:;$(*2$!+$))!',38.)&,3*6!&64!,#$!4&,&!*(!2$'$27*32!'38.)&,3*6!^!>*6,36.$4<

N a ` K b == =; => =? =@ =A =B =C
K@=L >=MC!AGJa!MRHH=LK ?DM>JRI"@? ]9OWP

DI>JH@ B=M B=M BLJMM >=Q@` JQ@` BJN@LIH@I"!"=F@ =IIR=G >=MC!AGJa ?DM>
"=`:WVP< QLJ?R>"DJI QLD>@ L@N@LIR@ LJK=G"K DI>9"=` >=MC!AGJa :IQNc]9OWP< A=>"JL
HH!RMU HH>AT? HH>ATK RMUTHH;"R HH!RMU HH!RMU HH!RMU HH!RMU HH!RMU HH!RMU HH!RMU
V9VV OVVV V9VV V9VV O9WO V9VV O9YV V9VV V9VV V9VV ^O9YV ^O9YV X9VVVV
V9VV OVVX V9VV V9VV O9WO V9VV \9SX V9VV V9VV V9VV ^\9SX ^]9]W V9[SOY
V9VV OVVO V9VV V9VV O9WO V9VV Z\9Z] V9VV V9VV V9VV ^Z\9Z] ^W[9]V V9\Z[Y
V9VV OVVS XO9VV YS\V9VV O9WO XX9VY W\9[V X9]W V9Z[ V9VV ^WV9SV ^YV9]] V9\XVZ
V9VV OVVY OY9VV \]ZV9VV O9WO OO9V\ V9VV S9WV X9S\ V9VV X]9X[ XO9[[ V9]WW\
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V9VV OVVZ OY9VV \]ZV9VV O9WO OO9V\ V9VV S9ZW X9S\ V9VV X]9VW XX9OV V9ZW]X
V9VV OVV] OY9VV \]ZV9VV O9WO OO9V\ V9VV S9]O X9S\ V9VV XZ9[\ XV9YV V9ZXO]
V9VV OVV\ OY9VV \]ZV9VV O9WO OO9V\ V9VV S9][ X9S\ V9VV XZ9[V [9ZZ V9W]XO
V9VV OVV[ OS9[O \]SO9OZ O9WO OO9VX V9VV S9\Z X9XV V9VV X]9VW [9V\ V9WSOZ
V9VV OVXV OS9SS \WXS9ZS O9WO OX9YW V9VV S9\Y X9V] V9VV XZ9WW \9OO V9Y[ZZ
]9[\ OVXX OO9W[ \OYW9]O O9WO OV9]\ V9VV S9][ X9VY ]9[\ ]9[\ S9Z[ V9YZSX
]9W[ OVXO OX9W[ ]\\X9YW O9WO X[9\Z V9VV S9Z[ V9[[ ]9W[ ]9W[ S9O\ V9YSX\
]9X[ OVXS OV9W] ]WVZ9OS O9WO X\9[O V9VV S9W[ V9[W ]9X[ ]9X[ O9\[ V9YVOZ
Z9\Y OVXY X[9ZW ]X]S9SW O9WO X\9V\ V9VV S9WV V9[V Z9\Y Z9\Y O9W] V9S]WY
Z9WX OVXW X\9\V Z\ZV9WY O9WO X]9O[ V9VV S9YX V9\Z Z9WX Z9WX O9O\ V9SWVV
Z9X[ OVXZ X]9[[ ZWZY9WS O9WO XZ9WY V9VV S9SS V9\S Z9X[ Z9X[ O9VO V9SOZS
W9[V OVX] X]9OX ZO\S9XX O9WO XW9\S V9VV S9OW V9][ W9[V W9[V X9][ V9SVYS
W9ZX OVX\ XZ9Y\ ZVXY9Y] O9WO XW9XZ V9VV S9X] V9]Z W9ZX W9ZX X9W[ V9O\S]
W9SY OVX[ XW9]\ W]W\9OY O9WO XY9WX V9VV S9XV V9]S W9SY W9SY X9YX V9OZYW
W9V[ OVOV XW9XX WWXS9Z[ O9WO XS9\[ V9VV S9VS V9Z[ W9V[ W9V[ X9OW V9OYZZ
Y9\Y OVOX XY9Y] WO\V9\O O9WO XS9SX V9VV O9[Z V9Z] Y9\Y Y9\Y X9XX V9OSVV
Y9ZX OVOO XS9\Z WVW[9O] O9WO XO9]W V9VV O9\[ V9ZY Y9ZX Y9ZX V9[[ V9OXYY
Y9S[ OVOS XS9O\ Y\Y\9SV O9WO XO9OO V9VV O9\S V9ZX Y9S[ Y9S[ V9\\ V9X[[[
Y9VX OVOY XO9OX YYWW9[O O9WO XX9OS V9VV O9ZW V9WZ Y9VX Y9VX V9]W V9X\ZY
ZY9OS "*,&) SZW9VX XSSOO]9X[ SSW9]S XS\9O\ ZX9WY X\9SV ZY9OS WS9S\ ^XY9OO
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OVVY [O9VV \ZY9VV OZO\V9VV O9WO ZZ9OS Y9XY X9V\OY XV9WX
OVVW [O9VV \ZY9VV OZO\V9VV O9WO ZZ9OS Y9XY X9XVYX XV9[O
OVVZ ZW9Y\ [\W9[Z OS]VV9OV O9WO ZV9OS S9[Z X9XOZO ]9]W
OVV[ WY9XZ ZY]9]O X][Z\9YV O9WO Y]9\O S9XX X9XY\[ \9S]
OVV\ YW9WS WYZ9YX XZZX]9]X O9WO YX9\\ O9V] X9X[X[ [9OV
OVV] S\9ZS YZS9WZ XYV]]9]W O9WO SW9WS X9[\ X9X]WX Z9OS
OVXV SS9XX S][9SO XOV\W9XW O9WO SV9YW X9WO X9OX]V W9YY
OVXX O\9W] SYS9V\ XVYSW9SW O9WO OZ9SV X9SX X9OYSY Y9[]
OVXO OY9\\ O]\9WZ ]V\X9OV O9WO OO9\\ X9XY X9OZ\O Y9OZ
OVXS OX9\V OZX9ZV []W[9VV O9WO OV9VW X9VV X9O]SZ S9\V
OVXY X]9OO OSV9ZY [VXW9SV O9WO X[9Z\ V9\\ X9SX]W S9YO
OVXW X[9VY OVY9Y\ ZOX]9ZV O9WO XW9Z[ V9[\ X9SYW] S9V]
OVXZ XW9X] X\O9O\ WWYY9SW O9WO XS9][ V9[V X9S[O\ O9\X
OVX[ XS9ZV XZS9OV Y]ZY9VV O9WO XO9WX V9ZS X9YVVO O9W[
OVX\ XO9OS XYZ9[Z YYZS9]W O9WO XX9OW V9WZ X9YO\O O9SZ
OVX] XX9VS XSO9YX YVO[9YX O9WO XV9XW V9WX X9YWZ\ O9X[
OVOV ]9]] XX]9\\ SZYZ9SW O9WO ]9X] V9YZ X9Y\W] O9VV
!*,&) W]V9Y] OXWWO\9XO WYS9XS SV9X] ]Y9][



!"#$%&'()&&!"#$%&'"$()*+$,&-)#$,"&,$%&)%.)&,#'$,"#$/&0$-&%1$/#23*45$6#,$/2#'#6,$7&).#5$/2*(3,$367#',8#6,$2&,3*$&64$36,#26&)$2&,#$*($2#,.269

:;(,#2$+#))$',38.)&,3*6$&64$,"#$4&,&$*($!&61$8*4#)$^$>*6,36.#4<

Q _ L M ! R
?@QL@>D;!DJI:OVP< >RHRG;!DN@

!J!;G !;IBD=G@$@`Q@IM@ aLD!@ !J!9;GGJa !;`;=G@ !;`;=G@
>JM! X]]] OVVV OVVX OVVO OVVS OVVY OVVW OVVZ OVV[ !J!;G JAA @`Q@IM@ DI>JH@ DI>JH@
HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU
O9YV V9VV V9VV O9YV O9YV ^O9YV ^O9YV
\9XW V9SO V9SO Z9WW Z9\[ ^Z9\[ ^]9O[
Z]9VV ]9\V ]9\V OX9ZV SX9YV ^SX9YV ^YV9Z[
ZS9[Z X[9X\ X[9X\ O\9WX YW9Z] ^XO9W\ ^WS9OW
XV9WX X[9X\ X[9X\ XY9ZW SX9\S SY9S] ^X\9\W
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]9]W XZ9\Z XZ9\Z XS9[X SV9W[ O]9ZZ YY9]]
\9S] [9S\ [9S\ XX9WV X\9\\ SV9]S [W9]O
[9OV V9VV V9VV ]9O] ]9O] SO9W] XV\9WX
Z9OS V9VV \9VV \9VV O[9WS XSZ9VY
W9YY V9VV Z9][ Z9][ OS9Y] XW]9WS
Y9[] V9VV Z9XX Z9XX OV9X] X[]9[O
Y9OZ V9VV W9YV W9YV X[9Y\ X][9OV
S9\V V9VV Y9\X Y9\X XW9OW OXO9YY
S9YO V9VV Y9SV Y9SV XS9S[ OOW9\O
S9V] V9VV S9\\ S9\\ XX9\V OS[9ZO
O9\X V9VV S9WX S9WX XV9YZ OY\9V\
O9W[ V9VV S9X] S9X] ]9SO OW[9S]
O9SZ V9VV O9]O O9]O \9SS OZW9[O
O9X[ V9VV O9Z\ O9Z\ [9Y[ O[S9OV
O9VV V9VV O9YZ O9YZ Z9[S O[]9]O
OSS9VO \W9]V X[[9SX OZS9OX O[]9]O



!"#$%&'()$$!"#$%&'"$()*+$,&-)#$,"&,$%&)%.)&,#'$,"#$/&0$-&%1$/#23*45$6#,$/2#'#6,$7&).#5$/2*(3,$367#',8#6,$2&,3*$&64$36,#26&)$2&,#$*($2#,.269

:;(,#2$+#))$',38.)&,3*6$&64$,"#$4&,&$*($!&61$8*4#)$^$>*6,36.#4<

N a ` K b ;; ;= ;> ;? ;@ ;A ;B ;C
K@;L >;MC$AGJa$MRHH;LK ?DM>JRI!@? [9OWP

DI>JH@ B;M B;M BLJMM >;Q@` JQ@` BJN@LIH@I!$!;F@ ;IIR;G >;MC$AGJa ?DM>
!;`:WVP< QLJ?R>!DJI QLD>@ L@N@LIR@ LJK;G!K DI>9!;` >;MC$AGJa :IQNc[9OWP< A;>!JL
HH$RMU HH>AT? HH>ATK RMUTHH=!R HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU HH$RMU
V9VV OVVV V9VV V9VV O9WO V9VV O9YV V9VV V9VV V9VV ^O9YV ^O9YV X9VVVV
V9VV OVVX V9VV V9VV O9WO V9VV \9SX V9VV V9VV V9VV ^\9SX ^[9[W V9]SOY
V9VV OVVO V9VV V9VV O9WO V9VV [X9[] V9VV V9VV V9VV ^[X9[] ^ZO9YX V9\Z]Y
V9VV OVVS SZ9VV XSXYV9VV O9WO SS9XX ZO9V\ W9OZ O9V[ V9VV ^SZ9O] ^O]9YO V9\XVZ
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OO9Y] OVVZ ZW9Y\ OS]VV9OV O9WO ZV9OS V9VV ]9]W S9[Z OO9Y] OY9VO XW9[] V9ZW[X
XW9Y[ OVV[ WY9XZ X][Z\9YV O9WO Y]9\O V9VV \9S] S9XX XW9Y[ OO9\W XY9VV V9ZXO[
XZ9SV OVV\ YW9WS XZZX]9]X O9WO YX9\\ V9VV [9OV O9ZO XZ9SV XW9[[ ]9VX V9W[XO
XS9[Z OVV] S\9ZS XYV]]9]W O9WO SW9WS V9VV Z9OS X9[\ XS9[Z XS9[Z [9SS V9WSOZ
XX9[Y OVXV SS9XX XOV\W9XW O9WO SV9YW V9VV W9YY X9WO XX9[Y XX9[Y W9\S V9Y]ZZ
XV9V] OVXX O\9W] XVYSW9SW O9WO OZ9SV V9VV Y9[] X9SX XV9V] XV9V] Y9Z[ V9YZSX
\9[Y OVXO OY9\\ ]V\X9OV O9WO OO9\\ V9VV Y9OZ X9XY \9[Y \9[Y S9[[ V9YSX\
[9ZO OVXS OX9\V []W[9VV O9WO OV9VW V9VV S9\V X9VV [9ZO [9ZO S9V[ V9YVOZ
Z9Z] OVXY X]9OO [VXW9SV O9WO X[9Z\ V9VV S9YO V9\\ Z9Z] Z9Z] O9WX V9S[WY
W9]V OVXW X[9VY ZOX]9ZV O9WO XW9Z[ V9VV S9V] V9[\ W9]V W9]V O9VZ V9SWVV
W9OS OVXZ XW9X] WWYY9SW O9WO XS9][ V9VV O9\X V9[V W9OS W9OS X9[X V9SOZS
Y9ZZ OVX[ XS9ZV Y]ZY9VV O9WO XO9WX V9VV O9W[ V9ZS Y9ZZ Y9ZZ X9YO V9SVYS
Y9X[ OVX\ XO9OS YYZS9]W O9WO XX9OW V9VV O9SZ V9WZ Y9X[ Y9X[ X9X\ V9O\S[
S9[Y OVX] XX9VS YVO[9YX O9WO XV9XW V9VV O9X[ V9WX S9[Y S9[Y V9]] V9OZYW
S9SZ OVOV ]9]] SZYZ9SW O9WO ]9X] V9VV O9VV V9YZ S9SZ S9SZ V9\S V9OYZZ
XY[9ZS !*,&) W]V9Y] OXWWO\9XO WYS9XS XYY9W\ ]Y9][ SX9XS XY[9ZS XOY9\S YX9][
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OVV] ZV9OY \OO9]Z OX[]\9V[ O9WO WW9YX S9YZ X9X\X\ [9WO
OVV[ Y]9XO W\\9YS X\WZS9YV O9WO YY9OZ O9OX X9X[WX \9\Z
OVXV S[9]V Y\\9ZS XYWO]9VZ O9WO SZ9ZX X9]S X9OX[V Z9WY
OVXX SS9YV YVV9]V XOX[X9VV O9WO SV9\O X9WY X9OYSY W9ZV
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OVXW X]9V[ OX\9XV ZZVS9YV O9WO XZ9ZY V9]S X9SYW[ S9O]
OVXZ XW9\\ X][9O\ W\WZ9]W O9WO XY9WX V9\S X9S\O] O9[O
OVX\ XS9]O XZW9]Z WVYY9]W O9WO XO9\X V9ZY X9YVVO O9ZX
OVX] XO9X\ XYZ9VO YYYX9SO O9WO XX9X[ V9WZ X9YO]O O9SY
OVX[ XV9\Z XO[9X] S[O[9V] O9WO [9[V V9WV X9YWZ] O9XO
OVOV [9W\ XXY9\[ SY[X9W[ O9WO ]9]V V9YY X9Y]W[ X9[O

!*,&) ZZX9XX OYXSVZ9O
X ZV]9V[ SY9YY XVZ9O\
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\9\Z V9VV [9[\ [9[\ SY9O[ X\X9O[
Z9WY V9VV ]9S\ ]9S\ O]9OY X[[9WO
W9ZV V9VV \9XY \9XY OS9W] OOS9XX
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Figure A.1  Stop 1 outcrop from Kaeng Khoi, Saraburi province.

Figure A.2  Stop 2 outcrop from Stop 2 Khao Kho, Saraburi province.
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Figure A.3 Stop 3 from Kaeng Khoi, Saraburi province.

Figure A.4 Stop 4 from Khao Kho, Saraburi province.
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Figure A.5 Stop 5 from Khao Kho, Saraburi province.

Figure A.6 Stop 6 from Kaeng Khoi, Saraburi province.
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Figure A.7 Stop 7 from Muaklek, saraburi province.

Figure A.8 Stop 8 from Pak Chong, Nakhon Ratchasima province.
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Figure A.9 Stop 9 from Pak Chong, Nakhon Ratchasima province.

Figure A.10 Stop 10 from Kaeng Khoi, Saraburi province.
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Figure A.11 Stop 11 from Muang, Loei province.

Figure A.12 Stop 12 from Arawan, Loei province.
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Figure A.13 Stop 13 from 78 km Chompae-Loamsak, Phetchabun province.

Figure A.14 Stop 14 from 39 km Chompae-Loamsak, Phetchabun province.
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Figure A.15 Stop 15 from Khao Somposhn, Chaibadal, Lopburi.
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Figure A.16 Stop 16 Muaklek, saraburi province.

Figure A.17 Stop 17 from Muaklek, saraburi province.
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Figure B.1 Tank model input form

Figure B.2 Tank model output form
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Source code of tank form

Private Sub Qmax_Click()

Dim M, Q, Pi, AAA, Ppc, Tpc, Dpr, Z, Zt As Double

Pi = 3.14159265358979

If MsgBox("Please wait one minute", vbYesNo + vbQuestion, "Message") = vbYes Then

Else

Exit Sub

End If

ZZ = 0.2

ZZZ = 0.2

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

     'Surface

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Ps.Text / Ppc)

Tpr = (Ts.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Z1 = ZZZ

Loop

PrintE ("Z at Surface = " & Z1 & vbCrLf)
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XXX = (3.5 + (986 / Ts.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Ts.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Ts.Text))

De1 = ((0.0014926 * Ps.Text * Sg.Text * 28.964) / (Z1 * Ts.Text))

Vis = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

PrintE (" Viscosity at Surface(Cp) = " & Vis & vbCrLf)

        'Tubing

Tt = (((Ts.Text * 1) + (Tr.Text * 1)) / 2)

Pt = (((Ps.Text * 1) + (Pri.Text * 1)) / 2)

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pt / Ppc)

Tpr = (Tt / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

PrintE (" Z averate in tubing = " & Zt & vbCrLf)

Loop

Zt = (ZZZ * 1)

PrintE (" Z averate in tubing = " & Zt & vbCrLf)

XXX = (3.5 + (986 / Tt) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tt ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tt))

De1 = ((0.0014926 * Pt * Sg.Text * 28.964) / (Zt * Tt))

Vit = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

PrintE (" Viscosity in tubing (Cp) = " & Vit & vbCrLf)

   'Reservoir

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))
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Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pri.Text / Ppc)

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Zr = ZZZ

Loop

PrintE (" Z at reservoir is = " & Zr & vbCrLf)

XXX = (3.5 + (986 / Tr.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tr.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tr.Text))

De1 = ((0.0014926 * Pri.Text * Sg.Text * 28.964) / (Zr * Tr.Text))

Vir = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

PrintE (" Viscosity in reservoir(Cp)= " & Vir & vbCrLf)

Q = 1000

AAA = Pri.Text

Do

Q = Q + 100

        'Surface pipe

Nre = ((20.09 * Sg.Text * Q) / (Dp.Text * Vis))

J = (((Ep.Text ^ 1.1098) / 2.8257) + ((7.149 / Nre) ^ 0.8981))

O = ((5.0452 / Nre) * (Log(J) / Log(10)))

Y = -4 * (Log((Ep.Text / 3.7065) - O) / Log(10))

F = (1 / Y ^ 2)

M = ((4.195 * (10 ^ -7)) * ((Sg.Text * Z1 * Ts.Text * Q ^ 2) / Dp.Text ^ 4))

n = ((24 * F * Lp.Text) / Dp.Text)

pp = (((M * n) + (Ps.Text) ^ 2) ^ 0.5)

    'Tubing

Nret = ((20.09 * Sg.Text * Q) / (Dt.Text * Vit))

Jt = (((Et.Text ^ 1.1098) / 2.8257) + ((7.149 / Nret) ^ 0.8981))

O = ((5.0452 / Nret) * (Log(Jt) / Log(10)))
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Yt = -4 * (Log((Et.Text / 3.7065) - O) / Log(10))

Ft = (1 / Y ^ 2)

Sy = Sin((ang.Text * Pi) / 180)

S = -((0.0375 * Sg.Text * Sy * Lt.Text) / (Zt * Tt))

a = ((Ft * ((Zt * Tt * Q) ^ 2) * (2.685 * (10 ^ -3))) / ((Sy * (Dt.Text ^ 5))))

B = (a * (1 - (Exp(-S))))

E = (Exp(-S))

C = ((pp ^ 2) * E) - B

Pwf = (C ^ 0.5)

K1 = K.Text

Flow = (Q * 1)

G = ((0.0007078 * K1 * H.Text) / (Tr.Text * Vir * Zr * Log(Re.Text / Rw.Text)))

Flo = (Flow / G)

Pee = (Pwf ^ 2)

Sp = (Flo + Pee)

Pe = Sp ^ 0.5

If Pe >= (AAA * 1) Then Exit Do

Loop

Qmm.Text = (Q * 1)

PrintE (" Maximum production rate(MSCF/D) = " & Q & vbCrLf)

End Sub

Private Sub Report_Click()

frmoutput.Show

Gi.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

End

End If

End Sub

Private Sub Rf_Click()

Dim M, Q, Pi, AAA As Double
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Pi = 3.14159265358979

Q = Qf.Text

AAA = Pri.Text

ZZ = 0.2

ZZZ = 0.2

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

     'Surface

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Ps.Text / Ppc)

Tpr = (Ts.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Z1 = ZZZ

Loop

XXX = (3.5 + (986 / Ts.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Ts.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Ts.Text))

De1 = ((0.0014926 * Ps.Text * Sg.Text * 28.964) / (Z1 * Ts.Text))

Vis = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

    'Tubing
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Tt = (((Ts.Text * 1) + (Tr.Text * 1)) / 2)

Pt = (((Ps.Text * 1) + (Pri.Text * 1)) / 2)

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pt / Ppc)

Tpr = (Tt / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Loop

Zt = (ZZZ * 1)

XXX = (3.5 + (986 / Tt) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tt ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tt))

De1 = ((0.0014926 * Pt * Sg.Text * 28.964) / (Zt * Tt))

Vit = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

   'Reservoir

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pri.Text / Ppc)

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Zr = ZZZ
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Loop

XXX = (3.5 + (986 / Tr.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tr.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tr.Text))

De1 = ((0.0014926 * Pri.Text * Sg.Text * 28.964) / (Zr * Tr.Text))

Vir = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Rfrac = 100

Do

Rfrac = Rfrac + 10

   'Surface

Nre = ((20.09 * Sg.Text * Qf.Text) / (Dp.Text * Vis))

J = (((Ep.Text ^ 1.1098) / 2.8257) + ((7.149 / Nre) ^ 0.8981))

O = ((5.0452 / Nre) * (Log(J) / Log(10)))

Y = -4 * (Log((Ep.Text / 3.7065) - O) / Log(10))

F = (1 / Y ^ 2)

M = ((4.195 * (10 ^ -7)) * ((Sg.Text * Z1 * Ts.Text * Q ^ 2) / Dp.Text ^ 4))

n = ((24 * F * Lp.Text) / Dp.Text)

pp = (((M * n) + (Ps.Text) ^ 2) ^ 0.5)

Nret = ((20.09 * Sg.Text * Qf.Text) / (Dt.Text * Vit))

Jt = (((Et.Text ^ 1.1098) / 2.8257) + ((7.149 / Nret) ^ 0.8981))

O = ((5.0452 / Nret) * (Log(Jt) / Log(10)))

Yt = -4 * (Log((Et.Text / 3.7065) - O) / Log(10))

Ft = (1 / Y ^ 2)

Sy = Sin((ang.Text * Pi) / 180)

S = -((0.0375 * Sg.Text * Sy * Lt.Text) / (Zt * Tt))

a = ((Ft * ((Zt * Tt * Qf) ^ 2) * (2.685 * (10 ^ -3))) / ((Sy * (Dt.Text ^ 5))))

B = (a * (1 - (Exp(-S))))

E = (Exp(-S))

C = ((pp ^ 2) * E) - B

Pwf = (C ^ 0.5)

Wf1 = (Wf.Text / 12)

Kf = (7.7 * (10 ^ 12) * (Wf1 ^ 2))

Ktf = (((2 * 0.003164 * Wf1 * Kf * Log(Rfrac / Rw.Text)) / (0.01988 * (Rfrac - Rw.Text))) + K.Text)

Kavf = (((Ktf * Hf.Text) + (K.Text * (H.Text - Hf.Text))) / H.Text)

OO = (((Log(Re.Text / Rfrac)) / K.Text) + ((Log(Rfrac / Rw.Text)) / Kavf))
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K2 = ((Log(Re.Text / Rw.Text)) / OO)

Flow = (Qf.Text * 1)

G = ((0.0007078 * K2 * H.Text) / (Tr.Text * Vir * Zr * Log(Re.Text / Rw.Text)))

Flo = (Flow / G)

Pee = (Pwf ^ 2)

Sp = (Flo + Pee)

Pe = Sp ^ 0.5

If Pe <= AAA Then Exit Do

Loop

MsgBox "Rf (Ft)=" & Str(Rfrac)

Rff.Text = (Rfrac * 1)

PrintE (" Maximum production rate new (MSCF/D)= " & Q & vbCrLf)

PrintE (" Redil of fracture (FT)= " & Rfrac & vbCrLf)

End Sub

Private Sub year_click()

Dim M, Q, Pi, Pa, Gi, Month As Double

Pi = 3.14159265358979

Q = Qp.Text

ZZ = 0.2

ZZZ = 0.2

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

'Surface

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Ps.Text / Ppc)

Tpr = (Ts.Text / Tpc)
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Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Z1 = ZZZ

Loop

XXX = (3.5 + (986 / Ts.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Ts.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Ts.Text))

De1 = ((0.0014926 * Ps.Text * Sg.Text * 28.964) / (Z1 * Ts.Text))

Vis = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pri.Text / Ppc)

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Zri = ZZZ

Loop

Bg = ((0.02829 * Zri * Tr.Text) / Pri.Text)

Gi = ((640 * 43560 * Poro.Text * (1 - Swi.Text) * H.Text) / (Bg * 1000))

PrintE (" Gas inpress (MMSCF) = " & (Gi / 1000) & vbCrLf)

PrintE ("     Month     " & " Production Rate ( MMSCF/D )" & "         Pressure (Psia)" & vbCrLf)

Month = 0

Do

Month = Month + 1

Gp = (Q * 30.4375 * Month)

MM = -(Pri.Text / (Zri * Gi))
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Pa = ((MM * Gp) + (Pri.Text / Zri))

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Pa) / (Ppc * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

ZZZ = (B1 + B2 + B3 + B4)

Zr = ZZZ

Pen = (Pa * Zr)

XXX = (3.5 + (986 / Tr.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tr.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tr.Text))

De1 = ((0.0014926 * Pri.Text * Sg.Text * 28.964) / (Zr * Tr.Text))

Vir = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

     'Surface pipe

Nre = ((20.09 * Sg.Text * Q) / (Dp.Text * Vis))

J = (((Ep.Text ^ 1.1098) / 2.8257) + ((7.149 / Nre) ^ 0.8981))

O = ((5.0452 / Nre) * (Log(J) / Log(10)))

Y = -4 * (Log((Ep.Text / 3.7065) - O) / Log(10))

F = (1 / Y ^ 2)

M = ((4.195 * (10 ^ -7)) * ((Sg.Text * Z1 * Ts.Text * Q ^ 2) / Dp.Text ^ 4))

n = ((24 * F * Lp.Text) / Dp.Text)

pp = (((M * n) + (Ps.Text) ^ 2) ^ 0.5)
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    'Tubing

Tt = (((Ts.Text * 1) + (Tr.Text * 1)) / 2)

Pt = (((Ps.Text * 1) + (Pen * 1)) / 2)

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pt / Ppc)

Tpr = (Tt / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Loop

Zt = (ZZZ * 1)

XXX = (3.5 + (986 / Tt) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tt ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tt))

De1 = ((0.0014926 * Pt * Sg.Text * 28.964) / (Zt * Tt))

Vit = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Nret = ((20.09 * Sg.Text * Q) / (Dt.Text * Vit))

Jt = (((Et.Text ^ 1.1098) / 2.8257) + ((7.149 / Nret) ^ 0.8981))

O = ((5.0452 / Nret) * (Log(Jt) / Log(10)))

Yt = -4 * (Log((Et.Text / 3.7065) - O) / Log(10))

Ft = (1 / Y ^ 2)

Sy = Sin((ang.Text * Pi) / 180)

S = -((0.0375 * Sg.Text * Sy * Lt.Text) / (Zt * Tt))

a = ((Ft * ((Zt * Tt * Q) ^ 2) * (2.685 * (10 ^ -3))) / ((Sy * (Dt.Text ^ 5))))

B = (a * (1 - (Exp(-S))))

E = (Exp(-S))

C = ((pp ^ 2) * E) - B

Pwf = (C ^ 0.5)

K1 = K.Text

Flow = (Q * 1)
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G = ((0.0007078 * K1 * H.Text) / (Tr.Text * Vir * Zr * Log(Re.Text / Rw.Text)))

Flo = (Flow / G)

Pee = (Pwf ^ 2)

Sp = (Flo + Pee)

Pe = Sp ^ 0.5

PrintE ("      " & Month & "                " & Q & "                                           " & Pen & vbCrLf)

If (Pen <= Pe) Then Exit Do

Loop

MsgBox "Time prodution constance(Month)=" & Str(Month)

Time.Text = (Month * 1)

End Sub

Private Sub Qres_Click()

Dim M, Q, Qx, Pi, Pa, Gi, Year As Double, strRnd As String, i As Integer

If MsgBox("Please wait one minute", vbYesNo + vbQuestion, "Message") = vbYes Then

Else

Exit Sub

End If

Pi = 3.14159265358979

Qoil = Qp.Text

ZZ = 0.2

ZZZ = 0.2

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

'Surface

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Ps.Text / Ppc)
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Tpr = (Ts.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Z1 = ZZZ

Loop

XXX = (3.5 + (986 / Ts.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Ts.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Ts.Text))

De1 = ((0.0014926 * Ps.Text * Sg.Text * 28.964) / (Z1 * Ts.Text))

Vis = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pri.Text / Ppc)

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Zri = ZZZ

Loop

Bg = ((0.02829 * Zri * Tr.Text) / Pri.Text)

Gi = ((640 * 43560 * Poro.Text * (1 - Swi.Text) * H.Text) / (Bg * 1000))

i = 0

Gp1 = ((Qoil * 30.4375) * Time.Text)

Do

i = i + 1

Qbefor = Q

Gp2 = (Gp1 + (Q * 30.4375))
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MM = -(Pri.Text / (Zri * Gi))

Pa = ((MM * Gp2) + (Pri.Text / Zri))

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Pa) / (Ppc * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

ZZZ = (B1 + B2 + B3 + B4)

Zr = ZZZ

Pen = (Pa * Zr)

XXX = (3.5 + (986 / Tr.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tr.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tr.Text))

De1 = ((0.0014926 * Pri.Text * Sg.Text * 28.964) / (Zr * Tr.Text))

Vir = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Q = 950

Do

Q = Q + 2

     'Surface pipe

Nre = ((20.09 * Sg.Text * Q) / (Dp.Text * Vis))

J = (((Ep.Text ^ 1.1098) / 2.8257) + ((7.149 / Nre) ^ 0.8981))

O = ((5.0452 / Nre) * (Log(J) / Log(10)))

Y = -4 * (Log((Ep.Text / 3.7065) - O) / Log(10))

F = (1 / Y ^ 2)



195

M = ((4.195 * (10 ^ -7)) * ((Sg.Text * Z1 * Ts.Text * Q ^ 2) / Dp.Text ^ 4))

n = ((24 * F * Lp.Text) / Dp.Text)

pp = (((M * n) + (Ps.Text) ^ 2) ^ 0.5)

    'Tubing

Tt = (((Ts.Text * 1) + (Tr.Text * 1)) / 2)

Pt = (((Ps.Text * 1) + (Pen * 1)) / 2)

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pt / Ppc)

Tpr = (Tt / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Loop

Zt = (ZZZ * 1)

XXX = (3.5 + (986 / Tt) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tt ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tt))

De1 = ((0.0014926 * Pt * Sg.Text * 28.964) / (Zt * Tt))

Vit = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Nret = ((20.09 * Sg.Text * Q) / (Dt.Text * Vit))

Jt = (((Et.Text ^ 1.1098) / 2.8257) + ((7.149 / Nret) ^ 0.8981))

O = ((5.0452 / Nret) * (Log(Jt) / Log(10)))

Yt = -4 * (Log((Et.Text / 3.7065) - O) / Log(10))

Ft = (1 / Y ^ 2)

Sy = Sin((ang.Text * Pi) / 180)

S = -((0.0375 * Sg.Text * Sy * Lt.Text) / (Zt * Tt))

a = ((Ft * ((Zt * Tt * Q) ^ 2) * (2.685 * (10 ^ -3))) / ((Sy * (Dt.Text ^ 5))))

B = (a * (1 - (Exp(-S))))

E = (Exp(-S))
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C = ((pp ^ 2) * E) - B

Pwf = (C ^ 0.5)

K1 = K.Text

Flow = (Q * 1)

G = ((0.0007078 * K1 * H.Text) / (Tr.Text * Vir * Zr * Log(Re.Text / Rw.Text)))

Flo = (Flow / G)

Pee = (Pwf ^ 2)

Sp = (Flo + Pee)

Pe = Sp ^ 0.5

If (Pe >= Pen) Then Exit Do

Loop

Gp1 = Gp2

Tcon = (1 * Time.Text)

Mont = (i + Tcon)

strRnd = "i at" & CStr(i) & "=" & CStr(Q)

Production_rate.AddItem strRnd

PrintE ("      " & Mont & "                " & Q & "                                           " & Pen & vbCrLf)

If (Q <= 1200) Then Exit Do

Loop

PrintE ("--------------------------------------------------------------------------" & vbCrLf)

MsgBox "        OK"

End Sub

Private Sub Yearnew_Click()

Dim M, Q, Pi, Pa, Gi, Year, Month As Double

Pi = 3.14159265358979

Q = Qpf.Text

Rfrac1 = Rff.Text

ZZ = 0.2

ZZZ = 0.2

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001
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A8 = 0.68446549

'Surface

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Ps.Text / Ppc)

Tpr = (Ts.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Z1 = ZZZ

Loop

XXX = (3.5 + (986 / Ts.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Ts.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Ts.Text))

De1 = ((0.0014926 * Ps.Text * Sg.Text * 28.964) / (Z1 * Ts.Text))

Vis = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pri.Text / Ppc)

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Zri = ZZZ

Loop

Bg = ((0.02829 * Zri * Tr.Text) / Pri.Text)
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Gi = ((640 * 43560 * Poro.Text * (1 - Swi.Text) * H.Text) / (Bg * 1000))

PrintE ("     Month     " & " Production Rate ( MMSCF/D )" & "         Pressure (Psia)" & vbCrLf)

Month = 0

Do

Month = Month + 1

Gp = (Q * 30.4375 * Month)

MM = -(Pri.Text / (Zri * Gi))

Pa = ((MM * Gp) + (Pri.Text / Zri))

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Pa) / (Ppc * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

ZZZ = (B1 + B2 + B3 + B4)

Zr = ZZZ

Pen = (Pa * Zr)

XXX = (3.5 + (986 / Tr.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tr.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tr.Text))

De1 = ((0.0014926 * Pri.Text * Sg.Text * 28.964) / (Zr * Tr.Text))

Vir = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

     'Surface pipe

Nre = ((20.09 * Sg.Text * Q) / (Dp.Text * Vis))

J = (((Ep.Text ^ 1.1098) / 2.8257) + ((7.149 / Nre) ^ 0.8981))
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O = ((5.0452 / Nre) * (Log(J) / Log(10)))

Y = -4 * (Log((Ep.Text / 3.7065) - O) / Log(10))

F = (1 / Y ^ 2)

M = ((4.195 * (10 ^ -7)) * ((Sg.Text * Z1 * Ts.Text * Q ^ 2) / Dp.Text ^ 4))

n = ((24 * F * Lp.Text) / Dp.Text)

pp = (((M * n) + (Ps.Text) ^ 2) ^ 0.5)

    'Tubing

Tt = (((Ts.Text * 1) + (Tr.Text * 1)) / 2)

Pt = (((Ps.Text * 1) + (Pen * 1)) / 2)

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pt / Ppc)

Tpr = (Tt / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Loop

Zt = (ZZZ * 1)

XXX = (3.5 + (986 / Tt) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tt ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tt))

De1 = ((0.0014926 * Pt * Sg.Text * 28.964) / (Zt * Tt))

Vit = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Nret = ((20.09 * Sg.Text * Q) / (Dt.Text * Vit))

Jt = (((Et.Text ^ 1.1098) / 2.8257) + ((7.149 / Nret) ^ 0.8981))

O = ((5.0452 / Nret) * (Log(Jt) / Log(10)))

Yt = -4 * (Log((Et.Text / 3.7065) - O) / Log(10))

Ft = (1 / Y ^ 2)

Sy = Sin((ang.Text * Pi) / 180)

S = -((0.0375 * Sg.Text * Sy * Lt.Text) / (Zt * Tt))
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a = ((Ft * ((Zt * Tt * Q) ^ 2) * (2.685 * (10 ^ -3))) / ((Sy * (Dt.Text ^ 5))))

B = (a * (1 - (Exp(-S))))

E = (Exp(-S))

C = ((pp ^ 2) * E) - B

Pwf = (C ^ 0.5)

   'Reservoir

Wf1 = (Wf.Text / 12)

Kf = (7.7 * (10 ^ 12) * (Wf1 ^ 2))

Ktf = (((2 * 0.003164 * Wf1 * Kf * Log(Rfrac1 / Rw.Text)) / (0.01988 * (Rfrac1 - Rw.Text))) + K.Text)

Kavf = (((Ktf * Hf.Text) + (K.Text * (H.Text - Hf.Text))) / H.Text)

OO = (((Log(Re.Text / Rfrac1)) / K.Text) + ((Log(Rfrac1 / Rw.Text)) / Kavf))

K2 = ((Log(Re.Text / Rw.Text)) / OO)

Flow = (Qpf.Text * 1)

G = ((0.0007078 * K2 * H.Text) / (Tr.Text * Vir * Zr * Log(Re.Text / Rw.Text)))

Flo = (Flow / G)

Pee = (Pwf ^ 2)

Sp = (Flo + Pee)

Pe = Sp ^ 0.5

PrintE ("      " & Month & "                " & Flow & "                                           " & Pen & vbCrLf)

If (Pen <= Pe) Then Exit Do

Loop

MsgBox "Time (Month)=" & Str(Month)

Timef.Text = (Month * 1)

End Sub

Private Sub Productionfrac_rate_Click()

Dim M, Q, Qx, Pi, Pa, Gi, Year As Double, strRnd As String, i As Integer

If MsgBox("Please wait five minute", vbYesNo + vbQuestion, "Message") = vbYes Then

Else

Exit Sub

End If

Pi = 3.14159265358979

Qoil = Qpf.Text

Rfrac1 = Rff.Text

ZZ = 0.2

ZZZ = 0.2
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A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

'Surface

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Ps.Text / Ppc)

Tpr = (Ts.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Z1 = ZZZ

Loop

XXX = (3.5 + (986 / Ts.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Ts.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Ts.Text))

De1 = ((0.0014926 * Ps.Text * Sg.Text * 28.964) / (Z1 * Ts.Text))

Vis = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pri.Text / Ppc)

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))
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B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Zri = ZZZ

Loop

Bg = ((0.02829 * Zri * Tr.Text) / Pri.Text)

Gi = ((640 * 43560 * Poro.Text * (1 - Swi.Text) * H.Text) / (Bg * 1000))

i = 0

Gp1 = ((Qoil * 30.4375) * Timef.Text)

Do

i = i + 1

Qbefor = Q

Gp2 = (Gp1 + (Q * 30.4375))

MM = -(Pri.Text / (Zri * Gi))

Pa = ((MM * Gp2) + (Pri.Text / Zri))

A1 = 0.31506237

A2 = (-1.0467099)

A3 = (-0.57832729)

A4 = 0.53530771

A5 = (-0.61232032)

A6 = (-0.10488813)

A7 = 0.68157001

A8 = 0.68446549

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Tpr = (Tr.Text / Tpc)

Dpr = ((0.27 * Pa) / (Ppc * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

ZZZ = (B1 + B2 + B3 + B4)

Zr = ZZZ

Pen = (Pa * Zr)
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XXX = (3.5 + (986 / Tr.Text) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tr.Text ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tr.Text))

De1 = ((0.0014926 * Pri.Text * Sg.Text * 28.964) / (Zr * Tr.Text))

Vir = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Q = 990

Do

Q = Q + 2

     'Surface pipe

Nre = ((20.09 * Sg.Text * Q) / (Dp.Text * Vis))

J = (((Ep.Text ^ 1.1098) / 2.8257) + ((7.149 / Nre) ^ 0.8981))

O = ((5.0452 / Nre) * (Log(J) / Log(10)))

Y = -4 * (Log((Ep.Text / 3.7065) - O) / Log(10))

F = (1 / Y ^ 2)

M = ((4.195 * (10 ^ -7)) * ((Sg.Text * Z1 * Ts.Text * Q ^ 2) / Dp.Text ^ 4))

n = ((24 * F * Lp.Text) / Dp.Text)

pp = (((M * n) + (Ps.Text) ^ 2) ^ 0.5)

    'Tubing

Tt = (((Ts.Text * 1) + (Tr.Text * 1)) / 2)

Pt = (((Ps.Text * 1) + (Pen * 1)) / 2)

Do

ZZZ = ZZZ + 0.001

Ppc = (702.5 - (50 * Sg.Text))

Tpc = (167 + (316.67 * Sg.Text))

Ppr = (Pt / Ppc)

Tpr = (Tt / Tpc)

Dpr = ((0.27 * Ppr) / (ZZZ * Tpr))

B1 = 1 + ((A1 + (A2 / Tpr) + (A3 / (Tpr ^ 3))) * Dpr)

B2 = ((A4 + (A5 / Tpr)) * (Dpr ^ 2))

B3 = ((A5 * A6 * (Dpr ^ 5)) / Tpr)

B4 = (A7 * ((Dpr ^ 2) / (Tpr ^ 3))) * (1 + (A8 * (Dpr ^ 2))) * Exp(-A8 * (Dpr ^ 2))

If (ZZZ >= (B1 + B2 + B3 + B4)) Then Exit Do

Loop
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Zt = (ZZZ * 1)

XXX = (3.5 + (986 / Tt) + (0.01 * 28.964 * Sg.Text))

YYY = (2.4 - (0.2 * XXX))

KKK = (((9.4 + (0.02 * 28.964 * Sg.Text)) * (Tt ^ 1.5)) / (209 + (19 * 28.964 * Sg.Text) + Tt))

De1 = ((0.0014926 * Pt * Sg.Text * 28.964) / (Zt * Tt))

Vit = (10 ^ (-4)) * KKK * Exp(XXX * (De1 ^ YYY))

Nret = ((20.09 * Sg.Text * Q) / (Dt.Text * Vit))

Jt = (((Et.Text ^ 1.1098) / 2.8257) + ((7.149 / Nret) ^ 0.8981))

O = ((5.0452 / Nret) * (Log(Jt) / Log(10)))

Yt = -4 * (Log((Et.Text / 3.7065) - O) / Log(10))

Ft = (1 / Y ^ 2)

Sy = Sin((ang.Text * Pi) / 180)

S = -((0.0375 * Sg.Text * Sy * Lt.Text) / (Zt * Tt))

a = ((Ft * ((Zt * Tt * Q) ^ 2) * (2.685 * (10 ^ -3))) / ((Sy * (Dt.Text ^ 5))))

B = (a * (1 - (Exp(-S))))

E = (Exp(-S))

C = ((pp ^ 2) * E) - B

Pwf = (C ^ 0.5)

Wf1 = (Wf.Text / 12)

Kf = (7.7 * (10 ^ 12) * (Wf1 ^ 2))

Ktf = (((2 * 0.003164 * Wf1 * Kf * Log(Rfrac1 / Rw.Text)) / (0.01988 * (Rfrac1 - Rw.Text))) + K.Text)

Kavf = (((Ktf * Hf.Text) + (K.Text * (H.Text - Hf.Text))) / H.Text)

OO = (((Log(Re.Text / Rfrac1)) / K.Text) + ((Log(Rfrac1 / Rw.Text)) / Kavf))

K2 = ((Log(Re.Text / Rw.Text)) / OO)

Flow = (Q * 1)

G = ((0.0007078 * K2 * H.Text) / (Tr.Text * Vir * Zr * Log(Re.Text / Rw.Text)))

Flo = (Flow / G)

Pee = (Pwf ^ 2)

Sp = (Flo + Pee)

Pe = Sp ^ 0.5

If (Pe >= Pen) Then Exit Do

Loop

Gp1 = Gp2

Time = (1 * Timef.Text)

Mont = (i + Time)

strRnd = "i at" & CStr(i) & "=" & CStr(Q)
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Pronew_rate.AddItem strRnd

PrintE ("      " & Mont & "                " & Q & "                                           " & Pen & vbCrLf)

If (Q < 1300) Then Exit Do

Loop

MsgBox "      OK"

PrintE ("--------------------------------------------------------------------------")

End Sub
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Source code of output form

Private Sub CmdBack_Click()

Dim Qmm As Double

    Gi.Show

    frmoutput.Hide

    txtReport.Text = ""

End Sub

Private Sub cmdPrint_Click()

    On Error GoTo Err3

    cmmPrint.ShowPrinter

    Printer.Print txtReport.Text

    Exit Sub

Err3:

End Sub

Private Sub cmdSave_Click()

    On Error GoTo Err1

    Dim Str As String

    cmmTool.InitDir = App.Path

    cmmTool.Filter = "Text Documents|*.txt|All Files|*.*"

    cmmTool.DialogTitle = "Save"

    cmmTool.ShowSave

    Str = cmmTool.FileName

    Call Check_File(Str)

    Exit Sub

Err1:

End Sub

Public Sub Check_File(Str As String) 'Save text file

    On Error GoTo Err2

    Open Str For Input As #1
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    If MsgBox(Str & " already exists." & vbCrLf & "Do you want to replace it", vbYesNo + vbDefaultButton2 + vbExclamation,

"Save As") = vbYes Then

        Close (1)

        Call Save_File(Str)

    End If

    Close (1)

    Exit Sub

Err2:

    Close (1)

    Call Save_File(Str)

End Sub

Private Sub Save_File(Str As String)

    Open Str For Output As #2

    Print #2, txtReport.Text

    Close (2)

End Sub



APPENDIX C

FORM AND SOURCE CODE

OF FRACTURE ACIDIZING DESIGN
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Figure C.1 Fracture acidizing design input form

Figure C.2 Fracture acidizing design output form
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Source code of fracture acidizing design form

Private Sub Calculate_Click()

Dim Ws As Double

A = 2 * Rf.Text * Hf.Text

A.Text = A

PrintE ("Fracture Area (Feet^2)                = " & A & vbCrLf)

Ws = W.Text + (0.787 * (Vsp.Text / Af.Text))

x = ((2 * C.Text * ((3.141592654 * Time.Text) ^ 0.5)) / (Ws / 12))

If x >= 0 And x < 1.5 Then

    erfc = 96.4576473 * Exp(-0.5197838 * x)

    ElseIf x >= 1.5 And x < 3 Then

    erfc = 68.8216182 * Exp(-0.2846821 * x)

    ElseIf x >= 3 And x < 4.5 Then

    erfc = 69.381392 * Exp(-0.2753475 * x)

    ElseIf x >= 4.5 And x < 6 Then

    erfc = 38.8526939 * Exp(-0.1512884 * x)

    ElseIf x >= 6 And x < 10 Then

    erfc = 31.9355403 * Exp(-0.115345 * x)

    ElseIf x >= 10 And x < 20 Then

    erfc = 20.120827 * Exp(-0.0693147 * x)

    ElseIf x >= 20 And x < 30 Then

    erfc = 7.71094933 * Exp(-0.0223143 * x)

    ElseIf x >= 30 And x <= 100 Then

    erfc = 5.0824328 * Exp(-0.00966 * x)

End If

Vi = ((7.48 * A * (Ws / 12)) / (erfc / 100))

Vbbl = (Vi / 42)

V.Text = Vbbl

PrintE ("Voume acid required (bbl)            = " & Vbbl & vbCrLf)

Q = (Vi / (42 * Time.Text))

Q.Text = Q
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PrintE ("Injection rate (bbl/min)                  = " & Q & vbCrLf)

Dps = (0.433 * DenA.Text * Depth.Text)

Dps.Text = Dps

PrintE ("Hydraulic pressure (Psi)                = " & Dps & vbCrLf)

Vis = ((17.16 * Q) / (D.Text ^ 2))

Dent = (8.34 * DenA.Text)

Nre = ((928 * D.Text * Vis * Dent) / VisA.Text)

J = (((Ep.Text ^ 1.1098) / 2.8257) + ((7.149 / Nre) ^ 0.8981))

O = ((5.0452 / Nre) * (Log(J) / Log(10)))

Y = -4 * (Log((Ep.Text / 3.7065) - O) / Log(10))

F = (1 / Y ^ 2)

Dpf = ((F * Depth.Text * Dent * (Vis ^ 2)) / (25.8 * D.Text))

Dpf.Text = Dpf

PrintE ("Frictional pressure drop (Psi)        = " & Dpf & vbCrLf)

Pt = (Gf.Text * Depth.Text)

Ps = (Pt + Dpf - Dps)

Ps.Text = Ps

PrintE ("Surface injection pressure (Psi)      = " & Ps & vbCrLf)

Hh = 0.0245 * Ps * Q

Hh.Text = Hh

PrintE ("Hydraulic pressure required (Psi)   = " & Hh & vbCrLf)

MsgBox "         OK"

End Sub

Private Sub Report_Click()

Form1.Show

Acidfracturing.Hide

End Sub

Public Sub cmdExit_Click()



212

        If MsgBox("Are you sure to exit a program", vbQuestion + vbYesNo) = vbYes Then

            End

        End If

End Sub

Public Sub PrintE(Str As String)

    Form1.txtReport.Text = Form1.txtReport.Text & Str

    Form1.txtReport.SelStart = Len(Form1.txtReport.Text)

End Sub
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Source code of output form

Private Sub CmdBack_Click()

Dim Qmm As Double

   Acidfracturing.Show

    Form1.Hide

    txtReport.Text = ""

        End Sub

Private Sub cmdPrint_Click()

    On Error GoTo Err3

    cmmPrint.ShowPrinter

    Printer.Print txtReport.Text

    Exit Sub

Err3:

End Sub

Private Sub cmdSave_Click()

    On Error GoTo Err1

    Dim Str As String

    cmmTool.InitDir = App.Path

    cmmTool.Filter = "Text Documents|*.txt|All Files|*.*"

    cmmTool.DialogTitle = "Save"

    cmmTool.ShowSave

    Str = cmmTool.FileName

    Call Check_File(Str)

    Exit Sub

Err1:

End Sub

Public Sub Check_File(Str As String) 'Save text file

    On Error GoTo Err2

    Open Str For Input As #1

    If MsgBox(Str & " already exists." & vbCrLf & "Do you want to replace it", vbYesNo + vbDefaultButton2 + vbExclamation,

"Save As") = vbYes Then

        Close (1)

        Call Save_File(Str)

    End If

    Close (1)
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    Exit Sub

Err2:

    Close (1)

    Call Save_File(Str)

End Sub

Private Sub Save_File(Str As String)

    Open Str For Output As #2

    Print #2, txtReport.Text

    Close (2)

End Sub



APPENDIX D

FIGURE OF PRESSURE DISTRIBUTION
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3884 3866.4 3877.5 3866.5 3800.9 3667.9 3801.3 3771.5 3776.7 3749.7 3648.1 3476.4
3838.1 3770 3836.8 3843.9 3733 3307.3 3737 3652.7 3721.8 3721.3 3577.5 3107.5
3754.7 3424.7 3768.3 3849.9 3822.5 3720 3639.5 3284.4 3646.7 3736.5 3694.4 3568.8
3841.8 3775.8 3849.1 3883.7 3880.6 3858.5 3750.2 3671 3752.8 3794.8 3787.1 3756.1
3895.6 3881.6 3895 3902 3898.9 3896.2 3834.9 3812.9 3825.8 3832 3824.6 3819.2
3917.2 3911.7 3907.4 3895.1 3877.1 3886.8 3876.9 3864.3 3850.9 3826.4 3797.6 3806.6
3923.9 3917.2 3899.4 3853.9 3774.2 3833.8 3891.3 3877.1 3842.1 3770.9 3668.6 3730.6
3925.5 3916.4 3884.9 3779.5 3425.3 3745 3893.3 3877.9 3825.2 3684.3 3293 3623.4
3927.3 3920.9 3901.9 3855 3774.4 3834.1 3895.2 3886.7 3851.4 3777 3672 3733.2
3928.7 3925.1 3915.6 3897 3875.2 3886.5 3901.9 3897.1 3876.5 3839.2 3801.2 3810.1
1 YEAR 2 YEAR

3568.4 3515.2 3496.5 3444.1 3314.3 3119.5 3227.7 3158 3124.7 3062.3 2929.1 2736.8
3496 3386.7 3437.7 3416.8 3246.8 2741 3146.1 3017.4 3058.4 3031.4 2862 2370.9
3394.4 3003.3 3366.1 3445.8 3388.7 3249.2 3031.4 2606.2 2977.9 3056.7 2999.9 2864.9
3523 3425 3496.5 3529.2 3512.3 3475.6 3160.1 3046.6 3112.4 3141.6 3123.8 3088.6
3629.2 3594.5 3595.1 3590.3 3574.5 3565.9 3265.2 3220.9 3214.1 3204.5 3187.1 3179.7
3685 3663.9 3637.2 3597.6 3557.3 3563.5 3317.3 3290 3256.7 3211.6 3168.6 3176.6
3701.7 3683.7 3635.2 3543.9 3423.7 3484 3327.2 3305.8 3251.7 3153.8 3026.5 3092
3698.4 3685.5 3621.2 3456.6 3030.6 3371.2 3315.8 3301.8 3233.1 3059 2608.3 2971
3696.2 3696.4 3654.4 3560.6 3434.9 3491.6 3306.1 3307.5 3264.4 3166.6 3034.9 3096.9
3705.1 3710.8 3686.4 3632.9 3576.4 3576.6 3309.1 3317.9 3295 3240.4 3182.8 3184.9
5 YEAR 10 YEAR

2949.1 2879.5 2842.7 2783.2 2664.4 2494.2 2712.7 2647.7 2611.4 2554.9 2445.8 2292.4
2870.5 2749.3 2778.9 2751 2600.5 2165.1 2639.2 2527.8 2550.8 2522.9 2385.6 1993.8
2760 2376.8 2700.3 2766.5 2715.9 2597.2 2534.2 2187.4 2474.5 2531.7 2484.3 2377
2865 2758.6 2811.7 2834.8 2818.7 2788.3 2621 2523.3 2568.5 2587.5 2571.8 2544
2950.3 2906.3 2895.8 2885 2869.2 2863.4 2689.9 2648.8 2637.9 2627.2 2612.4 2606.9
2989 2961 2927.9 2886.2 2848 2855.8 2717.8 2691.5 2661.1 2623.6 2589.5 2596.5
2991.2 2969 2918.5 2830.7 2719.6 2777.4 2714.2 2693.5 2648.2 2570.4 2472.1 2523.6
2975.6 2960.6 2898.1 2744.2 2351.2 2669 2695.8 2681.8 2626.4 2490.5 2142.9 2424.4
2962.6 2961.9 2922.6 2836.1 2721.8 2776.8 2680.9 2679.8 2645 2569.1 2468.4 2517.9
2962.5 2969.1 2948.2 2900.3 2850.6 2853.8 2678.7 2684.1 2665.8 2624.3 2581.3 2585

15 Year 20 Year

Figure D.1 Pressure distribution of layer 1.  (Without well stimulation )
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3920.3 3900 3879.2 3889.9 3879.8 3817.6 3692.8 3867.2 3824.6 3787.8 3792.1 3766.8 3670.8 3510.8
3905.2 3857.8 3782.7 3848.7 3856.6 3749.4 3334.7 3841.6 3764.8 3668.1 3735.6 3736.5 3598.1 3141.3
3886.7 3781.1 3437.4 3779.8 3861.9 3836.5 3739.7 3816.3 3674.7 3299.2 3659.3 3749.9 3711.1 3593.4
3906.9 3861 3788.1 3860.5 3895.2 3892.9 3872.8 3847.9 3775.9 3684.9 3764.9 3807.1 3801.1 3773.6
3925.6 3909.9 3893.2 3906.3 3913.4 3910.6 3908.8 3883.1 3852.8 3825.5 3837.5 3843.9 3837.5 3834.1
3935.3 3929.6 3923.1 3918.6 3906.3 3888.8 3899.7 3901.8 3890.4 3876 3862.4 3838.1 3810.5 3822.3
3939.1 3935.6 3928.5 3910.5 3865.2 3786.2 3848.6 3901 3901.8 3888.1 3853.4 3782.6 3682.1 3749.2
3940.4 3937.2 3927.7 3896.1 3790.8 3437.2 3762.1 3880.9 3899.7 3888.1 3836.3 3696.2 3306.5 3645.1
3941.2 3938.8 3932.2 3913.3 3866.7 3787.1 3849.5 3853.5 3897 3896.4 3863 3789.8 3686.8 3752.8
3941.8 3940.3 3936.8 3928.3 3911.5 3892 3903.5 3883.5 3907.9 3908.8 3891.2 3857.3 3822.4 3831.6
3942.2 3941.6 3940.2 3937.1 3932 3927.4 3929.5 3903.2 3914.8 3918.2 3911 3894.3 3874.3 3864.5
3942.4 3942.1 3941.5 3940.4 3938.7 3937.4 3937.8 3900.1 3912.1 3919.5 3916.9 3902.7 3875.4 3841.3

1 Year 2 Year

3686 3605.7 3539.2 3518.5 3468.4 3346.1 3165.8 3384.3 3275.8 3187.6 3151.2 3090.9 2965.2 2788.1
3651.9 3536.3 3407.8 3455.9 3436.9 3273.6 2782.4 3339.8 3195.9 3042.8 3079.8 3054.2 2891.6 2414.9
3621.4 3440.9 3021.7 3381.5 3462.4 3409.8 3280.4 3296 3086.2 2627.2 2995.1 3075 3023 2898.9
3658.2 3556.9 3441.7 3510.2 3543.6 3529.5 3498.3 3322.8 3199.7 3065.1 3127.3 3157.2 3142.6 3114.3
3699.7 3651.8 3608.6 3607.8 3603.7 3590 3585.5 3354.5 3291.6 3236.3 3227.4 3218.6 3203.9 3202
3714.5 3699.2 3675.8 3649.1 3610.4 3572.5 3583.7 3357.6 3333.4 3302.4 3268.8 3224.8 3185 3199.4
3692.9 3707.7 3693.4 3646.3 3556.4 3439.3 3507.2 3322.8 3333.6 3315.2 3262.6 3166.5 3043.1 3118.2
3640 3694.3 3692.8 3631.7 3468.8 3045.7 3397.5 3256.9 3311 3308.3 3243.1 3071.1 2624.1 3000.2

3587.6 3683.5 3702.1 3664.9 3573.7 3451.1 3514.4 3193.6 3291.5 3311.9 3274.2 3179.3 3051.6 3122
3627.2 3697.3 3718.5 3700.4 3651.2 3597.6 3597.9 3220.8 3297.2 3323.1 3307.4 3258 3203.9 3207.3
3656.2 3699.5 3725.7 3721.4 3688.7 3643.7 3615.2 3240.6 3290.5 3323.8 3324.5 3293.9 3249.8 3223.3
3644.1 3685.3 3718.4 3720.8 3687.1 3624.4 3558.5 3223.8 3271.7 3312.6 3321 3290 3227.8 3163.4

5 Year 10 Year

3107.6 2998.1 2909.7 2869.5 2811.6 2699.2 2543.1 2861.6 2758.9 2676.3 2636.6 2581.5 2478.3 2337.4
3060.7 2920.4 2775 2800.2 2773.5 2628.9 2206.4 2815.4 2685.9 2552 2570.9 2544 2411.9 2031.9
3011.3 2813.5 2397.6 2717.2 2784.3 2738.1 2629.5 2764.4 2583.9 2207 2490.5 2548.4 2504.9 2406.7
3023.7 2904.4 2776.9 2826.3 2850 2837 2813.1 2767.5 2657.7 2540.5 2582.1 2601.6 2588.7 2566.8
3041.3 2977 2921.4 2908.8 2898.7 2885.7 2885.3 2775.1 2715 2663 2649.9 2639.8 2627.5 2626.9
3034.6 3006 2973.2 2939.6 2899 2863.9 2878.2 2762 2733.9 2703 2672 2635.4 2604.1 2616.8
2995.5 2999 2978.5 2929 2842.9 2735.6 2802.5 2721.7 2722.1 2702.5 2658 2581.6 2486.8 2546.4
2930.2 2973.1 2967.3 2907.7 2755.8 2366.2 2696.6 2659.1 2694.6 2688.3 2635.2 2501.2 2156.7 2449.4
2868.1 2951.1 2966.7 2932 2848.3 2737.8 2800.9 2600 2671.5 2684.4 2653.7 2580.2 2483.1 2539.9
2887.8 2953 2974.4 2959.9 2917 2871.1 2876.2 2614.2 2670.7 2689 2676.4 2639.3 2600 2605.5
2902.9 2945.9 2974.8 2975.8 2950.4 2914 2893.4 2625.9 2663.2 2688.3 2689.5 2668.3 2637.7 2620.9
2887.7 2929.6 2965.7 2974.1 2948.9 2897 2842.9 2611.8 2648.3 2680.1 2688 2667.1 2623.1 2576.7

15 Year 20 Year

Figure D.2 Pressure distribution of layer 2. (Without well stimulation)
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3945 3934.6 3915.3 3893.8 3904.2 3895.8 3840.8 3738.9 3827.3
3940.2 3920.5 3873.7 3796 3861.6 3871.1 3771.8 3399.5 3750.4
3936 3903.6 3798.7 3450.2 3792 3874.8 3853.3 3772.5 3848.3

3940.8 3921.8 3876.1 3800.5 3872.2 3907.2 3906.3 3891.1 3909.2
3946.8 3938.5 3922.8 3905 3917.8 3925 3922.8 3923.2 3931.6
3950.4 3947.2 3941.4 3934.5 3930 3917.9 3901.2 3915.2 3931
3952.2 3950.5 3947.1 3939.8 3921.9 3876.9 3799.5 3869.7 3914.6
3952.9 3951.7 3948.6 3938.9 3907.5 3802.8 3451.3 3791.1 3895.1
3953.2 3952.4 3950.2 3943.5 3924.9 3878.8 3800.9 3871 3916
3953.5 3953 3951.7 3948.3 3940.1 3924.2 3906 3920.3 3935.8
3953.6 3953.4 3952.8 3951.4 3948.4 3943.5 3939.2 3942.1 3946.6
3953.7 3953.6 3953.3 3952.8 3951.7 3950.3 3949.2 3949.8 3951.1
3953.8 3953.7 3953.6 3953.4 3953.1 3952.7 3952.5 3952.6 3952.9
3953.8 3953.8 3953.7 3953.6 3953.5 3953.4 39053.3 3953.4 3953.4

1 Year

3916 3888.2 3847.5 3808.9 3812.8 3790.9 3706.4 3577.2 3687.5
3905.2 3863.5 3787.1 3685.4 3752 3755.7 3628.3 3219.7 3601.1
3897.4 3839.9 3698.3 3314.5 3673.5 3765.7 3733.1 3636.5 3729.7
3906.3 3867.9 3795.5 3699.2 3777.9 3820.9 3817.7 3798.6 3827.9
3917.4 3898.8 3868.3 3838.5 3849.8 3856.7 3852 3853.7 3872.2
3915.7 3913.6 3903.1 3888 3874.3 3850.6 3825.1 3843.8 3873.8
3880 3906.2 3911.6 3899.1 3865 3795.3 3698 3778.7 3846.8

3749.8 3868.7 3905.1 3898.1 3847.8 3709 3323.4 3684.5 3819.3
3338.3 3801.8 3896.6 3905.6 3874.7 3803.2 3703.6 3782.8 3850.4
3748.5 3870.4 3912.9 3919.3 3903.9 3871.9 3839.2 3853.6 3882.2
3872.4 3904.6 3922.8 3928.4 3922 3905.3 3883.9 3872.6 3886.8
3886.2 3891 3913.1 3926.8 3926.3 3909.5 3869.7 3803.1 3845.6
3824.9 3762 3854.4 3906.7 3918.9 3893.2 3788 3421.8 3751.8
3694.8 3323 3744.8 3880 3914.8 3903.1 3848.2 3752.8 3821.6

2 Year

3785.4 3722.7 3645.2 3574.5 3553.1 3507.6 3400.1 3257.1 3394.3
3764.3 3687 3571.5 3434.7 3481.1 3465.8 3316 2878.8 3301.4
3748 3656.4 3474.6 3042.3 3401 3484.3 3440.2 3337.6 3453.8

3752.4 3686.9 3583.9 3460.3 3526.7 3561.6 3552.7 3534.8 3582.8
3754.4 3720.5 3671.6 3624.2 3622.4 3619.6 3609.9 3615.2 3651.5
3726.6 3726.1 3712.5 3688.6 3662.2 3625.4 3591.9 3615.2 3663.9
3636.2 3690.5 3713.5 3703.2 3658.1 3570.9 3459.7 3547.2 3636.6
3420.5 3609.6 3690.3 3699.4 3642.6 3482.9 3065.9 3447.4 3605.9
2911.4 3506.6 3669.5 3706.6 3675.5 3588 3470.9 3552.4 3636.8
3392.9 3593.3 3690.9 3724.6 3712 3666.1 3615.9 3623.7 3660.6
3565.7 3643.4 3701.1 3732.8 3730.8 3698.3 3651.6 3621.4 3636.3
3576.1 3611.7 3671.7 3716.9 3724.3 3687.5 3607.4 3501.7 3542.1
3457.5 3399.2 3551.2 3659.5 3693 3644.6 3477.5 3028.6 3392.4
3259 2854.9 3384 3604.8 3676.6 3650.5 3543.5 3394.2 3471.2

5 Year

Figure D.3 Pressure distribution of layer 3.  (Without well stimulation)

3524 3434.1 3328.7 3233.7 3195.4 3139.5 3028.7 2891 3038.8
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3489.4 3385.6 3241.2 3077.1 3111.3 3089.2 2940 2517.5 2942.1
3456.6 3339.9 3127.8 2652.1 3018.4 3100.9 3058 2962.9 3089.3
3444.2 3358.4 3232.6 3087.1 3146.4 3177.9 3169.6 3157.6 3217.7
3428.7 3380 3315.5 3254.2 3243.9 3236.7 3227.2 3238.6 3288.1
3381.9 3372 3348.9 3316.4 3283.1 3241.5 3207.3 3237.9 3301.2
3272.8 3321.5 3340 3325.3 3275.1 3182.1 3066.3 3165.4 3271.5
3044.6 3227 3306.4 3314.4 3254 3085.8 2646.4 3057.6 3236.5
2539.3 3114.2 3276.3 3315.3 3284.3 3193.7 3073.4 3165.9 3265.3
2986.1 3186 3288.5 3327.6 3318.2 3273 3223.6 3237.5 3285.5
3144.1 3226 3290.9 3330 3333.3 3303.5 3258.3 3232 3255
3149.2 3190.5 3257.4 3310.4 3324 3290.1 3211.1 3108.1 3154.7
3032.3 2982.4 3138.1 3252.4 3291.9 3246.6 3080.5 2631.6 3001.6
2841.8 2461.3 2977.2 3199.6 3277 3254.6 3149.2 3001.3 3082.8

10 Year

3253.9 3160 3053.2 2957.7 2915 2860.3 2760.8 2640.4 2776.8
3213 3107.9 2967.1 2810.4 2832.4 2808.4 2675.5 2301.7 2684.8

3171.2 3055.7 2855.4 2422.8 2740.7 2810 2771.9 2690.1 2807.5
3146.8 3059.9 2937.7 2799.2 2845.5 2870.7 2863.5 2855.5 2914.8
3120.3 3067.8 3001.5 2939.6 2925.2 2916.6 2908.7 2921.6 2971.3
3067.4 3050.6 3022.4 2987.5 2953.8 2915.4 2886.1 2916 2977.8
2961.1 2997.2 3007.1 2989 2941.4 2858.3 2758 2847.9 2947.5
2751.1 2906.2 2971 2974.1 2918.5 2770.2 2387.8 2750.6 2913.7
2299.6 2800.2 2939.2 2970.8 2942.1 2862.6 2758.9 2843.4 2937.2
2685.8 2858.3 2946.4 2979.3 2970.6 2931.7 2890.6 2906.5 2954.9
2820.5 2891.2 2947.2 2981.1 2984.5 2960 2923.2 2903.9 2929.8
2824.4 2859.8 2918.4 2965.3 2978.4 2950.9 2884.7 2797.8 2844.4
2724.2 2680.7 2816.9 2918.3 2954.8 2917.8 2775.2 2385 2714.5
2560.1 2226.8 2679.3 2875.1 2945.1 2928.4 2839.5 2714.3 2789.3

15 Year

3001.9 2912 2811.5 2721.9 2679.7 2627.5 2535.9 2426.8 2550.1
2959.7 2860.4 2730 2585.7 2601.5 2576.8 2455.2 2119.2 2463.2
2914.3 2806.4 2623.4 2231 2512.8 2572.5 2536.4 2462.1 2568.2
2883.7 2801.9 2689 2561.6 2600.3 2620.9 2613.2 2605.5 2659
2851.4 2800.6 2738.1 2680.1 2665.3 2656.3 2648.7 2659.9 2704.5
2796.6 2777.9 2749.6 2716.4 2685.2 2650.5 2624.4 2651.1 2706.4
2696.3 2724.7 2730.4 2712.5 2669.5 2595.9 2507.5 2587.5 2676.4
2504.9 2639.2 2693.8 2694.9 2645.3 2514.5 2176.3 2498.5 2644
2099.2 2540.8 2661.9 2688.6 2663.1 2593.4 2502.7 2578.6 2662.9
2437.2 2588.9 2665.5 2693.8 2686.2 2652.8 2617.9 2633.4 2677.7
2554.5 2616.1 2664.8 2694.2 2697.7 2677.2 2646.4 2631.1 2655.8
2557.1 2587.8 2639.1 2680.4 2692.5 2669.7 2613.1 2538.1 2581.5
2468.4 2429.7 2550.3 2640.1 2673.2 2642.2 2518.3 2174.6 2468.1
2323.8 2029 2429.3 2603.1 2665.8 2652.9 2576.6 2467.7 2536

20 Year

Figure D.3 Pressure distribution of layer 3.  (Without well stimulation - Continued)
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3961 3957.5 3951.1 3944.8 3944.7 3939.2 3921.4 3899.4 3915.4
3957.4 3948.8 3931.6 3911.6 3921.2 3914.8 3868.8 3783.5 3856.6
3952.3 3934 3887.6 3809.1 3874.6 3885.6 3791.8 3431.9 3773
3948.1 3917.5 3812.6 3461.7 3803.9 3887.6 3869 3794.8 3865.7
3952.7 3934.8 3889.2 3812.4 3883.9 3919.2 3919.5 3906.6 3923.1
3958.3 3950.6 3934.9 3916.6 3929.1 3936.5 3935 3936.5 3944.1
3961.8 3958.7 3953 3945.9 3941.3 3929.4 3913.3 3928.8 3943.5
3963.4 3961.9 3958.4 3951 3933.2 3888.5 3812.1 3885.3 3927.9
3964 3963 3959.8 3950.2 3918.8 3814.4 3463.7 3809.3 3909.2

3964.4 3963.6 3961.4 3954.8 3936.2 3890.6 3813.7 3886.8 3929.2
3964.6 3964.1 3962.9 3959.6 3951.6 3936.1 3918.6 3934.1 3948.1
3964.7 3964.5 3963.9 3962.5 3959.7 3954.9 3950.8 3954.1 3958.2
3964.8 3964.7 3964.5 3963.9 3963 3961.6 3960.6 3961.3 3962.4
3964.9 3964.8 3964.7 3964.5 3964.2 3963.9 3963.6 3963.8 3964.1
3964.9 3964.9 3964.8 3964.8 3964.6 3964.5 3964.5 3964.5 3964.6

1 Year

3944.1 3932.4 3914.3 3897.3 3890.1 3874.4 3840.9 3807.5 3829.9
3932.3 3909.8 3873.2 3836.8 3840.2 3822.5 3752.4 3646 3734.6
3920.1 3882.2 3806.5 3703.1 3769.7 3776.3 3657.4 3264.3 3634.6
3912.2 3858.4 3716.6 3328.9 3687.9 3781.9 3754.5 3667.8 3754.7
3920.4 3884.5 3811.8 3713 3791 3834.8 3834.4 3820 3846.7
3930.5 3913.1 3882.3 3851.2 3862.1 3869.6 3866.6 3871.3 3888.1
3928.3 3925.6 3915.2 3899.9 3886.2 3863.2 3839.5 3861.8 3889.6
3893.3 3915.3 3922 3910.3 3876.7 3808 3713.4 3800.2 3864.1
3766.4 3871.5 3912.8 3908.4 3859.4 3721.8 3338.8 3709.4 3838
3359.9 3794.1 3901.3 3915.4 3886.3 3816.1 3719.2 3804.2 3867.5
3765 3872.6 3920.2 3929.6 3915.8 3885 3853.8 3870.8 3897.2

3885.8 3911.7 3931.8 3938.8 3933.1 3916.4 3894.4 3882.5 3900.3
3899.6 3896.8 3920.8 3936.5 3936.6 3918.7 3874.1 3799.4 3858.9
3843.7 3778 3867.8 3918.8 3930.5 3904.6 3799.3 3433.4 3770.1
3724.2 3351.2 3764.5 3894.4 3927.5 3916.3 3863.4 3771.6 3842.3

2 Year

3846.9 3813.6 3767 3721.7 3690.5 3654.2 3604.4 3565.4 3597.5
3813.9 3763.2 3691.8 3623.4 3602 3562.5 3473 3356.7 3464.4
3787.9 3718.8 3604 3464 3510.1 3498.9 3360.3 2939.7 3350.2
3770.4 3685.4 3502.4 3063 3422.2 3508.4 3472.1 3382.9 3490.8
3772.7 3711.7 3607.1 3478.8 3544.4 3581.2 3577.4 3567.8 3611.5
3772.2 3739.9 3689.9 3640 3637.8 3636.6 3631 3642.8 3676
3742.3 3739.6 3725.8 3701.7 3675.9 3641.1 3612.1 3642.7 3687.9
3651.5 3696.2 3721.3 3713.5 3670.5 3586 3480.2 3578.1 3662.1
3438.8 3603.2 3691.4 3706.9 3653.8 3497.3 3085.3 3481.3 3632.8
2934.1 3484.9 3664.9 3712.3 3686.3 3602.2 3490.3 3581.6 3661.4
3411 3584.9 3690.3 3731.3 3723 3679.9 3632.9 3646 3682.5

3581.4 3643.5 3704.9 3740.3 3740.6 3708.8 3661.7 3632.9 3656.6
3594.9 3610.7 3673.4 3722.9 3732.4 3694.2 3607.8 3494.3 3563.9
3489.4 3421.3 3568 3673.8 3706.6 3658.3 3492.3 3046 3425.2
3311.6 2896.5 3413.4 3625.6 3695 3670.8 3569.3 3428.4 3513.4

5 Year

Figure D.4 Pressure distribution of layer 4. (Without well stimulation)
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3620 3567.1 3495.5 3425.8 3374.7 3324.9 3269 3231.1 3268.5
3564.7 3491.2 3392.8 3298.8 3259.2 3208.6 3115.8 3004.4 3119.2
3521.2 3428.8 3284.7 3115.6 3148.8 3130.7 2992.4 2585.3 2997.7
3485.6 3377.9 3163.4 2677.8 3044.7 3130.5 3096 3015.3 3132.4
3469.9 3390.1 3261.7 3109.8 3167.6 3201.2 3199.2 3197.3 3252.2
3450.4 3404.4 3337.8 3272.9 3261.9 3256.8 3252.9 3272.9 3318.4
3400.2 3388.5 3364.7 3331.3 3298.6 3259.7 3231.6 3272 3330.8
3289.2 3328.6 3348.7 3336.3 3288.4 3198.8 3090.4 3202.6 3302.6
3062.5 3220.8 3307.2 3321.7 3265.5 3101.4 2668.1 3097.7 3268.7
2560.4 3092 3270.6 3320.2 3294.9 3208.9 3095.4 3200.3 3295
3003.2 3176.4 3286.3 3333.2 3328.8 3287.5 3242.7 3264.2 3311.9
3159.4 3225.2 3293.8 3337 3343.1 3314.6 3270.3 3247.1 3279.5
3168.5 3189.3 3259 3316.5 3332.5 3297.8 3213.3 3103.6 3180.9
3066.1 3005.3 3155.6 3267.6 3306.7 3262.1 3097.5 2651.8 3039.8
2897.8 2504.5 3008.7 3223 3298.4 3278.5 3179.4 3041.3 3133.1

10 Year

3362.6 3304.8 3227.9 3153.6 3098.1 3047.3 2994.6 2960.9 2995.8
3298.5 3221.2 3120.7 3025.3 2980.8 2930.3 2845.8 2748.1 2853.5
3247 3153.5 3012.7 2850.6 2871.1 2850.2 2726.6 2366.3 2737.5

3201.6 3095.3 2892.4 2449.3 2767.5 2839.8 2809.1 2740.3 2848.9
3173.6 3093 2967.8 2822.6 2867.1 2894.3 2893.1 2894.7 2948.4
3143.1 3093.5 3024.8 2958.9 2943.4 2936.8 2934.3 2955.7 3001
3086.5 3068.6 3039.2 3002.8 2969.4 2933.6 2910.3 2949.7 3006.9
2978.1 3006.4 3017.1 3000.5 2954.8 2875.1 2781.8 2884.5 2977.9
2768.9 2903.1 2973.6 2982.1 2930.1 2785.7 2409.1 2789.3 2945.1
2319.4 2782.4 2935.8 2976.4 2952.8 2877.7 2780.7 2877.4 2966.3
2701.8 2851.3 2945.9 2985.5 2981.2 2946.2 2910 2933.5 2981
2835.1 2891.8 2950.9 2988.5 2994.5 2971.5 2936 2920.3 2954.1
2842.6 2860.2 2921.3 2972.1 2987.6 2959.7 2889.2 2797.1 2870.3
2755 2701.9 2833.5 2932.9 2969.2 2933 2792.1 2404.9 2750.9

2611.1 2266.1 2708.6 2897.6 2965.9 2951.6 2868.6 2752.3 2837.3
15 Year

3109.6 3053.8 2979.7 2907.6 2852.8 2803.2 2753.1 2721.4 2751.6
3045.4 2971.6 2876.3 2786.1 2741.9 2693.2 2615.2 2526.4 2620.6
2992.5 2904.2 2773.5 2624.1 2638.2 2616.2 2502.9 2178.7 2511.6
2943.6 2844.3 2658.5 2256.3 2538.4 2600.5 2571 2508.4 2606
2909.6 2833.5 2717.6 2583.8 2620.6 2642.9 2640.5 2641.4 2689.6
2873.4 2825.4 2760.2 2698.3 2682.3 2675 2672.1 2690.9 2731.5
2815.1 2795.6 2765.8 2730.9 2699.7 2667.2 2646.5 2681.7 2732.8
2712.5 2734.2 2740.4 2723.4 2682 2611.4 2529.2 2620.8 2704
2521.7 2637.7 2697.1 2702.7 2656.2 2528.8 2196 2533.8 2672.5
2117.6 2526.1 2659.7 2694.2 2673.1 2607.4 2522.7 2609.7 2689.3
2452.1 2583.5 2665.7 2699.8 2696.1 2666.2 2635.7 2658.1 2701.5
2568 2617.3 2668.7 2701.3 2706.9 2688 2658.4 2646.6 2678.1

2573.8 2588.8 2642.3 2687.1 2701.3 2678.2 2618 2538.7 2605.3
2496.4 2449 2565.5 2653.6 2686.5 2656.2 2533.9 2193 2501.5
2369.5 2064.6 2455.9 2623.6 2684.9 2674.2 2603.3 2502.7 2579.9

20 Year

Figure D.4 Pressure distribution of layer 4. (Without well stimulation - Continued)



222

3974.6 3972.8 3969.2 3963.2 3957.1 3957.2 3952.3 3935.9 3916 3934.4 3954.3
3973.6 3969.9 3961.6 3945.2 3925.7 3935.3 3930.2 3888.4 3809.9 3886.5 3937.1
3972.1 3965.3 3946.8 3900.5 3821.8 3887.4 3899.4 3808.7 3453.8 3807.9 3917.4
3971.1 3961.5 3930.4 3825.4 3473.4 3815.9 3900.3 3883.5 3813.1 3890 3938.2
3972.2 3965.5 3947.2 3901.4 3824.2 3895.5 3931.1 3932.2 3921.1 3939.9 3957.3
3973.8 3970.3 3962.5 3946.6 3928.1 3940.6 3948.1 3947 3949.3 3958.1 3966.1
3974.9 3973.3 3970.2 3964.4 3957.2 3952.6 3940.9 3925.2 3941.6 3957.4 3967
3975.5 3974.7 3973.1 3969.7 3962.3 3944.5 3900.1 3824.4 3899.2 3943.8 3963
3975.8 3975.3 3974.2 3971 3961.4 3930.2 3826.1 3475.9 3824.1 3927 3959
3975.9 3975.6 3974.8 3972.6 3966 3947.6 3902.3 3826.1 3900.7 3944.9 3963.8
3976 3975.7 3975.3 3974.1 3970.8 3963 3947.7 3930.7 3946.8 3961.5 3969.5
3976 3975.9 3975.6 3975.1 3973.7 3970.9 3966.3 3962.4 3965.9 3970.2 3973.2
3976 3975.9 3975.8 3975.6 3975.1 3974.2 3972.9 3972 3972.7 3973.9 3974.9

3976.1 3976 3975.9 3975.8 3975.7 3975.4 3975 3974.8 3975 3975.3 3975.6
3976.1 3976 3976 3975.9 3975.9 3975.8 3975.7 3975.6 3975.7 3975.8 3975.9
3976.1 3976.1 3976.1 3976 3976 3976 3976 3976 3976 3976 3976

1 Year

3966.4 3958.4 3946.5 3929.3 3913.1 3906.6 3892.5 3862 3832.7 3860.9 3902.5
3962.5 3949.4 3927.4 3892.4 3857.1 3861 3846.4 3784.1 3688.7 3785.1 3869.9
3957.5 3938 3899.2 3823.5 3719.5 3786.4 3795.4 3682.3 3297.4 3688.7 3840.6
3954.6 3930.6 3875.2 3732.6 3342.7 3702.1 3797.8 3774.3 3694.6 3793.4 3873.1
3956.2 3937.5 3900.1 3826.4 3726.3 3804 3848.8 3850.7 3840.3 3873 3910.4
3957.6 3945.7 3927 3895.6 3863.7 3874.5 3882.5 3881.1 3888.3 3908.8 3931.5
3951.6 3942.8 3938.2 3927.3 3911.7 3898.1 3875.8 3853.6 3878.7 3910.1 3935.4
3927.5 3910.5 3926.9 3933.1 3921.6 3888.4 3820.6 3727.9 3818.8 3887.9 3928.3
3867.9 3795.6 3882.6 3922.7 3919.3 3871 3734.4 3353.1 3729.4 3864.7 3921.9
3774.4 3418.1 3805.2 3910.3 3925.9 3897.9 3828.8 3733.7 3822.6 3890.9 3930.6
3866.4 3794.3 3883.4 3930 3940.4 3927.4 3897.5 3867.5 3886.5 3916.5 3940.7
3922.2 3903.5 3922.6 3942.2 3949.8 3944.5 3928 3905.9 3894.9 3918.1 3941.2
3936.8 3917.5 3908.8 3931.8 3947.6 3947.8 3929.5 3883.6 3808.3 3880.3 3927.8
3924.4 3872.7 3800.5 3884.2 3932 3942.7 3917 3812.7 3449.8 3802.4 3909.7
3903.7 3782.9 3418.5 3797.8 3912.9 3942.4 3932.6 3885.9 3804.4 3878.2 3930.3
3922.6 3871.4 3785.5 3876.2 3931.8 3952 3950.6 3934.2 3914.6 3932.8 3949.8

2 Year

3902.1 3871.8 3836.1 3790.9 3747.5 3718 3684.4 3639.4 3606.2 3649.1 3723
3888.1 3847 3795.5 3726.3 3659.2 3639.2 3604.5 3525.4 3423.5 3544.4 3671.8
3871.6 3821.3 3748.6 3632.9 3491.1 3537.9 3530.6 3400 2989 3431.2 3631.8
3857.8 3803.1 3713 3526.9 3082.8 3443.4 3532.6 3502.7 3424.5 3552 3673.3
3847.4 3802 3735.8 3628.3 3496.8 3562.1 3601 3602 3600.5 3656.8 3729.5
3829.2 3797 3759.9 3707.4 3655.7 3653.3 3653.9 3652.3 3670.5 3713.4 3767.8
3786.5 3763.8 3755.3 3739.7 3715.1 3689.9 3657 3632.1 3669.5 3724.4 3781.1
3701.9 3674.3 3707.8 3731.3 3724.6 3683.2 3601.3 3500 3606.5 3702.1 3775.7
3564.8 3474.9 3611.1 3697.5 3715.9 3665.4 3511.6 3103.6 3510.6 3675.7 3767.3
3412 3002.7 3490.9 3668.5 3720.1 3697.5 3616.5 3508.8 3608.4 3700.1 3772

3537.3 3447.7 3591.9 3695.6 3739.8 3734.3 3693.6 3649.6 3668.5 3716.2 3771.3
3638.8 3606.9 3653.2 3713 3750 3751.7 3720.9 3674.9 3650.4 3689.8 3748.7
3671.8 3626.4 3625 3684.3 3733.9 3744 3705.6 3618.4 3507.8 3605.6 3703.9
3649.8 3545.7 3456.8 3592.1 3692.3 3723.4 3676 3513.1 3074.5 3488.2 3667.1
3619.9 3419.8 2994.3 3467.1 3657.9 3722.2 3702.6 3614.5 3494.3 3595.8 3709.9
3662.3 3564.8 3446.2 3586.9 3702.8 3757.7 3758.1 3721.9 3686.6 3722.2 3767.4

5 Year

Figure D.5 Pressure distribution of layer 5.  (Without well stimulation)
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3711 3656.6 3598 3527.4 3459.5 3410.2 3363.2 3311.9 3280.1 3330.4 3419.7
3682.3 3614.1 3537.3 3440.4 3347 3308.2 3262.2 3179.7 3082.8 3212.8 3358.4
3646.8 3569.2 3470.3 3324 3151.6 3184.9 3170.6 3040.3 2642.3 3090.8 3309.5
3611.4 3531.1 3415.1 3195.6 2702.5 3071.2 3160.4 3133.2 3064.8 3205.2 3346.5
3577.4 3509.8 3421.9 3288.7 3131.9 3189.1 3225.3 3229.3 3237.6 3308.9 3402.4
3533.1 3483.5 3430 3359.6 3291.7 3280.3 3277.6 3279.1 3308.1 3367 3442.4
3462.5 3427.4 3407.8 3381.1 3346.6 3314.6 3278.4 3256.1 3306 3378.4 3456.8
3350 3315.3 3342 3359.9 3348.3 3302.3 3216 3113.9 3237.8 3353.8 3450.1

3188.8 3099 3229 3313.3 3330.8 3277.7 3117.2 2688.9 3133.5 3322.8 3437.9
3018.2 2626.1 3097.2 3273.4 3327.5 3306.2 3224.2 3116.8 3232.9 3343.9 3437.3
3124.8 3038.7 3182.6 3290.7 3341.1 3340.2 3302.2 3262.2 3292.1 3355 3429.4
3217.2 3185.2 3234.8 3301.6 3346.6 3354.8 3328.1 3286.2 3269.5 3321.7 3398.9
3250 3202 3204.4 3270.5 3328.3 3345.3 3311.1 3226.9 3122.2 3231.8 3348.7

3234.4 3126.6 3043.2 3181.9 3288.7 3326.6 3283.5 3123 2685.9 3114.3 3313.2
3216.2 3013.6 2606.2 3067.8 3261.9 3332.9 3318.7 3234.5 3119.7 3232.3 3366.6
3271 3171.8 3057.1 3199.3 3322 3385.4 3393.4 3363.7 3336.2 3382.9 3439.2
10 Year

3466.1 3403.3 3338.2 3261.8 3188.7 3134.5 3085.8 3037 3008.5 3055.1 3139.2
3429.8 3353.1 3271.3 3171.3 3075.7 3031.4 2984.4 2908.7 2823.5 2942.8 3078.4
3383.6 3299.2 3198 3054.3 2888.6 2908.5 2890.6 2773.5 2421.1 2825.5 3027
3336 3250.4 3134.7 2926.3 2475.2 2794.8 2870 2845.7 2788.1 2918.9 3051.9

3289.1 3216.2 3126.6 2996.1 2845.7 2889.2 2918.6 2923.1 2934.4 3003.8 3094.5
3233.6 3178.5 3120.7 3047.6 2978.3 2962.2 2957.7 2960.5 2990.6 3049 3124.1
3156.4 3115.8 3089.5 3056.7 3018.6 2985.6 2952.3 2934.7 2983.5 3054.1 3131.9
3043.6 3005.3 3021.3 3029.3 3013 2968.8 2892.3 2805.2 2919.3 3028.3 3121.9
2889.3 2804.4 2912.8 2981 2991.6 2942.4 2801.4 2429.6 2824.5 2998 3108
2728.6 2379.6 2789 2939.9 2984.3 2964.2 2893 2802.1 2909.9 3014.5 3105.3
2813.3 2734.9 2858.3 2951.1 2993.7 2992.7 2961 2929.7 2961.6 3023.8 3097.7
2890.3 2859.6 2901.8 2959.2 2998.3 3006.2 2985.2 2952.5 2943.5 2996 3072
2918.3 2874 2875.3 2933 2984.2 3000.7 2973.6 2903.9 2817 2920.1 3031
2906.9 2810.1 2736.8 2858.5 2953.4 2988.8 2954.3 2817.5 2438.3 2821.7 3004.8
2895.4 2715.8 2358.2 2763.4 2935.2 3000 2991.3 2922.1 2826.8 2932 3058.1
2948.1 2860.3 2759.9 2885.8 2995.3 3053.8 3065.2 3044.6 3026.8 3073.8 3128.2

15 Year

3211 3149.5 3086.4 3012.4 2941.2 2887.4 2839.6 2792.7 2765.3 2806.1 2881.6
3173.2 3098.7 3020.3 2925.2 2834.2 2789.7 2744 2673.8 2596 2702.2 2823.6
3124.3 3043.1 2947.3 2813.4 2660.2 2673.6 2654.1 2546.8 2229.2 2591.9 2772.5
3072.7 2990.8 2882.2 2690.9 2281 2564.2 2628.8 2605.1 2552.5 2669.7 2788.9
3021.4 2951 2865.9 2744.6 2605.7 2641.4 2665.5 2668.1 2677.7 2739.8 2821.4
2962.4 2908.1 2851.8 2782 2716.6 2699.7 2694.3 2696.1 2722.6 2774.9 2842.8
2884.4 2843.8 2816 2782.6 2745.7 2714.7 2684.5 2668.9 2712.4 2775.4 2845.6
2776.4 2738.8 2748.8 2752.2 2735.2 2695.1 2627.3 2550.8 2652.5 2749.4 2833.4
2633.4 2555 2647.6 2704.7 2711.9 2667.7 2543.3 2214.9 2565.9 2720.2 2818.6
2484.3 2172.4 2533 2664.2 2701.8 2683.7 2621.5 2542.4 2639.3 2733 2814.6
2554.3 2482.7 2590.6 2671 2707.6 2706.7 2679.8 2653.8 2683.9 2740.4 2807.2
2619.2 2590.8 2626.9 2676.6 2710.4 2717.8 2700.7 2673.8 2668 2716.3 2785
2642.3 2602.4 2602.8 2653.3 2698.3 2713.5 2691.2 2631.9 2557.4 2650.8 2750.3
2632 2546 2480.8 2588.4 2672.4 2704.5 2675.9 2557.3 2223.7 2565.9 2729.8

2622.5 2463.3 2147.4 2505.9 2658 2716.1 2710.4 2652.1 2570.5 2665.8 2779.2
2669.8 2592.6 2504.3 2616 2713 2765.6 2777.7 2762.3 2749.5 2793.6 2843.3

20 Year

Figure D.5 Pressure distribution of layer 5.  (Without well stimulation – Continued)
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3986.6 3986 3984.8 3983 3981.2 3980.5 3978.5 3973.9 3969.8 3974.3 3979.1
3986 3984.5 3981.4 3976.1 3970.8 3971 3966.9 3953.1 3936.3 3953.9 3969.2
3985 3981.8 3973.9 3957.6 3938.4 3948.1 3943.9 3904.4 3829.2 3907.9 3952.1

3983.6 3977.4 3959.2 3912.6 3833.7 3899.4 3912.1 3823.1 3470.9 3831.3 3933.3
3982.6 3973.8 3942.9 3837.3 3484.7 3827.5 3912.3 3896.7 3828.5 3908.8 3952.6
3983.6 3977.5 3959.4 3913.2 3835.6 3906.9 3942.7 3944.4 3934.4 3954.7 3970.1
3985 3982 3974.2 3958.1 3939.4 3951.8 3959.4 3958.6 3961.6 3971 3978.1

3986.1 3984.7 3981.5 3975.6 3968.4 3963.8 3952.2 3936.8 3953.8 3970.3 3978.8
3986.6 3985.9 3984.4 3980.9 3973.4 3955.7 3911.4 3836.1 3911.9 3957.5 3975.1
3986.8 3986.4 3985.3 3982.1 3972.5 3941.4 3837.4 3487.4 3837.2 3941.5 3971.4
3987 3986.7 3985.9 3983.7 3977.1 3958.8 3913.6 3837.8 3913.3 3958.5 3975.9
3987 3986.9 3986.4 3985.2 3981.9 3974.2 3959.1 3942.3 3958.9 3973.9 3981.2

3987.1 3987 3986.7 3986.2 3984.9 3982.2 3977.7 3974 3977.6 3982 3984.5
3987.1 3987 3986.9 3986.7 3986.2 3985.4 3984.1 3983.3 3984.1 3985.3 3986.1
3987.1 3987.1 3987 3986.9 3986.8 3986.5 3986.2 3986 3986.2 3986.5 3986.8
3987.1 3987.1 3987.1 3987 3987 3986.9 3986.8 3986.8 3986.8 3986.9 3987
3987.2 3987.1 3987.1 3987.1 3987.1 3987.1 3987.1 3987 3987.1 3987.1 3987.1
3987.2 3987.2 3987.2 3987.2 3987.2 3987.2 3987.2 3987.2 3987.2 3987.2 3987.2

1 Year

3982.3 3979.2 3973.9 3966.8 3960 3955.2 3948.1 3937.5 3930.5 3939.8 3951.7
3979 3973 3962.4 3947.3 3933.1 3927.6 3916.1 3890.9 3867.1 3894.8 3925.5
3975 3964.3 3943.4 3908.9 3874.2 3879 3866.6 3809.1 3720.3 3821.2 3891.9

3970.3 3953.6 3915.3 3838.8 3734.3 3801.6 3812.4 3703 3322.9 3725.9 3863.6
3967.6 3946.4 3891.2 3747.1 3355.5 3715.5 3812.5 3791.8 3717.1 3822.9 3893.3
3968.9 3952.5 3915.1 3840.1 3738.9 3816.6 3862 3865.7 3858.5 3895 3927.2
3970 3959.6 3940.6 3908.3 3875.8 3886.5 3895 3894.8 3904.1 3926.9 3946.3

3964.1 3956.3 3950.8 3939.3 3923.4 3909.8 3888 3867 3894.1 3927.8 3949.9
3941 3925.3 3939 3944.4 3932.9 3900 3832.7 3741.4 3835.1 3907.3 3943.4

3884.2 3815.2 3894.8 3933.5 3930.3 3882.4 3746.4 3366.2 3746.4 3885.5 3937.5
3793.7 3444.2 3817.9 3920.8 3936.8 3909.3 3840.9 3747.1 3838.6 3909.8 3945.4
3882.8 3813.9 3895.5 3940.8 3951.5 3939 3909.6 3880.5 3901 3933.1 3954.6
3936 3918.7 3934.6 3953.4 3961.1 3956.1 3939.9 3918.1 3907.9 3933.5 3954.7

3950.3 3933 3921.9 3943.8 3959.2 3959.3 3941 3894.9 3820.3 3896.9 3941.7
3939.2 3893.5 3819.3 3899.5 3945.1 3954.9 3929.3 3825.7 3464.3 3822.7 3924.5
3920.6 3814 3450.1 3820.2 3928.7 3955.9 3946.6 3902.5 3825 3900 3944.8
3940.5 3894.6 3815.5 3897.5 3947.3 3965.3 3964.2 3949.7 3932.2 3949.2 3964.3
3960.5 3943 3923.1 3944.3 3964.2 3973.7 3974.6 3970.1 3965.8 3970.5 3975.7

2 Year

3937.1 3922.4 3900.1 3873.4 3847.1 3825 3803.7 3783.5 3775.4 3794 3818.9
3921.6 3898.6 3865.7 3824.6 3785.4 3759 3730.1 3692.5 3666.9 3709.5 3762.8
3906.3 3874.1 3824.3 3755.8 3689.6 3671.3 3640.8 3568.9 3476.2 3604.5 3707.1
3890.2 3848.7 3776.3 3658.3 3514.9 3562.8 3558.7 3433.7 3028.8 3489.8 3667.4
3876.5 3830 3739.2 3549 3100.9 3462.9 3554.8 3530 3460.5 3600.3 3704.8
3865.6 3826.7 3759.1 3647.8 3513.5 3578.8 3619.6 3624.8 3630.2 3694.7 3756.1
3846.6 3818.7 3779.6 3724.2 3670.6 3668.2 3670.3 3672.2 3696.2 3745.6 3791.3
3804.1 3783.5 3771.5 3753.6 3728.2 3703.5 3672.3 3650.8 3694.1 3755.4 3803.8
3721.6 3694.6 3721.1 3742.5 3736 3695.8 3615.8 3518.1 3631.7 3734.8 3798.9
3589.2 3500.5 3622.5 3706.3 3725.8 3677 3525.3 3120.2 3536 3709.7 3791
3441.1 3035 3501.5 3676 3729.3 3708.8 3630.1 3526 3632.3 3731.7 3794.8
3562.6 3474.2 3603.2 3704.1 3749.6 3745.8 3707 3665.8 3689.8 3744.7 3793
3660.8 3629.9 3666.8 3724 3761.2 3763.9 3734.1 3689.8 3669.4 3717.4 3770.5
3694.6 3653.8 3643.6 3698.8 3747.3 3757.3 3719.2 3632.9 3526.6 3637.2 3727.8
3677 3586.8 3488.5 3615.9 3711.4 3740.9 3694.1 3533.8 3100.1 3529 3693.8

3652.7 3480.6 3045.9 3505.5 3685.4 3745.8 3728.3 3647.1 3536.5 3644.5 3737.5
3701.1 3610.7 3498.9 3625.8 3730.8 3781.5 3783.2 3751.9 3721.9 3756.5 3798.1
3765.8 3719.2 3681.7 3727.4 3785.1 3821.2 3829.8 3820.4 3813.2 3829 3850

5 Year

Figure D.6 Pressure distribution of layer 6. (Without well stimulation)
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3772.9 3742.6 3699.1 3648.9 3599.9 3558.4 3523.1 3495.5 3486.5 3509.5 3540.6
3739.7 3697.5 3641.6 3575.2 3511.7 3465.7 3423.4 3379.5 3355 3404.5 3468.2
3707.5 3654 3578.6 3481.4 3388.4 3351.1 3308.9 3233.6 3146.3 3284.4 3400.2
3671.7 3608.4 3508.9 3358.6 3183.3 3216.9 3205.7 3081.5 2689.1 3159.5 3351
3635.9 3568.4 3450.5 3224.6 2724.8 3095.6 3187.6 3166.5 3108.1 3263.2 3383.7
3600.5 3543.2 3452.7 3313.6 3152.4 3209.1 3247.8 3257.2 3274.5 3356.5 3434.6
3554.6 3512 3455.2 3380.2 3309.5 3297.8 3297.3 3303.7 3340.7 3408.5 3471.4
3483.1 3452 3427.8 3397.5 3361.5 3329.9 3296.2 3278.9 3337.1 3418.6 3484.8
3371.8 3338.6 3357.4 3372.2 3360.5 3315.8 3232.4 3135.6 3269.2 3395.6 3478.7
3214.2 3125.8 3241 3322.2 3340.7 3289.8 3132.1 2707.8 3164.7 3365.7 3466.9
3048 2657.7 3107.6 3280.4 3336.3 3317.8 3239 3136.7 3262.3 3383.8 3465.2
3151 3065.2 3193.5 3298.7 3350.6 3352 3316.9 3281.2 3318.5 3391.2 3455.9

3240.8 3209.3 3248.9 3312.7 3358.1 3367.6 3342.8 3303.9 3293.5 3356.7 3425.4
3275.1 3232 3224.6 3286.3 3343 3360.3 3327.1 3245 3146.2 3271 3377.4
3264.8 3171.9 3077.9 3208.3 3310.9 3347.6 3305.8 3148.8 2717.1 3164 3345.1
3253.7 3080.5 2661.4 3111.1 3294.9 3362.8 3351.5 3275.1 3171.4 3292.2 3400.3
3317.7 3224.3 3115.6 3243.9 3355.9 3415.5 3425.2 3401.1 3379.7 3425.9 3478.5
3401.3 3350.3 3312.3 3361.8 3427.7 3473.6 3491.7 3491.2 3493.6 3520.3 3551.1

10 Year

3540.3 3503.9 3452.4 3393.9 3336.8 3288.5 3248.6 3218.6 3208.3 3228.8 3257.9
3498.4 3449.6 3386.5 3313.3 3243.7 3192.1 3147 3104.1 3081.4 3126.8 3186.1
3457.3 3397.3 3316.3 3215 3119.3 3075.7 3031.8 2962.2 2885.1 3011.5 3118.3
3410.4 3341.8 3239.3 3091.2 2922.1 2941.9 2926.4 2814.3 2466.5 2891 3066.5
3362 3290.4 3172.3 2957.2 2498.8 2819.9 2897.6 2878.7 2830.4 2974.7 3087.5

3313.4 3251.9 3159.1 3022.3 2867 2909.9 2941.3 2950.8 2970.7 3050.1 3125.7
3256 3208.9 3147.6 3069.2 2996.6 2979.9 2977.4 2984.9 3022.8 3090.1 3152.5

3177.3 3141.9 3110.9 3073.9 3033.9 3001 2970 2957.4 3014.5 3094 3159.5
3065 3029.4 3037.9 3042.5 3025.5 2982.4 2908.6 2826.8 2950.6 3069.6 3150.1

2913.7 2830.8 2925.9 2990.7 3001.9 2954.5 2816.3 2448.3 2855.5 3040.2 3136.5
2756 2409.2 2800 2947.6 2993.4 2975.7 2907.7 2822 2939.1 3053.9 3132.7

2837.6 2759.7 2869.6 2959.5 3003.3 3004.4 2975.6 2948.7 2988.2 3059.8 3123.8
2912.1 2882.5 2915.6 2970.4 3009.8 3019.1 3000.1 2970.6 2967.9 3030.8 3097.9
2941.4 2902.1 2894.7 2948.5 2998.8 3015.8 2989.9 2922.5 2841.6 2958.8 3058.7
2934.8 2851.9 2769 2883.9 2975.1 3009.6 2976.6 2843.3 2469.1 2869.8 3035.4
2929.9 2776.8 2409 2804.2 2967.1 3029.4 3023.6 2961.8 2876.8 2989.6 3090.5
2991.6 2909.1 2813.9 2927.6 3027.8 3083.2 3096.3 3081 3068.6 3115.3 3166.5
3070.5 3025.4 2992.4 3037.1 3097.4 3141.4 3162.3 3167.9 3176.5 3206.1 3237.8

15 Year

3287.1 3250.2 3198.8 3140.7 3083.6 3034.8 2994.1 2963.5 2951.4 2967.9 2993.2
3243.3 3195.1 3133.5 3062.4 2994.2 2942.4 2897.5 2855.7 2833.1 2872.4 2925.2
3200.1 3141.8 3064 2967.6 2876 2831.8 2788.4 2723.6 2652.8 2764.7 2860.3
3150.1 3084.3 2987.4 2848.9 2692.2 2705.2 2687.8 2584.9 2271.1 2651.6 2808.6
3097.7 3029.4 2918.5 2720.4 2303.3 2588 2654.6 2635.7 2591.4 2720.4 2821.5
3044.8 2985.6 2897.3 2769.4 2626 2660.8 2686.6 2693.6 2710.8 2781.8 2850
2983.9 2937.8 2877.9 2802.8 2733.9 2716.2 2712.4 2718.4 2751.8 2812.3 2868.9
2904.5 2869.2 2836.9 2799.2 2760 2729 2700.8 2689.6 2740.5 2811.7 2871
2796.6 2761.8 2765.1 2765 2746.9 2707.7 2642.3 2570.6 2680.9 2786.9 2859.3
2655.9 2579.8 2660.5 2714.2 2721.7 2679 2557.1 2232.2 2594.2 2758.3 2844.7
2509.6 2199.8 2543.9 2671.8 2710.5 2694.4 2635.1 2560.7 2666 2768.7 2839.7
2576.4 2505.9 2601.5 2679.1 2716.6 2717.5 2693.3 2671.3 2708.2 2773 2831.1
2638.9 2611.8 2639.9 2687.1 2721.1 2729.6 2714.4 2690.5 2690.5 2747.8 2808.8
2663.1 2627.9 2620.7 2667.6 2711.8 2727.3 2706.3 2649.2 2580.1 2686.1 2775.8
2657 2583.6 2510.2 2611.7 2692.2 2723.6 2696.4 2581.1 2252.1 2609.8 2757.7

2653.3 2518.2 2193.2 2542.9 2687.1 2742.8 2739.9 2688.4 2616.2 2718.2 2809
2708.5 2636.3 2552.7 2653.6 2742.5 2792.5 2806.3 2795.7 2787.8 2831.7 2878.7
2778.6 2739.5 2711.2 2751 2805.3 2845.9 2866.9 2874.9 2885.7 2914.8 2944.8

20 Year
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3998.1 3997.8 3997.2 3996.1 3994.5 3992.9 3992.2 3990.4 3986.3 3982.7 3986.9 3991.6 3995
3997.9 3997.3 3996.1 3993.3 3988.5 3983.6 3983.9 3980.6 3968.5 3953.5 3970.6 3984.5 3992.4
3997.6 3996.5 3993.6 3986.1 3969.6 3950.4 3960.3 3956.6 3918.5 3845.7 3928 3970.3 3987.8
3997.3 3995.3 3989.6 3972.1 3924.6 3845.4 3911.2 3924.2 3836.4 3486.5 3855.1 3954.5 3984
3997.1 3994.5 3986.3 3956.5 3849.4 3496.1 3839 3924 3909.3 3843 3927.7 3970.4 3987.8
3997.3 3995.3 3989.6 3972.2 3924.9 3847 3918.2 3954.1 3956.3 3947.2 3969.4 3984.5 3992.3
3997.7 3996.5 3993.6 3986.1 3969.5 3950.6 3963 3970.7 3970.1 3973.6 3984 3990.9 3994.9
3997.9 3997.3 3996 3993 3986.8 3979.5 3974.9 3963.4 3948.3 3965.7 3983.1 3991.5 3995.4
3998.1 3997.8 3997.1 3995.6 3992 3984.5 3966.8 3922.7 3847.7 3924.1 3971.3 3988.5 3994.7
3998.2 3998 3997.6 3996.5 3993.2 3983.6 3952.5 3848.7 3498.8 3849.8 3956.3 3985.4 3994.1
3998.2 3998.1 3997.8 3997.1 3994.8 3988.2 3969.9 3924.9 3849.4 3925.6 3972.2 3989.1 3995
3998.2 3998.1 3998 3997.5 3996.3 3993.1 3985.4 3970.4 3953.8 3970.7 3986.4 3993.4 3996.4
3998.3 3998.2 3998.1 3997.8 3997.3 3996.1 3993.5 3989.3 3985.8 3989.3 3993.6 3996.1 3997.4
3998.3 3998.2 3998.1 3998 3997.8 3997.4 3996.6 3995.4 3994.6 3995.4 3996.6 3997.4 3997.9
3998.3 3998.2 3998.1 3998.1 3998 3997.9 3997.6 3997.3 3997.2 3997.3 3997.6 3997.9 3998.1
3998.3 3998.2 3998.2 3998.1 3998.1 3998.1 3998 3997.9 3997.9 3997.9 3998 3998.1 3998.2
3998.3 3998.2 3998.2 3998.2 3998.2 3998.2 3998.1 3998.1 3998.1 3998.1 3998.2 3998.2 3998.3
3998.3 3998.3 3998.2 3998.2 3998.2 3998.2 3998.2 3998.2 3998.2 3998.2 3998.2 3998.2 3998.3

1 Year

3996 3994.1 3991.1 3986.2 3979.7 3973.6 3969.2 3962.9 3953.4 3947.3 3956.1 3968.2 3979.4
3995 3991.8 3986.5 3977.1 3963.4 3950.7 3946.2 3936.5 3914.9 3894.8 3921.9 3949.9 3971.4

3993.5 3988.4 3978.6 3958.8 3923.9 3889.4 3894.8 3884 3829.7 3745.7 3853.7 3921.6 3959.6
3991.9 3984.5 3968.8 3931.9 3853.2 3747.9 3815.5 3827.4 3720.6 3344.9 3762.6 3897.4 3951.9
3990.8 3982.2 3962.1 3908.7 3761.1 3367.8 3728.1 3826 3807.4 3737.1 3852 3921.5 3959.3
3990.6 3983.1 3967.4 3931 3853.4 3751 3828.6 3874.6 3879.7 3875.2 3916.7 3948.9 3970.6
3989.8 3983.6 3973.4 3954.6 3920.8 3887.6 3898.2 3907.1 3907.8 3918.9 3944.9 3964.4 3978.4
3985.6 3978 3969.5 3963.5 3951.1 3934.9 3921.4 3899.9 3879.7 3908.6 3945.4 3967.4 3980.9
3974.3 3957.3 3939.1 3951 3955.8 3944.2 3911.4 3844.5 3754.1 3850.1 3926.6 3962.2 3979.9
3953.3 3906.6 3831.2 3906.4 3944.6 3941.4 3893.8 3758.1 3378.5 3761.9 3906.3 3957.4 3979
3931.8 3824.5 3462 3829.2 3931.7 3947.8 3920.7 3852.7 3759.8 3853.5 3928.7 3963.9 3981.1
3952.4 3905.3 3829.9 3907 3951.8 3962.7 3950.5 3921.6 3893.1 3914.8 3949.5 3971 3983.6
3971.7 3952.9 3932.9 3946.6 3965 3972.8 3968.1 3952.5 3931.2 3921.3 3948.5 3970.4 3983.4
3979.4 3965.9 3947.4 3934.9 3956 3971 3971.1 3952.9 3907.1 3833.2 3912.1 3958.6 3979.6
3978.3 3956.7 3910.6 3835.2 3913.6 3957.8 3967 3941.4 3838.2 3477.7 3839 3943 3976.1
3975.4 3941 3835.1 3470.2 3837.5 3942.8 3968.7 3959.5 3916.5 3840.7 3916.6 3961.6 3981.6
3980.8 3959.3 3913.2 3835.8 3914.5 3961.3 3978 3976.8 3963.2 3946.7 3963.6 3979.1 3988.4
3986.5 3975.4 3957.3 3938 3958 3976.8 3985.6 3986.4 3982.2 3978.2 3982.8 3988.3 3992.5

2 Year

3965.3 3953.3 3938 3916.9 3891.9 3867.3 3846.6 3826.8 3808.5 3801.4 3819.3 3846 3876.4
3959.4 3942.6 3921.1 3891 3853.3 3817.4 3793.7 3768.4 3736.1 3715.2 3757.2 3807 3855.8
3950.6 3929 3898.6 3850.9 3780.8 3715 3698.2 3670.5 3603.8 3518.2 3658.4 3758.1 3829.8
3940.5 3914.3 3874.4 3803.6 3680.6 3535.3 3583.8 3582 3461.1 3062.2 3546.6 3722.8 3814.4
3929.6 3901.2 3855.9 3766.4 3569.2 3117 3480 3573.9 3553.1 3491.5 3647.6 3752.8 3825.2
3916.4 3889.5 3850.7 3783.4 3665.9 3528.7 3594 3636.2 3644.6 3656.3 3732.1 3795 3846.9
3894.8 3869.6 3840.2 3799.8 3740.1 3684.6 3682 3685.4 3690 3719.3 3777.4 3824.6 3865.6
3856.8 3827.7 3803.1 3788.1 3767.3 3740.9 3716.4 3686.5 3667.7 3716.2 3786.2 3835.8 3875.3
3797.2 3750 3714 3734.5 3754.1 3747.5 3707.9 3629.3 3534.4 3654.2 3767.4 3832.4 3876.7
3722.4 3628.2 3521.9 3633.1 3716.1 3736.3 3688.6 3538.3 3135.3 3558.7 3743.7 3825.7 3874.6
3666.5 3492.5 3057.7 3510.5 3685 3739.4 3720.2 3643.1 3541.7 3653.8 3763.1 3827.7 3872.4
3701.3 3603.4 3496.2 3613.9 3714.1 3760.4 3757.7 3720.2 3681.2 3709.7 3772.7 3823.9 3865.5
3751.6 3693.8 3651.8 3681.4 3736.8 3773.8 3777.1 3748.3 3705.3 3688.4 3743.7 3801.9 3849.9
3781.1 3727.8 3679.3 3662.3 3714.4 3761.6 3771.4 3733.6 3648.5 3545.8 3665.2 3763.1 3829.4
3788.5 3716.5 3620.1 3514.5 3637.2 3729.7 3757.8 3711.2 3552.3 3121.3 3560.8 3733.3 3819.6
3793.5 3699.4 3522.8 3079.4 3534.6 3708.9 3766.9 3750.1 3672 3566.4 3679.3 3774.9 3840.2
3819.2 3746.2 3649 3536.4 3656.7 3755.6 3803.3 3805.3 3776.6 3749.6 3785.6 3831.2 3873.1
3847.4 3798.3 3746.1 3708.2 3751 3805.5 3839.7 3848.1 3839.6 3833.4 3849.6 3873.7 3899.5

5 Year
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3824.3 3796 3763.1 3720.8 3672.6 3625.6 3585.7 3552 3525.9 3517.6 3539.6 3573.6 3614.8
3808.2 3772.2 3731 3677.9 3615.1 3555.3 3512.1 3473.5 3434.8 3414.5 3463 3522.6 3585.4
3783.6 3741.6 3689.7 3616.2 3515.5 3422.3 3386.3 3347 3276.8 3197.1 3348.7 3461.4 3548.8
3753.6 3706.8 3644.8 3546.3 3388.3 3209.3 3243.4 3234.4 3114.6 2728.2 3225.8 3416.7 3525
3719.2 3670.8 3604 3486.6 3250.4 2743.7 3116.1 3210.3 3194 3145.2 3319.9 3441.9 3531.7
3678.6 3633.6 3575.5 3484.2 3336.2 3170.4 3226.6 3267.2 3280.9 3306.6 3403.1 3483.5 3553.1
3626 3585.2 3540 3481 3399.3 3325.5 3313.4 3314.6 3325 3369.4 3449.4 3514.6 3573.5

3554.3 3512.7 3476.4 3448.1 3413.1 3375.5 3344 3312.1 3298.9 3364.7 3458.4 3526.7 3584.4
3461.1 3404.6 3361.1 3372.9 3384.7 3372.5 3328.6 3247.1 3154.6 3297 3437.2 3522 3584.9
3356 3256.1 3148.7 3252.4 3332 3351.2 3301.5 3145.8 2724.6 3192.1 3408.6 3511.3 3578.9

3276.9 3101.6 2680.7 3116.5 3288.8 3346 3329.2 3252.7 3154.4 3288.5 3423.6 3507.4 3570.1
3296.8 3194.2 3088.3 3204 3308.2 3361 3364 3330.9 3298.7 3342.8 3426.8 3495.7 3554.6
3342.7 3277.4 3233.1 3264.1 3325.6 3370.9 3381.5 3358.3 3322 3316.9 3390 3465.4 3530.6
3376.5 3313.2 3260.6 3245.3 3303.2 3358.8 3376.2 3343.9 3263.8 3170 3306.1 3421.5 3505.4
3394.6 3310.8 3209.6 3107.1 3232.5 3332.1 3368 3326.9 3171.8 2742.8 3203.1 3393.9 3498.5
3415.4 3308.5 3128.6 2698.3 3144.6 3323.2 3389.1 3379 3306.7 3208.6 3335.9 3447.5 3530.4
3459.7 3372.6 3269.5 3158.7 3280.4 3386.3 3443.1 3453.6 3432.7 3414.9 3463.2 3521.9 3580.4
3504 3441.8 3382.8 3343.7 3390 3452.6 3496.7 3514.7 3515.4 3519.1 3546.8 3582.6 3622.6

10 Year

3601.9 3566.2 3526 3475.5 3418.9 3363.5 3316.4 3277.7 3248.9 3239 3258.3 3290 3329.8
3579.5 3535.3 3486.9 3426.4 3356.3 3289.7 3240.1 3197.8 3158.9 3139.5 3183.3 3238.7 3298.8
3544.9 3495.3 3436.8 3357.1 3251.6 3154.8 3112 3070.3 3005 2934.7 3072.9 3176.8 3259.1
3502.6 3449.1 3381.3 3279.3 3122.6 2949.5 2969.2 2955.5 2847.1 2504.7 2954.1 3128.7 3230.2
3454.5 3400 3328.5 3210.1 2984.3 2518.8 2840.9 2920.6 2906 2866.5 3029 3143.2 3228.8
3399.8 3349.1 3286.4 3192.2 3045.8 2885.5 2927.6 2960.7 2974.2 3002.1 3095.5 3173.3 3241.5
3334 3288.6 3238.7 3174.8 3089 3012.8 2995.5 2994.5 3005.9 3051.2 3130.5 3195.3 3254.2

3252.3 3208 3167.6 3132.6 3090.1 3047.9 3015 2985.7 2977.1 3041.7 3133.4 3201.1 3259.3
3153.4 3097.6 3052.6 3054.5 3055.4 3037.5 2995 2923.1 2845.5 2978 3110.6 3193.1 3255.9
3045.7 2953.4 2853.6 2938.3 3000.9 3012.3 2966.1 2829.8 2464.9 2882.7 3082.3 3180.4 3247.3
2963.1 2805.3 2431.2 2809.7 2956.3 3003.1 2986.9 2921.2 2839.5 2965.1 3093.1 3174.6 3237
2970.6 2877.4 2781.5 2880.4 2969.1 3013.6 3016.2 2989.5 2966.1 3012.3 3095.2 3163.2 3222
3005.3 2945.8 2905 2930.4 2983 3022.3 3032.8 3015.5 2988.8 2991.5 3063.8 3137.2 3201.2
3033.7 2976.4 2928.8 2914.4 2964.9 3014.2 3031.5 3006.8 2941.6 2865.7 2993.3 3101.5 3181.9
3052.2 2976.9 2886.9 2796.5 2907.1 2995.9 3029.8 2997.8 2866.6 2495.1 2908.2 3082.3 3180.6
3075.9 2980.1 2821.2 2443.3 2836 2994.6 3055.2 3050.8 2993 2913.4 3032.1 3136.2 3215.2
3121.1 3042.4 2951.3 2854.1 2962.1 3057 3110.3 3124.3 3111.9 3102.9 3151.8 3209.1 3266.7
3165.6 3108.4 3055.9 3022 3063.9 3121.4 3163.9 3184.9 3191.7 3201.4 3232.2 3269.2 3310.2

15 Year

3350 3313 3272.1 3221.2 3164.7 3109.1 3061.2 3021.6 2991.8 2979.9 2995.2 3022.7 3058.3
3325.2 3280.2 3231.9 3172.4 3103.9 3038.3 2988.3 2945.6 2907.1 2887 2924.6 2973.8 3028.1
3286.9 3237.4 3180.2 3103.6 3002.8 2910 2866.2 2824.7 2763.2 2698.4 2820.8 2913.7 2988.3
3240.1 3187.7 3122.5 3025.9 2879.1 2718.3 2730.9 2714.9 2615.3 2306.1 2708.8 2865.2 2957.3
3187.3 3134.5 3066.1 2954.9 2746.2 2322.4 2607.8 2676 2660.9 2624.5 2769.6 2872.3 2950.3
3128.3 3079.1 3018.8 2929.1 2791.9 2643.4 2677.4 2704.4 2715 2739.4 2823.1 2893.6 2956.2
3059.6 3015.4 2966.7 2904.2 2821.7 2749 2730.6 2728.1 2737.5 2777.6 2849.2 2908.2 2962.5
2977.1 2934.1 2894.2 2858.1 2814.8 2773.2 2741.9 2715.1 2707.6 2765.2 2847.7 2909.3 2962.8
2879.6 2827.3 2784.2 2781.5 2777.4 2758.2 2719.3 2655.7 2587.7 2705.9 2824.2 2898.8 2956.4
2775.7 2692.5 2601.6 2672.9 2724.1 2731.4 2689.6 2569.5 2247.4 2619 2796.6 2885 2946.3
2695.5 2554.5 2220.4 2553.5 2680.3 2719.5 2704.7 2647.4 2576.7 2689.6 2804.4 2878.2 2935.7
2695.8 2612.6 2526.2 2612 2688.2 2726.1 2728.3 2705.9 2687.2 2730.1 2805.3 2867.4 2921.9
2722.1 2669.3 2632.3 2653.6 2698.6 2732.5 2742 2728.4 2707.2 2712.1 2778 2844.9 2904.1
2744.4 2694.3 2652 2638.7 2682.7 2725.8 2741.6 2721.7 2666.8 2602.4 2717.5 2814.9 2888.3
2760.1 2694.3 2615.2 2535.2 2632.9 2711.2 2742 2715.8 2602.7 2276 2644.9 2800.5 2889.6
2781.7 2697.8 2558.1 2224.4 2571.8 2712.1 2766.4 2764.8 2716.9 2649.7 2756.9 2851 2923.3
2822.8 2753.5 2674 2588.9 2684.8 2768.9 2817.3 2832.1 2824.2 2819.4 2865.3 2918.3 2971.6
2863.3 2812.7 2766.9 2737.8 2775.3 2827.2 2866.8 2887.9 2897 2908.9 2938.9 2973.8 3012

20 Year
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4009.1 4008.9 4008.4 4007.5 4006.2 4004.9 4004.4 4002.9 3999.7 3996.8 4000.2 4004.1 4006.4
4009 4008.5 4007.5 4005.2 4001.2 3997.1 3997.5 3994.8 3985 3972.7 3987.5 3998.6 4004.2

4008.7 4007.9 4005.4 3998.8 3981.2 3962 3971.9 3968.5 3931.2 3860.5 3951.7 3987.4 4000.2
4008.4 4006.9 4002.1 3986.7 3936.2 3856.4 3922.3 3935.6 3848.4 3501.1 3890.1 3974.9 3997
4008.3 4006.3 3999.3 3973.3 3861.1 3506.7 3849.9 3935.2 3920.9 3856.4 3951 3987.3 4000.2
4008.4 4006.9 4002.1 3986.8 3936.4 3857.8 3929.1 3965.1 3967.5 3959.4 3985.3 3998.2 4004
4008.7 4007.9 4005.4 3998.6 3980.7 3961.6 3974 3981.7 3981.3 3985.2 3997.3 4003.3 4006.2
4009 4008.5 4007.4 4004.6 3997.9 3990.4 3985.9 3974.4 3959.3 3977.2 3996.6 4003.8 4006.7

4009.1 4008.9 4008.3 4006.9 4003 3995.4 3977.8 3933.6 3858.6 3935.9 3986.8 4001.5 4006.2
4009.2 4009.1 4008.7 4007.7 4004.2 3994.5 3963.4 3859.5 3509.5 3861.8 3974.2 3999.1 4005.7
4009.2 4009.1 4008.9 4008.2 4005.8 3999.2 3980.9 3935.9 3860.4 3937.3 3987.7 4002 4006.5
4009.3 4009.2 4009 4008.6 4007.3 4004.1 3996.4 3981.5 3965.1 3982.2 3999.4 4005.4 4007.6
4009.3 4009.2 4009.1 4008.9 4008.4 4007.4 4005.1 4001.5 3998.5 4001.6 4005.5 4007.5 4008.5
4009.3 4009.2 4009.2 4009.1 4008.9 4008.5 4007.8 4006.8 4006.2 4006.9 4007.9 4008.6 4008.9
4009.3 4009.2 4009.2 4009.2 4009.1 4009 4008.8 4008.5 4008.4 4008.5 4008.8 4009 4009.1
4009.3 4009.3 4009.2 4009.2 4009.2 4009.1 4009.1 4009 4009 4009 4009.1 4009.2 4009.2
4009.3 4009.3 4009.3 4009.2 4009.2 4009.2 4009.2 4009.2 4009.2 4009.2 4009.2 4009.2 4009.3
4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.3
4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4

1 Year

4007.2 4005.8 4003.2 3999.1 3993.9 3988.8 3985.1 3979.9 3972.2 3967.4 3974.5 3984.6 3992.3
4006.3 4004 3999.5 3991.7 3980.4 3969.7 3966 3958.1 3940.6 3924.4 3947.7 3970.4 3985
4004.9 4001.1 3992.8 3975.1 3937.5 3902.9 3908.6 3898.7 3846.4 3766.3 3889.6 3947.3 3974.5
4003.4 3997.9 3984.3 3951.3 3866.4 3759.9 3827.7 3840.3 3735 3363.8 3811.9 3927.7 3967.7
4002.5 3995.9 3978.7 3931 3774.3 3378.9 3739.6 3838.1 3820.7 3754.2 3886.6 3946.5 3974
4002.2 3996.5 3982.8 3950 3866.1 3762.3 3839.9 3886.3 3892.1 3889.9 3940.2 3968.3 3984
4001.3 3996.5 3987.3 3970.1 3932.8 3898.9 3909.4 3918.5 3919.7 3932.3 3963.8 3980.9 3990.9
3997.1 3990.8 3982.4 3976.6 3962.6 3946 3932.5 3911.1 3891.4 3921.8 3964.4 3983.5 3993.3
3986.2 3971 3951.7 3962.4 3966.9 3955.2 3922.4 3855.7 3765.7 3863.9 3948.9 3979.6 3992.6
3965.8 3922.5 3843.6 3915.7 3955.3 3952.3 3904.7 3769.1 3389.7 3776 3931.9 3976 3991.9
3944.7 3842.8 3473.8 3836.2 3942.1 3958.7 3931.7 3863.9 3771.5 3867.1 3950.6 3980.9 3993.7
3964.9 3921.3 3842.3 3916 3962.6 3973.8 3961.9 3933.2 3905.1 3927.8 3967.1 3986.2 3995.7
3983.6 3966.9 3945.6 3958 3976.9 3984.9 3980.9 3966.2 3945.4 3935.1 3963.6 3984.6 3995.2
3991.2 3979.5 3960.7 3947.2 3967.9 3982.7 3983 3965.1 3919.4 3845.8 3926.8 3972.9 3991.4
3990.3 3971.2 3925.3 3848.8 3926.4 3969.9 3978.9 3953.1 3849.6 3488.8 3853.1 3957.6 3987.8
3987.5 3956.7 3851.8 3486.2 3852.4 3955.9 3980.9 3971.7 3929.1 3853.9 3930.6 3975.5 3993.2
3992.9 3974.4 3929.2 3852.7 3929.6 3974.5 3990.3 3989 3975.8 3959.8 3976.7 3992 3999.8
3998.9 3990.3 3974 3956.5 3974.2 3990.6 3998.2 3998.9 3995.3 3991.7 3995.9 4001 4004.1
4003.4 3999.8 3993.9 3989.2 3993.9 3999.8 4003.3 4004 4003.1 4002.3 4003.6 4005.4 4006.6

2 Year

Figure D.8 Pressure distribution of layer 8. (Without well stimulation)

3978.4 3969.3 3955.3 3936.6 3914.8 3893.2 3874.7 3857.3 3841.6 3835.8 3850.5 3873.4 3894.2



229

3972.6 3960.5 3941.6 3915.2 3882.6 3851.3 3830.2 3808.3 3781.4 3764.5 3800.5 3841.7 3873.9
3964.2 3948.3 3921.5 3877.5 3800.8 3734.8 3718.9 3692.9 3629.3 3549.9 3713.6 3799.5 3849.3
3954.4 3934.8 3899.4 3833.9 3698.8 3551.1 3599.8 3599.2 3480.9 3088.7 3616.4 3769.2 3835.1
3943.9 3922.3 3881.9 3799.5 3586.4 3130 3493.7 3588.8 3570.4 3515.6 3700.4 3792.8 3844.5
3930.7 3910 3874.7 3811.5 3681.7 3541.6 3606.7 3649.8 3660.1 3677.1 3771.5 3827.5 3864.3
3909.1 3889.2 3861.2 3821.9 3754.2 3696.9 3694.1 3698.2 3704.5 3738.1 3810.5 3852.9 3881.8
3871.4 3847.4 3821.5 3804.8 3779.9 3752.6 3728.1 3698.8 3681.6 3734.4 3818.9 3863.1 3891.2
3812.8 3771.5 3730.5 3745.9 3765.1 3758.4 3719.1 3641.2 3548 3672.8 3803.7 3861.1 3892.9
3739.2 3653.3 3536.5 3638.6 3725.7 3746.7 3699.5 3549.8 3147.8 3577.5 3783.5 3855.5 3891
3684.4 3521.5 3070.4 3511.2 3693.7 3749.6 3731.2 3654.8 3554.9 3671.8 3798.2 3855.8 3888.4
3718.8 3629.8 3511.4 3619.2 3724 3771.2 3769.2 3732.4 3694.6 3726.6 3802.2 3849.7 3880.9
3768.4 3718.3 3670.4 3694.4 3750.3 3787.3 3791.2 3763.3 3721 3705.5 3768.7 3826.7 3864.9
3797.9 3753 3701.3 3679 3729.2 3775.6 3785.3 3747.7 3663 3562.9 3690 3789 3844.5
3805.9 3744.9 3646.2 3534.6 3654.6 3745.9 3773.4 3726.4 3567 3136.7 3585 3760.1 3834.7
3811.6 3731.4 3553.9 3104.4 3557.9 3729.2 3785.5 3768.6 3691.7 3588.4 3705.1 3801 3855.1
3837.9 3778.6 3680.9 3567.2 3683.6 3778.4 3823.8 3825.6 3798.3 3773.1 3810.2 3855.8 3888.2
3870.3 3833.1 3783.8 3748.1 3785.5 3833.9 3864.5 3872.6 3865.8 3861 3876.7 3899.2 3917.7
3902.4 3882 3855.4 3840.4 3855.3 3881 3900.8 3909.4 3909.9 3911.1 3920 3932.2 3941.3

5 Year
3841.1 3819 3787.6 3748.1 3704 3660.6 3623.2 3591.8 3568.2 3560.4 3578.4 3607.7 3635.6
3824.6 3798.1 3760.5 3712 3655.6 3601 3560.7 3525.3 3491.5 3474.5 3515.3 3564.7 3605.9
3800.3 3769.1 3722.2 3652.9 3541.5 3447.2 3412 3374.5 3307.4 3234.3 3413 3510 3570.4
3770.6 3735.4 3679.2 3586.3 3410.9 3228.1 3262.1 3254.5 3137.3 2758.1 3304.2 3470.4 3547.6
3736.2 3699.5 3638.8 3528.6 3271.1 2758.3 3131.2 3226.8 3213.3 3173.1 3381.8 3489.1 3552.9
3695.4 3660.9 3607.2 3519.8 3354.7 3184.5 3240.3 3281.9 3298.3 3331 3451.5 3523.3 3572.5
3642.4 3610.6 3567.2 3508.7 3415.3 3338.6 3326.1 3328.2 3341.1 3391.6 3491.5 3550.2 3591.7
3570.7 3536.8 3499.3 3468.6 3426.7 3387.4 3356 3325 3314.2 3386.2 3500.3 3561.5 3602.3
3477.9 3429.3 3380.6 3386.5 3396 3383.3 3339.8 3259.3 3169.2 3318.8 3482.9 3558.2 3603.1
3373.8 3283.6 3165 3258.6 3341.3 3361.1 3312.1 3157.4 2737.8 3213.9 3457.7 3548.6 3597.3
3295.5 3132.2 2694.2 3117 3296.9 3355.7 3339.7 3264.4 3168.4 3309.3 3467.3 3542.4 3587.9
3315 3222.3 3104.4 3208.8 3317.5 3371.3 3375.1 3343.3 3313.1 3362.3 3463.8 3527.8 3571.7

3360.6 3304.4 3253.2 3277.6 3339 3384.3 3395.8 3374.1 3339.2 3337.2 3421 3496 3547.1
3394.8 3342 3285.2 3263.5 3319 3373.8 3391.3 3359.7 3280.8 3190.7 3336.7 3453.1 3521.9
3413.9 3343.8 3239.4 3130.1 3252.6 3351 3386.5 3345.4 3190.3 2762.5 3233.2 3426.6 3514.9
3436 3346.2 3164.6 2726.3 3171.5 3347.5 3412 3402.3 3331.7 3236.6 3368.5 3480 3547.1

3481.9 3412.4 3308.1 3195 3312.6 3414.4 3469.2 3479.8 3460.7 3445.2 3495 3553.8 3598
3534.2 3487.4 3430.7 3393 3433.6 3489.8 3530.5 3548.5 3551.2 3556.8 3584.1 3618.2 3646.5
3588.2 3560.1 3525.8 3507.8 3525.8 3559.5 3589.8 3609 3620 3631.8 3651.6 3673.8 3689.6

10 Year

Figure D.8 Pressure distribution of layer 8. (Without well stimulation - Continued)
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3620.5 3592.3 3553.2 3505.3 3452.4 3400.3 3355.3 3318.4 3291.3 3281.4 3296.5 3323.6 3350.4
3597.1 3564.4 3519.5 3463.5 3399.5 3337.5 3290.2 3250.3 3215.1 3197.8 3233.8 3279.4 3318.5
3562.4 3525.6 3472.2 3396.4 3278.9 3180.6 3138.1 3097.8 3035.2 2970.8 3133.6 3222.9 3279.6
3520.2 3480 3418.3 3321.1 3146 2968.8 2988.1 2975.4 2869.3 2533.8 3027.3 3179.4 3251.6
3472 3430.8 3365.3 3253.2 3005.5 2533.5 2856.1 2936.9 2924.9 2893.4 3087.5 3188.2 3248.9

3416.9 3378.1 3319.7 3228.8 3064.5 2899.6 2941.1 2975 2991.1 3025.7 3142.2 3211.8 3260
3350.6 3315.2 3267.3 3203.6 3105.2 3025.7 3007.8 3007.7 3021.5 3072.7 3171.8 3230.1 3271.8
3268.5 3232.7 3191.7 3154.4 3103.8 3059.6 3026.4 2998.1 2992 3062.7 3174.6 3235.4 3276.7
3169.6 3122.2 3073 3069.6 3066.8 3048 3005.7 2934.8 2859.8 2999.3 3155.2 3228.5 3273.4
3062.4 2979.9 2870.6 2946.3 3010.3 3021.9 2976.2 2840.8 2477.7 2904 3129.8 3216.7 3264.9
2980.3 2833.9 2444.7 2812 2964.4 3012.2 2996.9 2932.4 2853.1 2985.4 3135.8 3208.8 3254.1
2987.3 2903.8 2797.3 2886.2 2978.1 3023.4 3026.8 3001.3 2980.1 3031.5 3131.6 3194.8 3238.4
3021.7 2970.8 2923.9 2943.4 2995.7 3035.1 3046.6 3030.9 3005.9 3011.8 3094.3 3167.2 3217
3050.4 3002.9 2951.7 2931.7 2980.1 3028.8 3046.3 3022.4 2958.6 2886.4 3023.2 3132.2 3197.6
3069.9 3007.3 2914.8 2818.4 2926.6 3014.4 3048.2 3016.4 2885.5 2514.9 2937.7 3113.9 3196.3
3094.9 3014.9 2854.7 2469.8 2861.7 3018.1 3077.8 3073.9 3017.9 2941.1 3063.9 3167.8 3231.2
3142 3079.5 2987.5 2888.4 2992.8 3084.3 3135.9 3150.2 3139.6 3132.8 3183.2 3240.5 3283.9

3194.6 3151.9 3101.4 3068.6 3105.6 3157.6 3197.3 3218.4 3227.2 3238.9 3269.5 3305.2 3334.3
3248.5 3222.5 3191.8 3176.2 3193.6 3226 3257.1 3279.8 3296.2 3313.7 3337.9 3363 3380.2

15 Year

3368.6 3339.3 3299.1 3250.4 3197.1 3144.3 3098.2 3059.9 3031.5 3019.4 3030.6 3053.8 3077.4
3342.6 3309.2 3264 3208.3 3145.5 3084.1 3036 2995.3 2959.8 2941.1 2971.2 3011.3 3046.3
3304.1 3267.1 3214.6 3141.4 3029.1 2934.7 2891 2850.5 2791.3 2731.6 2876 2956 3007.2
3257.1 3217.6 3158 3065.8 2901.4 2736.5 2748.5 2733.5 2636 2332.8 2774.7 2911.3 2976.8
3204.1 3164 3101.2 2995.7 2766.2 2336.3 2622 2691.1 2678.4 2649 2822.5 2913.3 2968.7
3144.6 3106.9 3050.7 2964.2 2809.7 2656.6 2689.9 2717.7 2730.5 2760.8 2865.6 2929 2973.1
3075.3 3040.9 2994.3 2932.2 2837.1 2761 2742.1 2740.2 2751.6 2797.3 2886.9 2940.3 2978.6
2992.3 2957.9 2917.6 2879.5 2827.8 2784.1 2752.3 2726.4 2721.1 2784.2 2885.3 2940.8 2978.7
2894.7 2850.6 2803.9 2796.6 2788.3 2768 2729.1 2666.4 2600.8 2725.2 2864.7 2931.3 2972.5
2791.1 2717 2618.1 2681.4 2733 2740.3 2698.9 2579.6 2259.1 2638.5 2839.7 2918.4 2962.5
2711.2 2580.8 2233.6 2556.8 2688 2727.9 2713.9 2657.7 2589.2 2708.2 2843.2 2909.7 2951.4
2711 2636.6 2541 2618 2696.6 2735 2738 2716.8 2700 2747.5 2838.6 2896.6 2937

2736.8 2691.7 2649.7 2665.7 2710.2 2743.8 2754.3 2742.3 2722.8 2730.6 2805.9 2872.5 2918.6
2759.5 2717.9 2672.7 2654.5 2696.5 2738.9 2754.9 2736 2682.5 2621.5 2744.7 2843.1 2902.8
2776.1 2721.3 2640.2 2555.2 2650.7 2728.1 2758.7 2733 2620.3 2294.4 2672 2829.5 2904.1
2798.8 2728.8 2588.1 2248.3 2595.2 2733.5 2787.1 2786.1 2739.8 2675.2 2786.1 2880.1 2938.1
2841.7 2786.8 2706.5 2619.8 2712.5 2793.8 2840.9 2856.1 2849.8 2847 2894.3 2947.4 2987.5
2889.8 2852 2807.8 2779.6 2813.2 2860.5 2897.8 2919.2 2930.1 2943.6 2973.4 3007.1 3034.3
2939.3 2916.4 2889.3 2876.3 2892.9 2923.5 2953.3 2976.2 2993.8 3012.2 3036.2 3060.4 3076.8

20 Year

Figure D.8 Pressure distribution of layer 8. (Without well stimulation - Continued)
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4020.4 4020.3 4020.2 4020 4019.7 4019.5 4019.2 4018.9 4018.3 4017.9 4018.3 4019 4019.5
4020.2 4020 4019.7 4019.1 4018.4 4017.6 4017.2 4016.2 4014.3 4012.7 4014.2 4016.6 4018.1
4020.1 4019.7 4019 4017.5 4016.1 4014.4 4014 4012.3 4007.6 4002.7 4005.9 4012.5 4016.2
4019.9 4019.2 4017.5 4013.3 3988 4005 4013.1
4019.6 4018.5 4015.3 4006.5 3965.2 3997.9 4010.9
4019.5 4018.1 4013.6 4000.4 3987.7 4004.9 4013.1
4019.6 4018.5 4015.3 4006.5 4005.2 4012.2 4016
4019.9 4019.2 4017.5 4013.2 4012.5 4015.8 4017.8
4020 4019.7 4018.9 4017 4012.8 4016.3 4018.2

4020.2 4020 4019.6 4018.7 4008.6 4015 4017.8
4020.2 4020.1 4019.9 4019.3 4004 4013.7 4017.5
4020.3 4020.2 4020 4019.6 4009.1 4015.4 4018.1
4020.3 4020.2 4020.1 4019.8 4014.7 4017.5 4019
4020.3 4020.2 4020.2 4020 4019.6 4018.9 4017.6 4015.6 4014.3 4015.7 4017.7 4019 4019.6
4020.3 4020.3 4020.2 4020.1 4019.9 4019.6 4019.1 4018.3 4017.9 4018.4 4019.2 4019.7 4020
4020.3 4020.3 4020.2 4020.2 4020.1 4020 4019.9 4019.7 4019.6 4019.7 4019.9 4020.1 4020.2
4020.3 4020.3 4020.3 4020.2 4020.2 4020.2 4020.1 4020.1 4020.1 4020.1 4020.1 4020.2 4020.2
4020.3 4020.3 4020.3 4020.3 4020.3 4020.2 4020.2 4020.2 4020.2 4020.2 4020.2 4020.3 4020.3
4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3
4020.4 4020.4 4020.4 4020.4 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.4 4020.4

1 Year

4019.4 4018.8 4017.9 4016.5 4014.8 4013.1 4011.5 4009.5 4007.3 4006.3 4007.6 4010.2 4012.3
4018.6 4017.5 4015.6 4012.6 4009.2 4005.6 4002.8 3998.9 3993.8 3990.7 3994.3 4001.2 4006.3
4017.7 4015.9 4012.4 4006.9 4002 3996.1 3992.5 3986.8 3977 3969.2 3974.4 3989.1 3999.1
4016.5 4013.6 4007.3 3994.7 3941.2 3972.1 3990.3
4015.3 4011 4001 3979.3 3908.1 3959.5 3984.9
4014.5 4009.4 3997 3968.3 3939.3 3971.3 3989.8
4014.2 4009.6 3999.4 3977.7 3970.5 3987 3997.9
4013.2 4009.1 4001.7 3989.3 3986.7 3996.9 4003.9
4009.1 4003.2 3995.3 3990.9 3988.8 3999.4 4006.2
3998.7 3983.9 3963.5 3973 3981.7 3997.2 4005.8
3979.4 3936.4 3853.2 3920.7 3974.9 3995 4005.3
3959.2 3857.4 3479.6 3833.1 3982.8 3998.1 4006.7
3978.6 3935.2 3851.8 3920.2 3989.7 4001.2 4008.2
3996.4 3980 3957.6 3969 3990.1 3998.2 3995.7 3983.3 3963.6 3949.7 3980 3998.4 4007.3
4003.6 3992.4 3973.9 3959.1 3979.7 3994.4 3994.9 3977.4 3932 3858.4 3943.4 3986.8 4003.5
4002.7 3984.6 3939.2 3860.7 3938.2 3981.6 3990.5 3964.5 3859.3 3496.2 3866.7 3971.1 3999.8
4000.2 3970.9 3867.9 3503.9 3867.4 3968.9 3993.1 3983.7 3941.4 3866.5 3944 3988.4 4005
4005.3 3988.2 3944.4 3869 3944.3 3987.4 4002.4 4001 3988.1 3972.5 3989.4 4004.3 4011.4
4011.2 4003.5 3988.2 3971.7 3988.2 4003.3 4010.2 4010.8 4007.4 4004.1 4008.1 4012.9 4015.6
4015 4011.6 4005.9 4001.5 4005.9 4011.5 4014.7 4015.4 4014.5 4013.8 4015 4016.7 4017.8

2 Year

Figure D.9 Pressure distribution of layer 9. (Without well stimulation )
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3999.6 3994.4 3986.2 3975.7 3963.9 3951.7 3940.2 3930.1 3922.4 3920 3924.4 3932.9 3939.8
3993.1 3985.6 3973.7 3958.3 3941.2 3923.7 3907.9 3893.4 3881.1 3876.6 3885.3 3902.2 3916.3
3986.8 3976.7 3960.7 3939.7 3920.4 3897.9 3879.4 3861.3 3843.1 3833.4 3842.5 3871.2 3893.9
3978.8 3965.8 3943.9 3908.9 3786.4 3836.4 3871
3969.7 3953.7 3925.3 3875.8 3739.4 3814.1 3858.4
3959.7 3941.8 3909.8 3851.4 3776.2 3829.6 3866
3946.7 3929.1 3900.1 3851.6 3821.8 3857 3883.5
3925.4 3907.6 3882.8 3849.9 3851.7 3878.6 3899.5
3888.7 3865.5 3839.6 3823 3861.4 3888.4 3908.5
3831.8 3789.9 3744.5 3754.2 3855.4 3888.1 3910.6
3760.7 3672.5 3543.9 3633.5 3845.9 3884.3 3909
3707.5 3541.1 3071 3492.1 3848.2 3882.3 3905.9
3741.1 3649.8 3519.1 3612.3 3840.2 3873.4 3897.7
3789.6 3738.9 3685.7 3705.5 3766.1 3802.6 3807.5 3780.9 3738 3719 3794.8 3848.6 3881.3
3818.7 3774.8 3721 3693.1 3742.6 3788.8 3798.5 3761 3676 3577.1 3715.5 3811 3860.8
3827.1 3768.1 3667.1 3547.8 3667.4 3759.8 3787.6 3739.3 3575.8 3142.3 3604.1 3780.9 3850.7
3833.4 3756.4 3578.5 3126 3577.4 3747 3802.3 3785 3707.6 3604.9 3725.3 3821.3 3871
3859.7 3804 3706.7 3592.2 3706.1 3798.3 3842.3 3843.8 3816.8 3792.4 3830.4 3875.4 3904
3892.3 3858.3 3810.6 3775.5 3810.4 3855.6 3884.4 3892 3885.8 3881.7 3897.1 3918.6 3934
3919.6 3899.2 3873.2 3858.5 3872.6 3897.1 3916.2 3924.4 3925.1 3926.3 3934.9 3946.7 3955

5 Year

3883 3867.3 3843.4 3814.3 3782.3 3750.3 3721.2 3697.2 3680.8 3674.8 3679.8 3691.6 3701.4
3862.8 3843.4 3814.7 3779.5 3741.3 3702.7 3668.5 3640.1 3619.4 3612.1 3622.5 3644.4 3663.6
3843.8 3820.8 3787.2 3746 3707.2 3663.2 3625.8 3593.9 3567.7 3555.6 3565.1 3600 3629.1
3819.7 3793.2 3753.2 3695.2 3494.4 3552.4 3594.7
3790.5 3760.7 3713.8 3639.9 3436.5 3520.6 3573.5
3756.5 3725.3 3675 3592.2 3467.9 3531.6 3577
3715.6 3685.5 3639.9 3569.6 3512.7 3558.6 3594.4
3662.5 3633.6 3594.7 3543.9 3544.1 3581.9 3612.2
3591.1 3558.5 3521.5 3491.7 3554.6 3592.9 3622.5
3499.5 3450.4 3397.4 3397.2 3547 3591.6 3623.7
3397.2 3304.6 3174.2 3254.2 3533.1 3583.6 3618.2
3320.4 3153.2 2696.3 3097.5 3528.9 3574.7 3608.1
3339.4 3243.7 3112.8 3200.8 3511.5 3556.7 3590.8
3384.3 3326.9 3269.5 3288.4 3353.9 3398.8 3411.7 3391.8 3356.8 3351.9 3452.6 3522.1 3565.5
3418.6 3366.3 3306.6 3278.2 3332.7 3387.2 3405 3373.8 3294.9 3206.7 3366.8 3479 3540.1
3438.7 3370.4 3263 3145.6 3267.5 3367.1 3403 3360.9 3201.9 2771.9 3256.5 3451.1 3532.7
3462.2 3375.6 3192.5 2750.1 3193.4 3368.2 3431.9 3422.1 3351.3 3257.2 3393.2 3504.5 3565
3509 3443.3 3338.6 3223.8 3339 3438.4 3491.8 3502.3 3484 3469.6 3520.3 3578.4 3616.6

3563.5 3519.7 3463.9 3426.2 3464 3517.1 3556 3573.8 3577.4 3583.8 3610.9 3643.6 3667.1
3610.9 3581.4 3547.2 3529.2 3546.3 3578.9 3608.4 3627.4 3638.5 3650.3 3669.8 3691.5 3706.3

10 Year

Figure D.9 Pressure distribution of layer 9. (Without well stimulation - Continued)
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3674.7 3653.2 3620.9 3582 3540 3498.2 3460.3 3429.2 3407.6 3397.8 3400.2 3410.3 3419.4
3645.9 3620.5 3583.9 3539.9 3492.7 3445.1 3402.8 3368 3343.1 3332.8 3340.4 3360.4 3378.5
3618.5 3589.7 3548.8 3500.2 3454.4 3402.2 3357.2 3319.7 3290.3 3276.1 3281.6 3313.6 3341.2
3583.6 3551.8 3505.5 3441 3209.1 3262.9 3302.8
3541.6 3507.1 3454.8 3375.6 3148.4 3226.2 3276
3493.5 3458 3402.9 3316.1 3168.1 3228.3 3271.8
3438 3404 3353.7 3279 3200.9 3245.8 3281

3371.2 3339.2 3296 3240 3223.1 3261.1 3291.6
3288.9 3254.9 3215 3179.3 3227.6 3266.2 3296.3
3190.4 3143.2 3091 3083 3216.9 3261 3293.5
3084.5 3000.4 2881.5 2945.6 3201.1 3250.6 3285.2
3003.3 2854 2448.1 2797.1 3195.1 3240.2 3273.6
3009.6 2923.8 2806.1 2880.7 3178.3 3222.8 3256.9
3043.2 2991.6 2939.5 2953.8 3009.3 3048.6 3061.6 3047.8 3022.9 3026.8 3125.2 3192.6 3234.7
3072.2 3025.2 2971.6 2945.6 2993 3041.6 3059.4 3036 2972.6 2902.5 3052.3 3157.1 3214.8
3092.8 3031.8 2936.8 2833.6 2941.6 3030.3 3064.7 3032.3 2898.4 2525.3 2960.7 3137.7 3213.2
3119.2 3042.2 2880.9 2492.2 2882.9 3038.1 3097.3 3093.4 3037.5 2961.7 3088.1 3191.6 3248.5
3167.6 3108.6 3016.2 2915.8 3018 3107.4 3157.9 3172.3 3162.5 3156.8 3208.1 3264.8 3302.1
3222.6 3182.8 3132.9 3100.1 3134.7 3184.1 3222.3 3243.4 3253.1 3265.7 3296.3 3330.7 3355.1
3270.6 3243.1 3212.1 3196.6 3213 3244.7 3275.2 3297.9 3314.5 3332.1 3356.1 3380.7 3396.9

15 Year

3427.2 3403.9 3369.4 3328.1 3283.5 3239.1 3198.8 3165.4 3141.3 3128.8 3128.2 3135.7 3143.1
3394.9 3368.2 3330.1 3284.7 3236.2 3187.2 3143.4 3106.8 3080.1 3067.3 3071.5 3088 3103.8
3364.2 3334.5 3292.8 3244 3198.3 3145.6 3099.5 3060.7 3030.1 3013.8 3015.3 3042.8 3067.2
3325 3292.8 3246.8 3184.1 2944.4 2992.6 3028.5
3278 3243.8 3192.9 3117.2 2883.6 2954 2999.2

3224.7 3190 3136.9 3054.8 2895.1 2950 2989.7
3164.8 3131.7 3083 3011.7 2919.1 2960.1 2992.4
3094.9 3063.8 3021.8 2967.3 2933.9 2968.8 2996.9
3011.6 2979.1 2940.3 2903.9 2933.7 2969.1 2996.8
2914.3 2870.6 2821.6 2810.5 2920.7 2961 2990.8
2811.5 2736.1 2629.3 2682.5 2904.2 2949.3 2981
2731.9 2599.3 2238.1 2544.9 2897 2938.5 2969.3
2731 2654.9 2549.8 2614 2881.3 2922.5 2954
2756 2710.5 2664 2675.3 2722.2 2755.7 2767.7 2757.3 2738.2 2744.2 2834 2895.9 2934.9
2779 2737.9 2690.7 2667.1 2708.2 2750.4 2766.8 2748.2 2695.3 2636.2 2771.1 2866 2918.8

2796.6 2743.1 2660.1 2569.3 2664.6 2742.8 2773.9 2747.6 2632.8 2304.9 2693.2 2851.4 2920
2820.8 2753 2611.7 2268.8 2614.5 2751.6 2805.1 2804.1 2757.9 2694.3 2808.5 2902.2 2954.2
2865.1 2813 2732.3 2644.6 2735.3 2814.9 2861.3 2876.6 2871.1 2869.3 2917.6 2970 3004.4
2915.6 2880.1 2836.4 2808.1 2839.8 2884.9 2921 2942.5 2954.1 2968.4 2998.2 3030.8 3053.5
2959.6 2935.3 2908 2894.9 2910.9 2940.7 2970.1 2992.9 3010.6 3029.3 3053.1 3076.8 3092.3

20 Year

Figure D.9 Pressure distribution of layer 9. (Without well stimulation - Continued)
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4031.4 4031.3 4031.2 4031.1 4031 4030.8 4030.6 4030.4 4030.1 4029.6 4029.3 4029.6 4030.1 4030.5
4031.4 4031.2 4031.1 4030.8 4030.5 4030 4029.5 4029.2 4028.5 4027.3 4026.3 4027 4028.6 4029.6
4031.3 4031.1 4030.9 4030.4 4029.7 4028.9 4028 4027.5 4026.4 4023.9 4021.5 4021.6 4025.5 4028
4031.3 4031 4030.5 4029.6 4011.6 4020.6 4025.7
4031.2 4030.8 4030 4028.5 4001.6 4016.5 4024.2
4031.2 4030.7 4029.8 4027.8 4011.4 4020.5 4025.7
4031.2 4030.8 4030 4028.5 4021.2 4025.3 4027.8
4031.3 4031 4030.5 4029.6 4025.9 4027.9 4029.2
4031.3 4031.1 4030.8 4030.4 4026.4 4028.4 4029.6
4031.4 4031.2 4031 4030.8 4024.4 4027.6 4029.4
4031.4 4031.2 4031.1 4031 4022.5 4026.9 4029.2
4031.4 4031.3 4031.2 4031.1 4024.9 4027.9 4029.6
4031.4 4031.3 4031.2 4031.2 4027.8 4029.3 4030.2
4031.4 4031.3 4031.2 4031.2 4029.6 4030.3 4030.7
4031.4 4031.3 4031.2 4031.2 4030.6 4030.8 4031
4031.4 4031.3 4031.3 4031.2 4031.2 4031.2 4031.1 4031 4030.9 4030.9 4030.9 4031 4031.1 4031.2
4031.4 4031.3 4031.3 4031.2 4031.2 4031.2 4031.2 4031.2 4031.1 4031.1 4031.1 4031.2 4031.2 4031.2
4031.4 4031.3 4031.3 4031.3 4031.2 4031.2 4031.2 4031.2 4031.2 4031.2 4031.2 4031.2 4031.2 4031.3
4031.4 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3
4031.4 4031.4 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3
4031.5 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4

1 Year
4030.9 4030.5 4029.9 4029 4027.8 4026.3 4024.7 4023.2 4021.4 4019.5 4018.5 4019.6 4021.9 4023.7
4030.7 4029.9 4029 4027.4 4025.2 4022.7 4020 4017.6 4014.6 4010.8 4008.6 4010.4 4015.4 4019.2
4030.3 4029.2 4027.6 4025 4021.9 4018.3 4014.4 4011.3 4006.9 4000.6 3995.7 3995.6 4005.4 4012.8
4029.9 4028.3 4025.8 4022.1 3973.6 3992.4 4005.2
4029.5 4027.3 4023.8 4018.2 3956.3 3983.9 4001
4029.2 4026.6 4022.6 4015.9 3972.3 3991.7 4004.8
4028.9 4026.3 4022.5 4016.7 3992.6 4003.5 4011.6
4028.2 4025.3 4021.6 4016.7 4004.6 4011.5 4016.7
4026.3 4021.8 4015.7 4008.6 4007.1 4013.9 4018.8
4022.3 4012.7 3996.8 3974.6 4003.5 4012.6 4018.7
4016.2 3995.8 3950.1 3857.9 4000.3 4011.4 4018.4
4011.4 3977.8 3871.2 3465.9 4004.3 4013.4 4019.5
4015.8 3995.1 3949.1 3856.4 4007.4 4015.3 4020.6
4021.3 4010.7 3993.2 3968.8 3999.5 4012.2 4019.6
4024.2 4017 4005.6 3988.8 3969 4001.4 4015.9
4024.7 4016.3 3998 3953.3 3866.3 3946.8 3992.3 4001.9 3974.8 3863.2 3482.2 3880.8 3984.6 4012.1
4024.6 4014.2 3985.1 3885.6 3528.4 3884.1 3982.3 4005.4 3996 3954 3878.9 3958 4001.2 4017
4026.1 4018.7 4001.7 3959.8 3886.8 3959.4 4000.4 4014.6 4013.2 4000.6 3985.4 4002 4016.4 4023
4028 4023.8 4016.2 4001.9 3986.2 4001.8 4015.7 4022.1 4022.6 4019.4 4016.3 4020.1 4024.6 4027

4029.4 4027.2 4024 4019.1 4015.2 4019.1 4023.8 4026.5 4027.1 4026.4 4025.7 4026.8 4028.2 4029.1
4030.3 4029.4 4028.1 4026.4 4025.3 4026.3 4028 4029 4029.4 4029.3 4029.2 4029.5 4030 4030.3

2 Year

Figure D.10 Pressure distribution of layer 10. (Without well stimulation)
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4017.1 4012 4006.3 3998.2 3988.2 3976.8 3965.1 3954 3944.1 3936.8 3934.4 3938.3 3946.3 3952.7
4014.6 4007.4 3999.7 3989.1 3975.9 3961.2 3945.9 3931.8 3918.9 3908.5 3904.4 3909.9 3923.2 3934.3
4010.6 4001.5 3991.6 3978.1 3963.1 3946.2 3927.7 3911.2 3895.5 3881.2 3873.5 3873.8 3894.8 3912.4
4005.6 3994.4 3982.1 3967 3831.1 3864.8 3890.9
3999.6 3986.3 3971.2 3952.6 3802.1 3847.2 3879.5
3992.1 3977 3960.2 3939.4 3822.4 3858.3 3885.8
3981.6 3964.6 3947.3 3927.5 3855.7 3880.9 3901.6
3965 3944.4 3925.3 3906.3 3880.5 3900.1 3916.5

3938.9 3909.9 3883 3858.7 3890.4 3909.6 3925.2
3903 3857.1 3807.6 3757.2 3888.3 3910.4 3927.5

3864.2 3791.5 3689.8 3543.2 3882.7 3907.5 3926.2
3840.3 3742.6 3557.2 3045.6 3880.5 3904.2 3922.7
3850.9 3773.6 3667.9 3518.2 3868.3 3893.9 3914.1
3874.9 3818.4 3758.4 3698.5 3828.5 3869.2 3897.6
3894.6 3846 3795.4 3742.5 3754.9 3832 3877.2
3906 3854.7 3789.1 3684.9 3546.8 3671.5 3769.6 3799.9 3748.8 3573.3 3117.1 3620.2 3798.9 3866.6
3916 3861.5 3778.5 3600.5 3151.4 3595.3 3763.4 3818.2 3800.1 3721.2 3617 3742.5 3838.8 3886.5

3932.3 3886.3 3825.8 3728.5 3614.5 3726 3816.4 3859.3 3860.4 3833.4 3809.2 3847.9 3892.4 3919.3
3951.9 3917.2 3879.9 3832.6 3797.9 3831.3 3874.7 3902.2 3909.4 3903.3 3899.4 3914.7 3935.4 3949.4
3969.9 3944.7 3922.1 3897.7 3884 3896.6 3918.7 3936 3943.6 3944.5 3945.8 3953.7 3964.3 3971.7
3983.2 3971.2 3956.5 3942.4 3935.5 3941.1 3952.9 3963.7 3969.9 3972.5 3974.9 3979.7 3985.5 3989.3

5 Year
3916.4 3898.7 3880.6 3856.8 3828 3796.6 3765.1 3736.3 3712.7 3696.5 3690.4 3694.8 3705.9 3715.2
3906.7 3883.9 3862.5 3835.2 3803 3767.6 3731.7 3699.3 3672.4 3653.4 3646 3652.3 3669.8 3684.9
3891.3 3865.3 3840.7 3810.5 3778.2 3741.5 3702.1 3666.9 3637.2 3614.4 3603.2 3601.7 3627.6 3650.3
3870.9 3842.1 3814.9 3785.4 3544.6 3584.7 3617.1
3845.5 3814 3783.9 3750.9 3505.1 3557.6 3596.9
3814.3 3780.8 3749 3714.2 3520.3 3564.2 3599.2
3775.3 3740.2 3708.6 3675.8 3553.2 3586.8 3615
3725.6 3687.6 3655.6 3625.2 3579.8 3607.8 3631.8
3663.2 3617.8 3579.5 3545.8 3590.9 3618.6 3641.9
3590.8 3529.5 3470.5 3413.5 3587.6 3618.5 3643.4
3519.5 3432.4 3323.7 3175.8 3577.6 3611.5 3638.1
3471.8 3359.8 3170.9 2674 3568.3 3601 3627.6
3469.7 3376.5 3263.1 3112.7 3545.9 3581.1 3609.6
3492.6 3418.3 3348.1 3282.9 3493.9 3546.1 3583.9
3519.7 3451.8 3389.4 3329.3 3412.8 3503 3558.2
3545.2 3473 3394.3 3282.5 3146.8 3273.5 3379.4 3418.3 3373.2 3201.8 2749.8 3275.9 3471.7 3550.3
3574.5 3497.8 3401.3 3216.7 2777.8 3213 3386.5 3450 3439.5 3367.4 3272.1 3413.4 3524.7 3582.5
3613.7 3544.1 3469.8 3363.9 3249 3361.6 3459.2 3511.6 3521.9 3503.8 3489.8 3541.4 3598.8 3634.4
3657.9 3598.6 3547.3 3490.9 3453 3489.2 3540.4 3578.2 3595.8 3599.6 3606.3 3633.2 3664.9 3686.3
3699.3 3649.9 3613.9 3580.1 3562.7 3578.1 3608.1 3635.9 3654.4 3665.6 3677.6 3696.3 3716.5 3730
3731 3705.5 3677.2 3653 3641.8 3649.5 3668.8 3690 3707.1 3720.4 3733.2 3748 3762.3 3771.3
10 Year

Figure D.10 Pressure distribution of layer 10. (Without well stimulation - Continued)
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3718.4 3692.5 3667.2 3634.6 3596.1 3554.4 3512.9 3475.4 3444.5 3423 3413.1 3414.9 3424.3 3432.8
3703.3 3670.8 3642.1 3606.6 3565.4 3520.7 3475.6 3434.9 3401.3 3377.4 3366.7 3370.1 3385.8 3400
3678.8 3643.5 3611.8 3574.2 3535.4 3490.8 3442.9 3399.8 3363.9 3336.9 3322.7 3317.3 3340.7 3362.1
3646.7 3609.1 3575.4 3540.4 3256.6 3294 3324.5
3607.3 3567.7 3531.9 3494.3 3212.2 3261.4 3298.6
3560.6 3519.9 3483.1 3444.2 3217.8 3259.6 3293.3
3505.8 3464.5 3428.4 3391.7 3240.3 3273.3 3301.2
3440.7 3397.8 3362.1 3328.4 3258.3 3286.6 3311
3364.4 3316.3 3276.4 3241.1 3263.5 3291.7 3315.6
3280.4 3220 3163.6 3109.1 3256.5 3287.5 3313
3199.9 3118.2 3019.3 2885.7 3244.2 3277.9 3304.9
3142.8 3040.2 2871.2 2431 3233.4 3266 3292.8
3129.8 3044.1 2942.3 2807.6 3212 3246.8 3275.3
3143.9 3075 3011.4 2952.7 3165.7 3216 3252.6
3166.8 3103.3 3046.7 2992.9 3096.4 3180.5 3232.3
3192.7 3125.2 3054.2 2955.4 2836.5 2949 3043.9 3081 3046.1 2901.1 2508.8 2980.1 3157.8 3230.2
3224.9 3153.1 3066.4 2903.9 2518.5 2902 3056.1 3115.2 3110.8 3053.7 2977.1 3108.2 3211.4 3265.6
3268.1 3201.4 3134 3040.4 2939.9 3039.8 3127.7 3177.5 3191.8 3182.2 3177 3229 3285.1 3319.9
3316.6 3257.4 3209.6 3159.1 3126.1 3159.3 3206.8 3244.3 3265.3 3275.3 3288.4 3318.9 3352.4 3374.8
3362.4 3310.9 3276 3244.8 3229.6 3244.6 3274.2 3303.4 3325.8 3342.7 3360.5 3383.7 3406.9 3421.9
3397.5 3370.8 3342.2 3318.7 3308.4 3316.9 3337.6 3361.4 3382.8 3401.6 3420.1 3439.7 3457.4 3468.3

15 Year

3474.2 3445.4 3417.8 3382.9 3341.9 3297.6 3253.3 3213.1 3179.9 3156 3143.4 3142.2 3149 3155.9
3456.8 3421 3390.3 3352.9 3310.1 3263.6 3216.6 3174.2 3138.6 3112.7 3099.4 3099.5 3112.1 3124.2
3428.4 3390 3356.7 3318.2 3279.1 3233.7 3184.9 3140.4 3102.9 3074.3 3057.6 3048.6 3068.2 3086.9
3391.1 3351 3316.4 3281.2 2988.2 3021.5 3048.8
3345.6 3304.3 3268.1 3231.1 2942.2 2986.6 3020.3
3292.6 3251 3214.4 3176.7 2941 2979.1 3009.8
3232.1 3190.8 3155.3 3119.6 2955.6 2985.7 3011.3
3163.2 3120.8 3086 3053.3 2966.6 2992.6 3015
3084.6 3038 2999.9 2966 2966.9 2992.8 3014.8
2999.6 2942.6 2890.1 2839.8 2957.3 2985.7 3009.1
2918.2 2843 2754 2634.7 2943.8 2974.7 2999.4
2858.6 2765.8 2615.8 2224.2 2932.5 2962.6 2987.2
2839.9 2762.4 2672.1 2552.1 2912.8 2944.9 2971.3
2847.6 2785.1 2728.8 2676.6 2871.6 2918 2951.8
2865.5 2807.6 2757.3 2710.3 2811.9 2887.9 2935.4
2888 2826.4 2763.6 2677.3 2572.6 2672.1 2755.7 2789.6 2761.1 2636.5 2291.9 2711.7 2870.4 2936.1

2917.8 2852 2775.3 2633 2292.9 2632.3 2768.3 2821.9 2820.5 2773.3 2709.2 2827.5 2921 2970.4
2957.8 2896.7 2836.5 2754.4 2666.9 2755.4 2833.9 2879.8 2895 2889.7 2888.4 2937.4 2989.2 3021.3
3002.6 2948.1 2905.3 2860.7 2832.3 2862.6 2906.5 2941.8 2963.2 2975.2 2989.9 3019.6 3051.3 3072.2
3044.9 2997.4 2966.1 2938.8 2926 2940.6 2968.6 2996.7 3019.3 3037.3 3056.1 3079.3 3101.9 3116.2
3077.6 3053.2 3027.7 3007.1 2998.8 3007.6 3027.7 3051 3072.9 3092.6 3112.1 3132.2 3149.9 3160.6

20 Year

Figure D.10 Pressure distribution of layer 10. (Without well stimulation - Continued)
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3771.7 3713 3754.7 3729.5 3543.4 3190 3505.3 3411.3 3437.8 3376.8 3112.6 2690.2
3616.5 3391.8 3616.3 3655.1 3342.6 2736.1 3297.9 3026.7 3258.6 3284.6 2903.3 2235.9
3345.6 2809.7 3388.6 3666.7 3598 3313 2987 2397.7 3015.2 3320.1 3223.7 2890.3
3628.5 3408.3 3654.4 3775.4 3772.5 3710 3340.8 3077.9 3352.8 3496.8 3487.3 3407.1
3810.6 3762.9 3809.4 3835.2 3826.8 3820.5 3617.1 3543.9 3587.7 3611.7 3593 3581
3884.6 3865.8 3851.5 3809.7 3749.8 3783.3 3756.8 3714.1 3669.5 3590.1 3498.7 3530
3907 3884.4 3823.3 3669.2 3406.1 3604.7 3806.4 3757.5 3640.9 3409.6 3081.4 3285.9

3912.4 3881.3 3773.9 3420.9 2817.2 3323 3814.3 3761 3585.8 3124.4 2439.7 2960
3918.2 3896.6 3831.7 3672.3 3405.9 3604.9 3820.8 3790.9 3672.5 3429.6 3089.4 3291.9
3922.9 3910.7 3878.5 3814.8 3741.1 3780 3843.8 3826.1 3755.3 3631.3 3505.8 3534.3

1 Year 2 Year
2735.4 2558.9 2524 2392.4 2026.8 1455.3 1897.2 1713.2 1640.9 1534.8 1304.3 969.3
2472.9 2074.3 2305.2 2281.9 1757.7 736.1 1674.8 1330.2 1456.8 1439.4 1139.1 602.1
2075 1214.1 2023.6 2361 2214.8 1769.7 1338.8 663.8 1225.3 1460.2 1390.4 1150.2
2556 2180.6 2485.1 2625.2 2590.7 2482.4 1667.9 1360 1540.6 1629.4 1617.8 1566.9

2926.3 2802.9 2817.6 2812.5 2768.4 2747.6 1918.8 1797.5 1775.6 1756.6 1727.4 1725.1
3116.6 3044.1 2955.9 2823.4 2686 2717.1 2037 1959.8 1871.1 1758.6 1655.5 1684.7
3173.1 3109.9 2942.4 2624.1 2182 2430.3 2056.3 1992.5 1853.4 1609.9 1288.9 1465.5
3161.3 3112.8 2883.9 2272.5 1298.9 2017.7 2025.4 1978.6 1802 1357.4 649.5 1159.8
3152 3148.1 3000.3 2670 2201.2 2435.5 1999.7 1990.4 1876.3 1630.7 1290.8 1450.9

3180.2 3194.1 3107 2919 2715.2 2718.8 2007.1 2015.3 1947.7 1805.4 1652 1652.8
5 Year 10 Year

1534.8 1386.6 1315.7 1225.4 1053.4 811.4
1358.4 1092.7 1167.6 1142.1 924 558.3
1086.4 599.7 977.4 1129.7 1075.3 909.9
1288.7 1058.9 1171 1225.6 1215.4 1181.3
1439 1341.6 1316.1 1299.1 1279.8 1280.1
1499 1436.7 1369 1291.9 1226.8 1248.9

1493.1 1443.7 1345.9 1187.6 984 1101.9
1456.4 1420.6 1301.3 1016.4 576.2 897.8
1425.8 1416.7 1339.8 1183.8 972.3 1079.9
1422.3 1426.4 1382.1 1291.9 1199.9 1206.7

15 Year

Figure D.11 Pressure distribution of layer 1.  (After well stimulation)



238

3868.2 3799.3 3729.2 3769.1 3744.9 3563.1 3219 3695.3 3556.1 3437.8 3460.1 3400.6 3142.2 2729.2
3816.3 3656 3406 3628.4 3667.7 3355.5 2746.6 3610.7 3361.9 3047 3274.8 3301 2919.5 2246.1
3753.3 3402.3 2818.5 3398.9 3678.4 3611.7 3332.9 3527.1 3067.4 2405.8 3026.3 3333.4 3240 2914.2
3821.8 3666.1 3421.5 3665.5 3786.9 3785.3 3726.7 3632 3397.7 3093.9 3364.7 3509.2 3502.5 3429.2
3886 3832.2 3775.5 3820.7 3846.6 3839 3835.3 3750.3 3649.9 3558.9 3599.6 3623.8 3607.6 3601.6

3918.9 3899.6 3877.6 3862.7 3821 3762.2 3799.9 3815.5 3776.1 3726.8 3681 3602.1 3513.7 3554.2
3931.6 3920.2 3895.8 3834.4 3680.2 3418.2 3626.8 3815.1 3815.6 3767.9 3651.8 3421 3095.9 3318.3
3935.9 3925.2 3892.7 3784.9 3431 2826 3348.9 3748.9 3809.5 3768.8 3596.1 3134.7 2447.8 2995.8
3938.4 3930.6 3908.2 3843.5 3685 3420.3 3629.2 3656.3 3800.8 3797 3684.6 3444.7 3108.3 3327.8
3940.1 3935.6 3923.9 3894.7 3837.2 3771.2 3811 3758.6 3838.2 3839.1 3778.2 3664.7 3548.3 3577.1
3941.4 3939.6 3934.9 3924.6 3907.5 3891.7 3899.2 3823.8 3861.4 3870.9 3844.6 3785.7 3712.7 3671.8
3942 3941.2 3939.3 3935.6 3930.1 3925.9 3927.7 3809.1 3849.9 3874.7 3863.9 3809.8 3703 3565.4

1 Year 2 Year
3099.9 2834.6 2610.6 2566.4 2435.8 2078.3 1519.4 2296.8 2014.1 1778.7 1694.3 1586.6 1360.1 1031.6
2977.7 2584.1 2110.9 2332.7 2308.9 1783.3 751.1 2168.9 1796.6 1376.7 1491.7 1472 1166.9 613.4
2859.8 2202.6 1221.3 2037.9 2378.8 2237.3 1803.9 2029 1467.1 671.8 1242.3 1480.3 1414.3 1182.8
2992.7 2643 2202.1 2499.1 2640.5 2611.9 2516.8 2080 1758.2 1384.8 1555.8 1646 1640.7 1604.1
3137.3 2974.6 2821.2 2830.7 2827 2788.8 2780.6 2145.8 1972.3 1817.8 1789.2 1771.7 1749.8 1762.8
3190.5 3137.1 3056.1 2967.2 2836.8 2706.1 2754.5 2144.8 2064.6 1972.9 1882.1 1772 1677.6 1726.5
3123.2 3166.8 3114.7 2951 2635.3 2199.7 2477.4 2056.2 2059.3 1998.3 1861.1 1620.6 1307.6 1514
2947.8 3122.1 3109.5 2889.7 2280.5 1304.9 2067.2 1897.9 2001.5 1977 1806.6 1364.3 654.7 1208
2756.8 3081.6 3139.4 3006.8 2682.8 2220.6 2480.2 1736.2 1951.8 1983.9 1880.9 1641.5 1309.7 1496
2898.8 3126.6 3190.6 3123.3 2948.5 2752.4 2754.2 1805.3 1966.7 2011.1 1959.1 1829.2 1686 1692.2
2985.7 3124.5 3204.4 3181.5 3060.2 2890.3 2775.4 1853.5 1956.1 2016.2 2000.5 1914.5 1796.4 1724.7
2930.2 3066.6 3170.7 3168.6 3038.6 2796.3 2528.1 1821.7 1920.3 1995.1 1995.1 1906.4 1743.9 1573

5 Year 10 Year
1859.7 1632.2 1441.5 1360.9 1268.3 1097.9 859.5
1748.2 1456.9 1131 1197.1 1169.5 946.7 566.2
1616.6 1187.2 606.2 991.9 1146.8 1094.6 935.1
1616.2 1363 1079.8 1183.9 1239.3 1233.6 1209.9
1629 1485.5 1359.7 1327.9 1311.7 1297.7 1309.5
1600 1525.3 1449.3 1378.8 1303 1244 1280.7
1517 1501.5 1450.6 1353.2 1196.2 998.1 1137.5

1389.4 1445.5 1421.8 1305.9 1022.1 580.1 933
1263.2 1397.2 1414.1 1344.3 1192.1 986.2 1113.1
1294 1397.1 1424.9 1391.1 1309 1223.7 1235.8

1319.9 1386.9 1426.8 1418.7 1365.7 1295.1 1256.8
1299.2 1363.6 1414.8 1417.8 1362.9 1262.6 1159.3

15 Year

Figure D.12 Pressure distribution of layer 2.  (After well stimulation)
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3925.3 3889.9 3824 3751.1 3789.2 3767.5 3597.3 3290.6 3543.8
3908.9 3841.4 3681.6 3421.2 3642.9 3683.1 3372.8 2760 3299.4
3894 3783.5 3429.8 2827.2 3410.3 3691.7 3629.6 3376.8 3608.1

3910.7 3845.5 3689.3 3434.3 3677.4 3799.3 3800.4 3753.1 3808.1
3931 3903 3849 3788.3 3832.5 3858.7 3852.8 3855.3 3882.3

3943.4 3932.5 3913.1 3889.6 3874.3 3833.1 3776.5 3825.2 3878.8
3949.1 3943.8 3932.4 3907.4 3845.9 3692.1 3433.2 3669.5 3821.6
3951.6 3947.7 3937.1 3904.2 3796.2 3441.3 2834.9 3411 3754.8
3952.7 3950.3 3942.4 3919.9 3855.6 3698 3436.2 3673.4 3825.7
3953 3951.6 3947.4 3936.1 3908.2 3853.3 3791.5 3840.9 3893.8

3953.4 3952.7 3950.8 3946.3 3936.3 3919.7 3904.9 3915.3 3930.5
3953.6 3953.3 3952.5 3950.8 3947.5 3942.6 3939.1 3942.4 3945.9
3953.8 3953.7 3953.4 3952.8 3951.8 3950.6 3950 3950.8 3951.2
3953.9 3953.9 3953.8 3953.5 3953.1 3952.7 3952.5 3952.4 3952.8

1 Year
3831.5 3739.2 3605 3479 3498.2 3442.6 3199.9 2829 3120.5
3795 3656.8 3406.4 3071.2 3297.4 3325 2944.4 2260.1 2848.9

3768.7 3578 3108.7 2413.8 3039.6 3350.4 3263.6 2969.8 3244.4
3800 3671.9 3433.4 3109.7 3378.1 3524 3522.6 3468.2 3552.4

3839.4 3776.6 3674.5 3574.4 3612.8 3637.9 3626.2 3634.8 3691.8
3837.1 3828.7 3792 3740 3693.5 3615.9 3533.2 3596.6 3693.5
3722.7 3806.5 3822.3 3778.4 3663.3 3434.1 3115.6 3384.4 3602.8
3312 3683.1 3801.1 3775.6 3606.8 3145.7 2456.2 3082.4 3512.6

2677.6 3458.8 3772.2 3801.2 3696.5 3460.2 3130.7 3395.7 3613.5
3308.9 3689.6 3828.5 3847.7 3794.3 3686.2 3575.8 3621.7 3716.1
3698.1 3801.5 3861.2 3878.7 3855 3795.2 3716.1 3668.1 3720.7
3734.5 3746.7 3823.6 3871.4 3867.8 3803.1 3646.2 3380.3 3552.9
3514.9 3286.8 3610.8 3797.8 3839.2 3735.4 3323.3 2599.3 3202.4
3089 2517 3231.6 3701.9 3825.2 3776 3560.7 3205.2 3462.5

2 Year
3400.4 3195.5 2938.1 2697.3 2646.8 2520.9 2184.5 1685.9 2111.3
3326.3 3068.5 2669.3 2159.7 2378.1 2355.3 1829.2 780.2 1728.7
3266.7 2950.2 2270.9 1229.3 2059 2406.5 2275.2 1891 2294.6
3283.5 3061.8 2699.8 2224.6 2517.7 2662.5 2644.9 2585.4 2734.2
3294.6 3179.4 3011.3 2841.8 2847.6 2847.1 2819.9 2842.9 2958.1
3207.6 3202.5 3153.2 3069.4 2981 2854.9 2737.1 2828.1 2991.4
2915.3 3088.9 3158.6 3118.5 2960.5 2649.8 2228.1 2579.3 2887.5
2183.6 2817.3 3080.2 3102.5 2894.8 2289.7 1312.3 2193.5 2766.1
1095 2421.9 3002.7 3124.6 3011.4 2696.2 2246.8 2574.6 2866.8

2093.4 2756.5 3075.6 3181.2 3131.5 2966.4 2778.9 2806.9 2933.1
2659.7 2913.2 3100.2 3198.8 3183.5 3061.9 2883.5 2758.6 2818.7
2671 2784 2987.4 3133.6 3148.2 3003.8 2690.3 2235.2 2447.9

2261.4 2007.6 2561.1 2923.6 3024.7 2825.6 2143.7 971.9 1862.5
1598.7 779.2 1950.1 2723.3 2963.3 2854.3 2449.3 1866.1 2189.2

5 Year

Figure D.13 Pressure distribution of layer 3.  (After well stimulation)
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2655.7 2417.7 2142.6 1888.4 1795.2 1686.9 1470.8 1178.1 1484.2
2550.8 2277.5 1899 1440.5 1551.3 1529.5 1217.2 634.1 1211.4
2444.3 2131.6 1543.6 681.5 1269.9 1513.9 1455.7 1261 1551.2
2394.3 2160.8 1823.5 1412.4 1578.3 1672.4 1679.1 1678.8 1827.6
2342.4 2199.8 2016.9 1842.9 1808.9 1795.2 1786.9 1836 1966.9
2221 2170.4 2089.1 1989.5 1897.4 1792.4 1714.1 1809.1 1976.1

1957.8 2043.6 2061.1 2005 1871.2 1636.2 1339.3 1617.2 1887.1
1410 1816.4 1976.2 1973.6 1811.5 1373.4 661.8 1327.3 1783
648.6 1518.3 1898.5 1973.4 1884.8 1654.2 1337.4 1589.9 1842.8

1266.6 1709.2 1930 2003.5 1965.6 1845.6 1714.6 1753.3 1882.8
1620 1803.5 1940 2013 2003.4 1919 1799.2 1730.8 1802.7

1640.9 1733.2 1874.2 1975.1 1986.1 1889.6 1685.4 1409.3 1559.8
1413.5 1294.1 1629 1856.8 1920.9 1791.5 1363.9 658.4 1195.3
1045.1 623.6 1284.6 1747.8 1896.5 1824.2 1563.8 1199.5 1414.8

10 Year

2155.6 1961.6 1740.2 1533.3 1445.6 1351.3 1185.8 971.4 1193.1
2056.2 1838.7 1542 1184.7 1247.7 1217.7 987.5 580.1 981.9
1947.1 1701 1250.8 614 1015.5 1175.5 1127.9 993.4 1199.8
1874.1 1684.3 1418.8 1104.1 1203.4 1261.6 1264.4 1267.2 1378.8
1801.8 1677.2 1525.6 1383.1 1345.5 1331.5 1327.4 1366.4 1466.2
1686.9 1627.5 1549.8 1465.9 1393.1 1320.2 1272.7 1343.2 1466.6
1482.1 1517.3 1509.5 1459.5 1363.3 1209.2 1021.9 1211.9 1401.8
1087.6 1341.6 1434 1423.1 1311.8 1029.8 585.2 1016.3 1326.8
577.7 1126.3 1365.6 1409.8 1349.2 1202.5 1007 1181.4 1360.1
955.7 1234.6 1375.2 1422.1 1397.6 1322.3 1246 1283 1382.6

1177.8 1290.5 1378.2 1426.7 1422.7 1371.1 1300.2 1267 1328.6
1192.4 1246.4 1336.9 1405.3 1415.8 1356.2 1228.8 1059.2 1172.1
1051.1 974 1188 1338 1384.9 1304.5 1030.9 585 940
819.2 562.4 975.2 1277 1379.3 1337.3 1173.5 942.9 1097.4

15 Year

Figure D.13 Pressure distribution of layer 3.  (After well stimulation- Continued)
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3952.8 3940.9 3919.2 3897.7 3898.4 3880.8 3820.8 3746.8 3799.9
3940.6 3911.4 3852.2 3784 3818.5 3800.1 3650 3374 3606.9
3923.1 3860.1 3700.7 3435.7 3658 3699.5 3391.2 2772.2 3333.1
3908.4 3802.9 3446.1 2835.8 3421.2 3704.7 3645.8 3400.4 3634.2
3924.3 3862.6 3705.5 3445 3688.8 3811.6 3814.8 3772.6 3826.7
3943.5 3917.3 3862.9 3800.1 3844.1 3870.6 3866 3871.8 3897.4
3955.2 3945 3925.5 3901.2 3885.8 3844.8 3789.8 3843.5 3894.1
3960.5 3955.6 3944.2 3918.9 3857.2 3703.5 3445.7 3693.9 3839.6
3962.8 3959.2 3948.6 3915.5 3807.3 3451.6 2843.7 3438.3 3775.1
3963.8 3961.6 3953.8 3931.3 3867.2 3710.1 3450 3698.4 3843.6
3964.1 3962.9 3958.8 3947.7 3920.3 3866.7 3806.8 3860.4 3908.6
3964.5 3963.9 3962.1 3957.6 3947.9 3931.7 3917.7 3929.4 3943.1
3964.7 3964.5 3963.7 3962.1 3959 3954.4 3951.3 3954.9 3957.6
3964.9 3964.8 3964.5 3964 3963 3961.8 3961.2 3961.9 3962.4
3965 3965 3964.8 3964.6 3964.2 3963.9 3963.7 3963.5 3964

1 Year
3899.2 3860.2 3799.9 3743.3 3721 3671.6 3563.7 3454.9 3525.6
3859.6 3784.7 3663.2 3543.2 3558.2 3508.2 3292.9 2956.8 3229.7
3818.4 3691.7 3441.1 3096.5 3323.4 3353.1 2973.5 2273.3 2903.3
3791.7 3611.5 3134.5 2421.9 3053.3 3368.2 3286.6 3003.2 3287.6
3820.6 3700.1 3457.7 3123.4 3391.3 3539.2 3542.7 3498.8 3583.7
3856.8 3797.6 3693.7 3588.8 3625.8 3652.1 3644.7 3662 3717
3852.4 3842.4 3806 3752.8 3706 3629.7 3551.9 3627.4 3719.3
3737.7 3809.3 3830.3 3788.9 3674.8 3446.9 3133 3424 3633.3
3327 3662.1 3799.3 3783.2 3617.3 3156.4 2464.6 3124.3 3546.3

2687.2 3402.2 3759.7 3806.8 3707.8 3474.2 3149 3435.5 3643.4
3323.5 3666.5 3825.5 3855.8 3807.3 3702.3 3595.7 3650.1 3740
3712.4 3796.2 3863.7 3886.9 3865.6 3805.2 3722.3 3672 3739.7
3750.2 3733.7 3819.8 3876.4 3875.5 3805.5 3628.8 3334.1 3570.9
3543.9 3298.1 3622.7 3809.9 3851 3746.7 3332.6 2607.6 3234.7
3136.3 2527.9 3253.5 3719.8 3840.8 3793.9 3585.8 3238.8 3507.5

2 Year
3577.7 3468.7 3314.4 3163.9 3064.9 2947.3 2775.9 2628.7 2742.8
3468.8 3301.7 3063.6 2828.7 2772.6 2654.6 2352.5 1902.3 2299.6
3378.6 3145 2742.6 2214 2434.5 2413.9 1886.4 808 1826.4
3314.6 3016.2 2317.8 1237.7 2083.3 2438.6 2315.6 1948 2371.2
3324.7 3114.9 2741.3 2244.7 2537.7 2687.3 2680.8 2643.3 2794
3327 3215.8 3041.3 2861.6 2865.5 2869.3 2853.7 2897.6 3009.5

3231.7 3219 3168.3 3082.8 2995.5 2874.4 2769.3 2886.6 3043.1
2933.1 3077.9 3155.1 3123 2970.2 2664.9 2254.6 2646.3 2945
2194.1 2760.4 3052.7 3097.1 2899.8 2299 1319.9 2257.8 2827.1
1101.1 2306.9 2953.6 3112.6 3015.3 2708.4 2269.7 2635.9 2922.3
2100.8 2690.9 3041.1 3172.7 3136.8 2979.6 2800.8 2848.8 2979.9
2673.5 2877.1 3079.5 3192.7 3185.4 3065.2 2883.6 2762.4 2860.6
2695.4 2735.7 2954.7 3119.7 3143 2992.3 2651.7 2161.3 2493.2
2319.2 2018.4 2570.8 2936.2 3039.3 2841.2 2156.2 979.8 1937.1
1696.1 795.5 1981.8 2754 2994.7 2895.1 2508.4 1945.9 2315.3

5 Year

Figure D.14 Pressure distribution of layer 4.  (After well stimulation)
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2908.9 2765.2 2572.6 2383.4 2248.6 2127.6 1996.2 1904.7 1999.7
2752.2 2557.4 2298.3 2045.8 1946.3 1838 1638.1 1367.2 1650.6
2622.5 2376.8 1993.3 1512.5 1626 1603.1 1282.2 655.7 1301.4
2507.9 2214.8 1603.3 692.1 1303.1 1554.8 1502.8 1320.6 1627.8
2448.9 2228.8 1876.6 1439.3 1604.2 1703.9 1722.9 1745.4 1893.2
2386.3 2249.6 2057.1 1868.9 1831.3 1822.8 1829 1901.8 2027.1
2254.2 2200 2113.4 2007.6 1914.9 1816.1 1754.2 1878.3 2037.5
1981.5 2048.1 2066.9 2013.3 1882.6 1653.9 1371.7 1691.7 1952.9
1422.8 1784 1961 1972 1817.2 1383.3 669.5 1395.6 1851.3
652.9 1443 1865.3 1965.4 1888.8 1666.9 1364.1 1657.2 1905.5

1270.8 1663.4 1905.2 1997.3 1970.7 1859.7 1741.5 1805.3 1937.1
1630.8 1779.2 1926.7 2010.1 2007.5 1926.6 1809.9 1753.2 1852
1661.4 1705.2 1856.5 1970 1987.8 1889.3 1671.1 1379.1 1611.2
1458.4 1303.9 1639.3 1870.5 1937.4 1810.4 1381.3 666.4 1267.7
1119.4 634.1 1312.7 1779.5 1930.9 1867.9 1623.3 1277.1 1535.3

10 Year
2382.3 2261.1 2098.4 1937.3 1816.2 1709 1599.8 1523.2 1588.5
2241.2 2081.5 1872.1 1665.1 1570.9 1475.3 1319 1115.3 1319.6
2118.5 1923.5 1623.1 1245.8 1311.1 1279.2 1039.6 595 1048.8
2001.4 1771.9 1302.5 622.6 1044 1210.3 1166 1038.4 1257.2
1921.6 1743.4 1465.5 1128.3 1225.9 1288.4 1299.9 1318.9 1428.8
1841.3 1722.8 1562.5 1407.5 1366 1355.2 1361.6 1417.9 1512
1718.1 1658 1574.6 1484.2 1409.7 1340.5 1304.7 1396.4 1512.5
1505.6 1529.2 1520.5 1470.1 1375.1 1224.1 1046.4 1266.9 1450.6
1101.7 1327.2 1429.6 1426.2 1318.8 1038.5 590.7 1065.5 1377.1
581.5 1081.1 1347.6 1407.8 1354.9 1213.5 1027.5 1231 1407
961.2 1208.5 1361.8 1420.8 1404 1334.9 1268 1323.7 1423.9

1187.7 1278.2 1372.3 1427.7 1428.5 1379.9 1311.7 1288.1 1366.7
1208.8 1232.3 1328.9 1405.7 1421.1 1360.6 1224.3 1044.9 1211.2
1083.9 982.7 1197.4 1350.4 1399.5 1320.9 1045.6 590.9 993
871.9 569.3 996.7 1302.8 1407.7 1372.4 1218.5 999.9 1185.4

15 Year

Figure D.14 Pressure distribution of layer 4.  (After well stimulation- Continued)
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3971.8 3965.9 3954.1 3933.4 3912.9 3913.9 3897.7 3841.6 3772.9 3835.8 3903.2
3968.5 3956.2 3928 3871 3804.3 3838.4 3822.3 3680.4 3414.4 3673 3843.2
3963.4 3940.2 3876.3 3716.5 3449.2 3672.4 3715 3407.4 2783.3 3405.9 3774.5
3959.9 3926.9 3819.3 3459.7 2844.2 3431.8 3717.8 3660.9 3420 3683.5 3846.8
3963.5 3940.8 3877.7 3719.3 3456.2 3700.4 3823.9 3828.7 3790.4 3854.9 3913.4
3968.8 3957.5 3930.6 3875.7 3812 3855.8 3882.6 3879.1 3887.3 3917.2 3943.8
3972.5 3967.6 3957.1 3937.4 3912.9 3897.4 3856.8 3802.8 3859.6 3914.4 3946.6
3974.4 3972.2 3967.2 3955.7 3930.3 3868.7 3715.1 3458 3712.7 3866.3 3932.5
3975.2 3974.1 3970.6 3960 3926.9 3818.7 3462.4 2852.3 3457.6 3808.1 3918.4
3975.5 3974.9 3972.8 3965.1 3942.7 3878.8 3722 3462.6 3717.3 3869.9 3934.9
3975.8 3975.3 3974.1 3970.1 3959.1 3932.1 3879.1 3820.4 3876.4 3927.3 3954.7
3975.9 3975.7 3975 3973.3 3968.9 3959.4 3943.7 3930.2 3942.6 3957.3 3966.9
3976 3975.9 3975.6 3974.9 3973.3 3970.3 3966 3963.1 3966.8 3969.7 3972.7

3976.1 3976 3975.9 3975.6 3975.1 3974.2 3973.1 3972.5 3973 3973.8 3974.8
3976.1 3976.1 3976.1 3975.9 3975.7 3975.4 3975.1 3974.9 3974.8 3975.3 3975.7
3976.1 3976.1 3976.1 3976 3976 3975.9 3975.8 3975.7 3975.7 3975.8 3975.9

1 Year
3946.8 3920.8 3880.9 3823.3 3769.6 3749 3703.3 3603 3504.1 3597.6 3732.1
3933.7 3890.3 3816.8 3699.5 3581.8 3597.2 3551.7 3348.9 3025.2 3349.8 3621.2
3917.2 3851.8 3721.4 3468.3 3117.8 3346.9 3378.6 2998.9 2285.4 3018.9 3519.2
3907.6 3826.8 3639.5 3154.2 2429.6 3067 3385.8 3308.4 3034.4 3373.5 3631.6
3914.2 3851.1 3724.8 3477.2 3136.1 3404.6 3554.5 3562.4 3528.4 3638.2 3759.6
3920.8 3881.2 3817.4 3710.7 3602.5 3638.9 3666.5 3662.9 3688.2 3757.3 3831.7
3902.7 3873.5 3857.5 3819.8 3765.5 3718.6 3643.5 3569.8 3654.7 3760.5 3844.8
3820.1 3763.3 3819.7 3840.4 3800 3686.6 3459.6 3148.6 3455.4 3685.2 3819.9
3611 3368.4 3664.7 3804.4 3792.5 3628.3 3167 2472.5 3154.6 3607.4 3798.1

3290.7 2699.3 3392.8 3759.9 3814.9 3719.3 3487.3 3164.8 3466.4 3694.3 3827.5
3606.8 3364.7 3667.8 3829.7 3865.2 3819.6 3716.7 3612.8 3674.6 3778.3 3861.7
3803 3739.1 3802.8 3870.8 3896.8 3877.2 3817 3733.3 3685.3 3774.1 3860.2

3850.7 3780 3740.4 3826.8 3886 3886 3814.2 3631.3 3333.9 3618.9 3804.5
3797.6 3604.1 3316.3 3640.4 3825 3864.9 3760.9 3347.2 2616.6 3315.6 3731
3713.8 3266.4 2542.7 3305.8 3749.9 3863.1 3823 3637.3 3321.7 3610.2 3812.4
3784.2 3582.2 3241.6 3596.5 3818.1 3897.5 3891.6 3826.5 3748.2 3821.3 3887.7

2 Year
3733.3 3634.3 3516.7 3367 3221.7 3127.5 3016.8 2857.1 2725.1 2881.2 3122.5
3686.2 3551.7 3380.8 3147.1 2913.8 2859.5 2747.2 2459.4 2022.9 2510 2937.1
3629.9 3462.9 3214.5 2803.3 2259.8 2486.2 2468.6 1936.9 833.2 2026.7 2775.3
3582.5 3397.3 3076.9 2356.1 1245.2 2107.6 2471.3 2355.9 2006.6 2525.7 2939.6
3549 3395.9 3165.5 2776.5 2263.5 2558 2712.9 2717.3 2703.2 2906.1 3143.8

3490.7 3382.5 3253.5 3068.9 2881 2883.9 2892.3 2888.2 2953.8 3101.4 3277.7
3351 3274.2 3242 3184.9 3097 3010.8 2894.6 2801.7 2943.4 3135.3 3322.4

3069.5 2972.5 3084.1 3158.4 3129.8 2981.1 2680.4 2279.7 2705.7 3050.8 3299.5
2596 2247 2746 3040.8 3096.3 2906.2 2308.6 1326.8 2311.5 2944.1 3263.1

2025.4 1114.8 2273.3 2930.5 3107.3 3020.8 2720.6 2291.1 2690.8 3025.5 3272.6
2482.9 2151.1 2670.6 3024.4 3169.5 3143.1 2992.6 2823 2893.3 3067.2 3257.9
2820.6 2713.9 2869.8 3071.3 3192.4 3191.2 3073.8 2894.7 2789.4 2948.1 3161.5
2912.1 2757.4 2734.4 2949.2 3121.1 3148.9 2997.3 2650.2 2168.2 2610.8 2982.9
2808.4 2447.5 2049.5 2594.1 2958.4 3062.9 2868.5 2185.5 992.9 2120.3 2832
2677.2 1951.3 826.8 2070.3 2817.2 3053.8 2975.9 2637.5 2140.7 2584.2 3004
2821.5 2451.8 1933.4 2521.9 2967.9 3174.1 3176.2 3040.2 2901.7 3048.2 3216
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3147 2994.3 2833.1 2641.9 2456.4 2324.9 2208.2 2083.4 2001 2131.3 2339.6
3061.9 2872.7 2665.8 2406.8 2152.2 2052.2 1945.8 1750.7 1481.5 1838 2176.3
2953.8 2739.5 2471.9 2075.4 1574.2 1694.6 1672.4 1341.5 676.5 1475.7 2027.7
2843.9 2619.4 2296.3 1655.7 701.7 1336.3 1596.9 1550.6 1384.6 1774.6 2114.9
2740 2546.1 2297.5 1924.4 1464.8 1630.6 1736.8 1768.3 1815.7 2012.5 2244.6

2614.9 2464.4 2303 2095.6 1894.5 1854.4 1851.7 1872.3 1969.8 2135.7 2332.1
2428.1 2314.9 2236.5 2139.2 2026.9 1933.4 1840.8 1795 1947.6 2148.2 2356
2143.6 2031.5 2066.4 2078.1 2023.7 1895.3 1672.2 1403.1 1762.9 2073.5 2327
1734.1 1471.1 1781.7 1957.1 1973.9 1824.2 1393.6 676.6 1458.3 1979.2 2282.9
1269.8 662.7 1421.9 1850.2 1962.3 1894.3 1680 1390.2 1722.5 2021 2269.5
1520.2 1305.4 1649.4 1893.4 1995.4 1977.3 1874.3 1769.5 1861.2 2037.4 2239.2
1737.9 1662.6 1775.8 1922.4 2011.9 2015.3 1939 1829.8 1794.2 1948.6 2156.1
1820 1711.2 1708.8 1857 1975.8 1998.4 1901.7 1682.7 1402.5 1726.8 2029

1792.8 1554.3 1329.1 1661.5 1894.7 1964.9 1843.3 1415.6 679 1428.9 1947.5
1761.6 1304.1 653.3 1385.6 1844.5 1997.8 1954.5 1747.8 1450.4 1775.4 2107
1895.8 1655.5 1334.2 1703.3 1992.8 2138.7 2154.6 2082.8 2019.7 2155.1 2300.4

10 Year
2592.8 2458.3 2320.6 2158 1998.2 1879.4 1774.3 1668.9 1598.1 1687.5 1838.6
2508.5 2346.7 2175.5 1964.5 1754.7 1659.4 1563.5 1409.3 1203 1460.3 1706.8
2398.7 2220.1 2005.2 1694.1 1299.4 1369.7 1337.2 1087.1 609.6 1176.8 1579
2282.5 2096.9 1842.7 1348.9 630.5 1072.5 1246 1204.7 1086.6 1367.6 1617.4
2168.5 2005.2 1804.2 1508.3 1151.5 1249.3 1316.4 1336.7 1373.7 1519.2 1690.7
2041.2 1911.1 1771.7 1598.2 1431.8 1387.2 1380.1 1396.9 1470.9 1593.3 1738.6
1878.4 1774.6 1694 1600.4 1503.2 1427 1361.8 1337.3 1449.5 1594.3 1745.7
1652 1552.3 1551 1535.1 1482.3 1387.8 1239.9 1070.7 1320.3 1538.6 1719.1

1343.7 1143.8 1333.1 1432.8 1431.8 1326.9 1047.7 595.9 1111.7 1470.2 1683.3
999 588.6 1071.2 1341.6 1409.2 1361.7 1224.9 1047.8 1280 1492 1668.9

1139.6 988.2 1203.2 1357.3 1422.7 1411.5 1348.3 1291.2 1367.4 1499.1 1646
1271.7 1213.2 1279.8 1372.8 1432.2 1437.1 1392.3 1329.7 1321.7 1440.2 1592.3
1325.6 1246.2 1238.7 1333.1 1413.7 1432.6 1373.7 1236.8 1065.4 1296.8 1515.6
1316.5 1152.4 1001.8 1215.7 1371.8 1423.6 1348.7 1073.2 599.5 1108.3 1474.9
1310.5 1001.4 581.1 1050.7 1355.4 1462.5 1441.1 1312.6 1125.1 1360.3 1599
1412.8 1249 1032.9 1278 1474.1 1575.3 1594.5 1558.7 1530.9 1635.4 1742.8
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3985.5 3983.7 3979.9 3973.8 3968 3965.9 3959 3942.9 3928.4 3944.2 3960.8
3983.6 3979 3968.7 3950.5 3932.3 3933.6 3920 3871.7 3812.4 3873.8 3926.8
3980.3 3969.9 3942.6 3886.3 3820.1 3854.4 3839.9 3702.1 3440.1 3713.1 3866.6
3975.6 3954.8 3891.5 3730.1 3461 3685.1 3728.4 3420.2 2793.6 3444.4 3800
3972.4 3942.1 3834.9 3471.7 2852.7 3442.2 3729.8 3674.2 3436.5 3715.7 3868.2
3975.7 3955.1 3892.2 3731.8 3466.6 3711.4 3835.6 3841.6 3806.1 3876.7 3929.9
3980.6 3970.4 3943.6 3887.8 3823.3 3867 3894.1 3891.4 3901.4 3934 3957.8
3983.9 3979.6 3969.1 3949 3924.2 3908.6 3868.2 3814.9 3873.7 3931 3960.3
3985.6 3983.7 3978.7 3967 3941.5 3879.9 3726.2 3469.1 3727.8 3885.9 3947.1
3986.3 3985.3 3981.8 3971.2 3938 3829.7 3472.5 2860.8 3472.4 3830.3 3933.9
3986.5 3985.9 3984 3976.3 3953.9 3890 3733.2 3473.9 3732.4 3889.2 3949.3
3986.8 3986.4 3985.2 3981.2 3970.4 3943.5 3890.8 3832.7 3890.2 3942.7 3967.6
3987 3986.8 3986.2 3984.5 3980.2 3971 3955.6 3942.7 3955.4 3970.3 3978.8

3987.1 3987 3986.7 3986 3984.6 3981.7 3977.6 3974.8 3978.4 3981.5 3984
3987.1 3987.1 3987 3986.7 3986.2 3985.4 3984.3 3983.7 3984.1 3985.1 3986
3987.1 3987.1 3987.1 3987 3986.8 3986.6 3986.3 3986.1 3985.9 3986.4 3986.8
3987.2 3987.1 3987.1 3987.1 3987.1 3987 3986.9 3986.8 3986.8 3986.9 3987
3987.2 3987.2 3987.2 3987.2 3987.2 3987.1 3987.1 3987.1 3987.1 3987.1 3987.2

1 Year

3973 3963.4 3946 3922.7 3900.5 3884.7 3860.8 3823.8 3798.8 3830.7 3871.3
3962.7 3943.1 3907.9 3857.2 3809.8 3792.4 3753.7 3668.1 3585.2 3679.6 3782.3
3949.4 3914 3843.4 3727.5 3610.8 3627.6 3586.1 3391 3074.1 3428.1 3666.2
3933.9 3877.4 3747.9 3490.4 3135.1 3366.4 3400 3019.6 2296.5 3085.4 3565.6
3924.9 3853.3 3665.5 3171.1 2437.3 3079.4 3401.5 3327.5 3060.5 3432.3 3670.6
3930.7 3875 3747.9 3494.2 3147.5 3416.8 3568.6 3580.3 3554.6 3680.1 3788.7
3936.2 3901.2 3836.2 3726.1 3615.2 3651.2 3679.9 3679.4 3711.4 3789.8 3855
3918.1 3891.4 3872.8 3833 3777.7 3730.7 3656.4 3585.7 3677.9 3792.6 3867.1
3838.3 3782.4 3831.8 3851.3 3811.1 3697.9 3471.3 3162.3 3480.3 3722.7 3844.4
3635.7 3389.9 3672.9 3812.5 3802.4 3638.9 3177 2480.4 3177.8 3648.8 3824.2
3318.9 2710 3396.1 3765.8 3824.3 3730.4 3499.3 3178.5 3490.7 3730.7 3851.3
3631.5 3386 3675.2 3837.5 3875.5 3831.6 3730 3628.2 3695.6 3807.3 3882.1
3822 3758.7 3813.1 3880.5 3907.9 3889.6 3830.2 3746.8 3701.3 3799.4 3879.2

3868.5 3801.5 3752.1 3837.4 3897.3 3897.9 3825.6 3640.9 3344.2 3647.5 3825.2
3819 3637.5 3332.5 3656.1 3839.5 3878.6 3774.8 3360.7 2625.6 3351.9 3754.4
3741 3317.4 2555.3 3333.4 3771.5 3881.1 3843.5 3666.2 3359.1 3657.3 3835.3
3819 3633 3311.3 3642 3843.8 3916 3911.3 3853.3 3782.8 3851.4 3910.9

3896.1 3824.8 3741.9 3828.8 3909.3 3946.1 3949.3 3931.9 3914.4 3932.5 3952.4
2 Year

3823.5 3775 3701.2 3612.5 3524.7 3451.1 3377.4 3303.1 3267.6 3332.4 3417.1
3772.2 3696.7 3588.1 3451.7 3319.8 3234.1 3136.4 2998.9 2889.7 3047 3227.1
3721 3614.6 3448.1 3214.5 2982.5 2932.2 2826.3 2548.6 2119.9 2654.9 3024.4
3666 3526.6 3277.2 2854.4 2297.4 2530.1 2515.8 1979.5 854.7 2143.4 2861.4
3619 3459.8 3133.8 2389.6 1252.4 2129 2500.6 2391.7 2058.4 2635.1 3014.2

3583.6 3451.2 3213.9 2808.2 2280.2 2576.4 2736.3 2750.7 2757.5 2994.5 3203.6
3522.5 3427.7 3290.9 3094.5 2898.6 2900.9 2913.6 2919.8 3004.8 3176.4 3328.7
3382.9 3311.1 3267.1 3201.9 3110.7 3025.1 2913.3 2830.9 2993.6 3208.8 3371.4
3106.3 3004.9 3096.7 3165.6 3137.9 2991.7 2694.7 2301.9 2755.9 3130.7 3351.2
2643.5 2276.1 2745.5 3038 3098.9 2913.3 2317.7 1333.3 2355.5 3028.2 3317
2079.1 1125.5 2264.2 2921.4 3107 3027.3 2732.1 2310.3 2737.7 3103.1 3323.8
2534.5 2180.3 2666.5 3018.7 3170.8 3150.9 3005.8 2844.7 2934.8 3135.4 3305.8
2865.2 2749.1 2875.8 3072.4 3197.3 3200.5 3086.4 2912 2822.1 3013.6 3210.1
2959.1 2807.1 2749 2956.3 3130.1 3160.8 3010.2 2663.2 2191.8 2685 3038.3
2867.8 2526.5 2079.9 2618.2 2982.2 3088 2896.6 2213.2 1005.9 2208.6 2895.5
2752.9 2059.8 851.3 2123 2866.3 3101.2 3033.6 2714.4 2234.1 2715.6 3072.3
2929.9 2577.3 2080.9 2624.4 3035 3228.7 3236.8 3119.3 2999.6 3142.4 3298.7
3161.4 2977.6 2817.1 3005.7 3231.6 3371.9 3407.1 3373 3345.4 3408.5 3487.9

5 Year

Figure D.16 Pressure distribution of layer 6.  (After well stimulation)



246

3307.5 3220.1 3096.4 2954.2 2814.9 2698.4 2600.5 2523.2 2493.8 2550.7 2628.1
3209.9 3091.4 2936.3 2754.5 2580.1 2454.9 2345.5 2233.7 2163.3 2291.2 2443.7
3114.4 2965.7 2760.5 2498.2 2241.5 2144 2039.8 1848.5 1577.5 1972.3 2259.8
3005.6 2830 2558.8 2146.3 1626.6 1753.4 1732.6 1393.4 695.2 1581.3 2108.6
2894.8 2705.4 2373.4 1702.8 710.6 1366 1635 1594.1 1440.8 1881.5 2188.7
2787.3 2622.7 2363.8 1968 1487.9 1654.8 1767 1810.2 1879.8 2108.3 2308.7
2657.6 2528.4 2355.7 2131.9 1918.2 1875.6 1878.1 1912.1 2032.2 2224.1 2390.7
2467.5 2366.5 2274.6 2164.8 2045.3 1950.5 1863.4 1832.3 2009.6 2236.8 2413.9
2183.2 2073.5 2089.8 2092 2034.9 1907.5 1689.2 1431.5 1825.3 2167.2 2387.3
1778 1501.5 1789.5 1959.6 1978.3 1831.8 1403.4 683.4 1511.3 2074.3 2344.5
1315 670.6 1418.2 1845.3 1963 1900.8 1692.6 1414.1 1780 2110.7 2328.3

1564.4 1329.4 1648.1 1890 1997.2 1985.1 1889.1 1796.9 1913.1 2117.5 2294
1777.7 1693.6 1783.1 1925.3 2018 2026.2 1954.6 1853.9 1837.9 2022.7 2209.9
1862.3 1754.5 1724.4 1866.6 1987.6 2014.1 1920 1703.9 1435 1804.5 2086.7
1845.5 1619.2 1355.6 1685.5 1921.3 1995 1877.5 1448.7 691.3 1512.4 2009.8
1829.3 1391.5 669.4 1432.7 1896.2 2052.4 2018.6 1827.6 1539.5 1899.1 2176.5
1993.9 1760.9 1448.8 1790.6 2059.6 2199.8 2222.2 2165.5 2116.7 2250.7 2389.1
2198.9 2064.1 1954.2 2080.3 2243.2 2355.7 2401.8 2404.8 2418.8 2498.9 2584.9

10 Year

2746.3 2665.9 2552.2 2422.4 2293.9 2182.3 2087.2 2011.9 1976.6 2008.6 2060.6
2651.6 2546.3 2411.4 2254.7 2101.5 1985.7 1885.2 1787.2 1723.4 1809.5 1917.7
2555.8 2428.8 2258.3 2042.8 1830.4 1735.8 1640.9 1487.2 1277.6 1561.6 1769.3
2444.2 2298.7 2080.4 1755.6 1345 1419.9 1387.8 1128.5 622.7 1255.9 1638.8
2326.6 2171.3 1909.2 1390.9 637.9 1098 1278.4 1239.5 1129.5 1447.9 1672.3
2209.7 2071.6 1862.5 1547.8 1172.7 1270.7 1342.3 1370.8 1423.3 1591 1738.6
2078.5 1967.4 1819.7 1631.8 1454.1 1406.6 1402.9 1429.2 1519 1659.5 1782.3
1912.2 1821.7 1730.8 1625.5 1521 1443.2 1381.5 1367.3 1497.2 1660 1788.6
1684.9 1590.8 1575.8 1551.1 1494.6 1399.9 1254.6 1092.9 1367.4 1606.9 1763.2
1378.1 1170.9 1345.3 1439.9 1438.8 1335.1 1056.4 600.9 1151.3 1538.9 1728.1
1031.7 594.5 1072.3 1342.2 1413 1369 1236 1066.6 1323.5 1557.2 1711.8
1171.5 1007 1205.7 1358.3 1426.9 1419.8 1361.7 1313.7 1407.8 1558.2 1686.4
1300.7 1237.3 1288.1 1378.1 1439.4 1447.6 1406.7 1350.4 1356.5 1496 1632.1
1356.4 1278.5 1252.5 1343.3 1425.7 1447.3 1390.7 1255.4 1091.1 1355 1557.7
1354.2 1198.9 1021.7 1235.5 1394.8 1449.4 1377.7 1099.6 607.9 1169.7 1520.6
1358.8 1063.1 591.4 1086.6 1397.1 1506.2 1491.9 1373.9 1191.4 1451.5 1650.2
1483.7 1324.5 1113.1 1342.1 1524.4 1622.5 1646.5 1620.9 1602.5 1706.5 1809.2
1632 1540.3 1465.6 1549.9 1661.2 1742.3 1782.9 1797.9 1821.8 1888.4 1954.2
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3997.7 3996.9 3995.2 3991.7 3986.2 3980.9 3979.1 3972.9 3958.6 3945.6 3960.4 3976.8 3988
3997.3 3995.5 3991.5 3982.3 3965.8 3949.2 3950.9 3939.3 3896.3 3842.9 3903.2 3952.1 3979.2
3996.4 3992.8 3983.2 3957.4 3900.3 3834.1 3868.7 3855.3 3720.1 3461.8 3751.6 3901.5 3963
3995.3 3988.9 3969.5 3908.7 3743.6 3472.5 3697.3 3741.2 3432.9 2803.2 3488.4 3844.3 3949.3
3994.6 3986.3 3957.9 3854.3 3484.4 2860.9 3452.9 3741.7 3687.3 3452.8 3750.4 3901.7 3963
3995.3 3989 3969.6 3909 3744.7 3477.3 3722.7 3847.4 3854.1 3821.3 3899.2 3952 3979
3996.4 3992.9 3983.3 3957.5 3899.9 3834.7 3878.4 3905.7 3903.5 3915 3950.9 3974.5 3987.6
3997.3 3995.6 3991.5 3981.4 3960.6 3935.5 3919.9 3879.6 3826.8 3887.2 3947.8 3976.5 3989.4
3997.8 3997 3995.1 3990.3 3978.3 3952.7 3891.1 3737.4 3480.2 3742.2 3906 3965.8 3986.9
3998 3997.5 3996.5 3993.2 3982.3 3949.2 3840.8 3483 2869.2 3486.4 3853.7 3954.8 3984.6

3998.1 3997.6 3996.9 3995.2 3987.4 3965 3901.2 3744.5 3485.1 3746.7 3909 3967.6 3987.9
3998.2 3997.9 3997.4 3996.4 3992.4 3981.6 3955 3902.7 3845 3903.6 3958.3 3982.5 3992.4
3998.2 3998.1 3997.8 3997.3 3995.7 3991.7 3982.9 3968.4 3956.2 3968.7 3983.4 3991.5 3995.5
3998.3 3998.1 3998 3997.8 3997.2 3995.8 3993.2 3989.4 3986.8 3990.2 3993.3 3995.7 3997.1
3998.3 3998.2 3998.1 3998 3997.8 3997.4 3996.6 3995.6 3995 3995.1 3996.3 3997.3 3997.8
3998.3 3998.2 3998.1 3998.1 3998 3997.9 3997.7 3997.4 3997.2 3997 3997.5 3997.9 3998.1
3998.3 3998.2 3998.2 3998.2 3998.1 3998.1 3998.1 3998 3997.9 3997.9 3998 3998.1 3998.2
3998.3 3998.3 3998.2 3998.2 3998.2 3998.2 3998.2 3998.2 3998.1 3998.1 3998.2 3998.2 3998.3

1 Year
3992.1 3986.4 3977 3961.2 3940.1 3919.8 3905.6 3884 3850.8 3828.6 3859.1 3900.9 3939
3989.2 3979.3 3961.9 3930.7 3885 3842.4 3827.8 3794.5 3719.3 3646.6 3741.2 3837.7 3911
3984.4 3968.1 3935.6 3868.7 3750.7 3634.1 3652.3 3613.8 3424 3113.4 3500.8 3738 3869.2
3979.3 3955.2 3902 3776.8 3510.5 3150.1 3383.2 3418.2 3037.1 2306.4 3158.3 3649.9 3841.1
3976.3 3947.6 3879.5 3696.9 3187.8 2444.6 3091 3415.9 3344.6 3085.3 3494.7 3737.6 3868.3
3976.6 3951.9 3898.6 3774.8 3511 3158.7 3428.6 3582 3596.7 3578.9 3723.5 3834.7 3908.9
3975.4 3955.4 3920.9 3857 3741.2 3627.5 3663.2 3692.8 3694.9 3732.9 3822.6 3889.2 3936.2
3963.1 3938 3908.8 3888.9 3846.3 3789.7 3742.5 3668.8 3600.4 3699 3824.8 3899.6 3945
3925.8 3866 3800 3844.5 3862.8 3822.4 3709.3 3482.8 3174.9 3502.5 3760.8 3881.6 3941.4
3851.6 3682.8 3407.9 3681.8 3822.2 3813 3649.8 3186.9 2487.9 3198.6 3691.4 3865 3938
3773.2 3387.9 2719.5 3401.3 3774.2 3834.7 3741.7 3511 3191.2 3512.4 3767.5 3887.1 3945.5
3849.3 3679.1 3403.9 3683.5 3847.2 3886.6 3843.9 3743.5 3643.3 3715.3 3836 3911.3 3954.4
3918.2 3851.4 3776.6 3824.8 3892.3 3920.6 3903.8 3846 3763.7 3719.4 3823.5 3906.5 3953.2
3943.1 3893.9 3820.5 3765.3 3849.7 3909.9 3911 3839.2 3654.4 3358.2 3671.7 3857.3 3938.2
3934.9 3851.1 3661.6 3347.1 3670.7 3853.6 3892.3 3788.8 3373.8 2634 3376.2 3792.9 3923.3
3920.3 3782.8 3346.8 2566.2 3352.5 3789.2 3896.9 3860.3 3686.2 3381.1 3686.1 3867 3944.3
3940.8 3856.6 3665.9 3344.5 3669.9 3863.8 3932.2 3927.7 3872.8 3805.4 3873.7 3934.7 3968.8
3962.2 3920.5 3846.7 3765.5 3849 3925.2 3959.9 3962.9 3946.5 3930 3947.8 3968.6 3982.8

2 Year

3891.6 3851.8 3801.1 3731.2 3648.2 3565.9 3496.5 3427.8 3359.5 3327.6 3389.8 3481.2 3582.3
3871.9 3816.4 3745.4 3645.5 3519.5 3398.5 3320.5 3232.3 3110.2 3014.4 3171.6 3346.1 3509.5
3842.3 3770.5 3669.5 3509.1 3269.1 3036.7 2990 2889.7 2619.5 2199.1 2789.4 3165.1 3414
3808.1 3720.5 3585.6 3340.7 2898 2327.7 2564.9 2553.3 2014 872.1 2270 3018.5 3354.1
3771.8 3675.7 3519.4 3196.8 2421 1258.2 2146.9 2524.9 2422 2106.6 2750.3 3145.8 3398.3
3728.2 3637.6 3504.6 3267.3 2838.2 2295.2 2592.6 2756.4 2779.4 2807 3085.1 3305.1 3480
3657.1 3572.8 3472.3 3331.3 3118.8 2914.8 2916.2 2932.2 2947.1 3050.1 3252.3 3412.5 3548
3531.7 3435 3348.4 3294.5 3219.1 3124.1 3038.6 2929.9 2856.1 3037.9 3283.2 3451.6 3582.5
3332.3 3172.5 3037.8 3111.1 3175.2 3147.3 3002.4 2707.9 2321.2 2800.7 3211.7 3437.3 3586.4
3073.1 2743.1 2304.1 2747.1 3040.3 3104.5 2921.5 2326.7 1338.9 2395.2 3114.6 3408.3 3575.7
2864.5 2215.8 1134.5 2258.6 2919.8 3110.9 3035.4 2743.5 2327.8 2779.7 3181.8 3409.6 3563
2985.8 2642.1 2210 2666.1 3019.9 3176.4 3160.7 3019.5 2865.4 2972.9 3203.2 3385.8 3531.1
3147.8 2948 2786.9 2887.9 3080.8 3207.4 3213.9 3103 2932.9 2855.3 3075.2 3293.1 3466.1
3230.7 3042.4 2855.2 2769.5 2969.6 3143.8 3176.5 3027.4 2681.8 2218.5 2748.7 3136.1 3382.7
3235.5 2972.3 2590 2107.2 2640.4 3005.5 3112.7 2923.1 2237.6 1016.8 2272.3 3008.8 3340
3238.2 2882.3 2134.1 869.4 2160.2 2906.3 3140.8 3077.9 2766.1 2289.8 2800.2 3176.8 3419.2
3331.1 3059.7 2670 2156.8 2691.8 3088.7 3275.8 3286.4 3177.2 3066.6 3215.5 3389.3 3542.3
3435.2 3251 3044.7 2881.6 3060.5 3275.9 3410 3444.8 3414.1 3390 3454.6 3545.1 3639.6

5 Year

Figure D.17 Pressure distribution of layer 7.  (After well stimulation)
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3438.5 3354.6 3258.8 3137.7 3000.7 2866.3 2752.9 2658.3 2584.2 2555.6 2609.6 2694.3 2796.3
3389.3 3283.9 3166.7 3018.3 2844.7 2678.6 2559.3 2455.3 2351.2 2286.4 2412.1 2560.8 2715
3313.5 3192.4 3047 2845.3 2572.4 2312 2216.9 2115.6 1926.6 1656.9 2096.8 2391.1 2608.9
3221.1 3087 2913 2642.7 2205.7 1668 1799.3 1779.8 1434.2 710.5 1694.3 2251.3 2532.8
3116.9 2976.6 2786.1 2453.5 1745.6 717.5 1389.6 1665.4 1629.6 1491.7 1991.3 2315.2 2544.3
2997.2 2864.4 2695.8 2433 2007.9 1507.6 1674.5 1791.7 1844.9 1936 2204.5 2416 2596.2
2848.3 2727.4 2590.6 2410.4 2165.1 1938.5 1893.4 1900 1945.1 2086.9 2311.8 2487.3 2643.8
2654.8 2533.8 2417.8 2314.4 2188.7 2061.7 1965.3 1882.4 1863.3 2064.1 2324.7 2509.6 2665.6
2406.4 2253.6 2116 2115 2106.6 2045.9 1918.7 1703.8 1455.5 1879.8 2260.7 2488 2658.7
2122.4 1866.2 1531.8 1799.2 1965.3 1984.3 1839.5 1412.2 688.9 1559.1 2171.3 2448.9 2633.1
1887.9 1425.1 677.1 1416.9 1845.6 1966.6 1908 1704.3 1434.9 1831.2 2200.7 2427.2 2599.4
1913.5 1654.7 1356 1649.9 1891.7 2002.2 1994.2 1903.4 1821.6 1959.1 2196.4 2385.8 2548.5
2014 1851.2 1728.2 1795.2 1933.4 2028.1 2040 1972.5 1879.1 1879.2 2092.8 2300.6 2477.7

2093.8 1937 1798.3 1744.3 1880.5 2002.8 2032.3 1940.6 1727.4 1467 1872.5 2186.3 2409.5
2142.8 1936.5 1675.1 1380.5 1708.7 1947.3 2024.7 1909.5 1477.2 701 1576.1 2118.9 2396.9
2204.7 1940.2 1455.8 681.6 1468.2 1939.2 2098.9 2070 1884.5 1597.3 1983.4 2281.3 2497.2
2326.7 2111.5 1844.8 1513.7 1853.7 2116.2 2253.8 2279.6 2230.4 2188.8 2329.6 2487.6 2642.8
2445.4 2286.3 2129.9 2014.8 2135.1 2291 2400.4 2447.3 2453.7 2470.9 2553.6 2653.5 2762.4

10 Year

2871.6 2790.8 2701.3 2588.8 2462.1 2336.7 2227.1 2133.8 2060.1 2024.4 2053.8 2111 2185.3
2818 2720.3 2614.4 2483.2 2331.6 2183.7 2070.7 1972.9 1879.6 1818.4 1901.1 2004.6 2116.2

2735.3 2626.6 2500.6 2331.8 2106.6 1890.2 1796.4 1702.5 1549.3 1339.3 1654.9 1866.4 2022.8
2633.5 2515.9 2370.6 2152.4 1806.9 1381.2 1458.8 1427.1 1161.4 633.7 1340 1743.7 1947.9
2517.5 2397.4 2240.8 1976.8 1428.2 643.9 1118.1 1304.1 1268 1168.1 1529.6 1765.9 1933.5
2389.8 2276.2 2134.9 1921.9 1583.7 1190.6 1288 1363.2 1398.7 1466.5 1662.6 1818.4 1950.3
2243.8 2139.4 2021.4 1868.3 1662 1472.9 1422.5 1421.4 1455.6 1560.6 1724.9 1854 1967.8
2069.2 1968.3 1867.5 1768.1 1648.5 1536.5 1456.7 1397.6 1392 1538 1724.9 1858.9 1971.1
1862.7 1742.4 1628.5 1601.4 1566.6 1505.8 1410.4 1267 1111.6 1408.3 1674.8 1836.3 1957.8
1632.1 1445 1197.4 1358.4 1448.2 1445.9 1342.8 1064.1 605.1 1186.6 1608.4 1803.4 1934
1436 1109.9 599.2 1074.8 1345.5 1417.9 1376.2 1246 1083 1362 1622.2 1783.6 1907

1419.8 1235.7 1027.1 1209.8 1362.2 1432.6 1428.3 1374.1 1333.6 1443.3 1616 1753.7 1872
1471.1 1353.9 1263.5 1299.1 1386.4 1448.8 1459.6 1422.1 1371.4 1389 1547.7 1698.8 1828.1
1520.9 1410.5 1310.8 1268.7 1356 1439.2 1463 1408.4 1274.9 1115.8 1405.7 1630.2 1791.3
1561.1 1419.2 1238.8 1040.1 1254.5 1416.9 1474.1 1404.2 1122.4 614.5 1216.6 1599.7 1798.1
1617.3 1437.2 1108.8 599.2 1113.9 1431.3 1542.7 1532 1418 1234.4 1514.2 1727.5 1883.4
1714.6 1566.7 1385.2 1160 1389.2 1567.2 1664.3 1690.9 1670.3 1656.5 1765.8 1882.9 1995.9
1805.9 1695 1588 1509.8 1590.2 1697.3 1776.6 1818 1835.4 1861.4 1929.6 2005.9 2088.9

15 Year

Figure D.17 Pressure distribution of layer 7.  (After well stimulation- Continued)
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4008.8 4008.2 4006.8 4003.9 3999.6 3995.4 3993.8 3989 3977.6 3967.4 3979.2 3992.4 4000.4
4008.4 4007.1 4003.8 3996.3 3982.6 3968.8 3970.3 3961 3925.8 3881.8 3933.9 3973.6 3992.6
4007.6 4004.9 3996.8 3974.3 3913.3 3846.7 3881.4 3868.8 3735.4 3481.5 3805.3 3933.2 3978.9
4006.7 4001.8 3985.5 3932.2 3756.4 3482.9 3708.2 3752.5 3443.7 2812.5 3575.3 3887.2 3967.3
4006.1 3999.6 3975.9 3885.3 3497.1 2869.3 3462.7 3752.5 3698.8 3468.5 3802.8 3932.8 3978.8
4006.7 4001.8 3985.5 3932.3 3757.1 3487.3 3733.1 3858.2 3865.6 3835.4 3926.9 3972.4 3992.3
4007.7 4004.9 3996.8 3973.9 3911.7 3845.5 3889.2 3916.6 3914.8 3927.7 3969.8 3990.2 3999.8
4008.4 4007.1 4003.6 3994.5 3971.9 3946.4 3930.8 3890.4 3837.8 3899.9 3967.4 3991.9 4001.4
4008.9 4008.2 4006.6 4002.2 3989.5 3963.7 3901.8 3747.8 3490.3 3755.5 3932.8 3983.7 3999.4
4009 4008.7 4007.7 4004.8 3993.3 3960.1 3851.4 3492.7 2877.6 3499.9 3888.8 3975.2 3997.6

4009.1 4008.7 4007.9 4006.5 3998.4 3976 3912.1 3755 3495.4 3760 3935.3 3985.2 4000.3
4009.2 4009 4008.5 4007.6 4003.4 3992.6 3966.2 3914.1 3856.8 3916.4 3976.2 3996.8 4004.1
4009.2 4009.1 4008.9 4008.4 4007 4003.5 3995.9 3983.4 3973 3984 3997.1 4003.9 4006.8
4009.3 4009.2 4009.1 4008.8 4008.3 4007.1 4004.8 4001.6 3999.4 4002.2 4005.1 4007.2 4008.3
4009.3 4009.2 4009.2 4009 4008.9 4008.5 4007.9 4007 4006.3 4006.2 4007.4 4008.4 4008.9
4009.3 4009.2 4009.2 4009.1 4009.1 4009 4008.8 4008.6 4008.3 4008 4008.6 4009 4009.1
4009.3 4009.3 4009.2 4009.2 4009.2 4009.2 4009.1 4009.1 4009 4008.9 4009.1 4009.2 4009.2
4009.3 4009.3 4009.3 4009.3 4009.3 4009.3 4009.2 4009.2 4009.2 4009.2 4009.2 4009.3 4009.3
4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.4 4009.3 4009.3 4009.3 4009.4 4009.4 4009.4

1 Year

4003.8 3999.6 3991.6 3978.5 3961.4 3944.9 3932.9 3915.1 3888.2 3870.4 3895 3929.9 3956.4
4001.1 3994 3979.5 3953.6 3915.8 3880.2 3868 3840.5 3778.8 3718.8 3800.7 3880.3 3930.8
3996.8 3984.6 3956.9 3897.2 3770 3652.7 3671.6 3635.2 3449.3 3146.5 3591.8 3797.6 3893.2
3992.2 3974 3928.3 3816.1 3528 3162.3 3396.3 3432.1 3050.4 2315.5 3286.9 3724.4 3868.6
3989.5 3967.6 3909.2 3746.1 3204.2 2451.9 3100.8 3427.7 3358.4 3108 3581.9 3795.1 3892
3989.6 3970.6 3924.4 3812.8 3526.8 3168.8 3439.1 3593.5 3610.2 3599.6 3775.4 3873.7 3927.9
3988.1 3972.3 3941.4 3882.8 3755.2 3638.6 3673.9 3704.2 3707.9 3750.9 3859.6 3918.5 3952.6
3975.9 3954.7 3925.7 3906.6 3858.7 3800.8 3753.4 3679.9 3612.9 3716.9 3862.6 3927.9 3960.8
3939.8 3885.7 3815.1 3856 3873.8 3833.2 3719.9 3493.1 3185.9 3521.6 3810 3914.3 3958.1
3867.6 3709.3 3420.5 3685 3831.6 3823.4 3660 3196.1 2495.4 3217.4 3751.8 3901.5 3955.4
3790.5 3418.3 2728.2 3397.2 3782.4 3844.9 3752.4 3521.6 3202.3 3531.2 3815.2 3918.7 3961.9
3865.4 3705.7 3416.3 3685.6 3856.8 3897.8 3855.9 3756.1 3656.9 3732.5 3869.5 3936.5 3969.2
3932.4 3871.8 3791.7 3835.7 3905.7 3935.2 3920.7 3866.2 3785.2 3738.8 3848.4 3928.5 3967.1
3956.7 3912.9 3837.4 3777.8 3862.1 3922.8 3924.8 3853.9 3669.2 3372.8 3695.3 3880.3 3952.1
3948.8 3872.5 3680.3 3358.5 3683.1 3866.8 3905.6 3802 3385.4 2642.2 3395.4 3816.5 3937.2
3934.8 3807.7 3367.3 2576.4 3368.2 3804.9 3911.5 3875.3 3702.5 3397.7 3707 3888.1 3957.6
3955.2 3881 3690.9 3367.9 3692 3881.4 3947.2 3942.7 3889.4 3823.6 3892 3952.3 3981.4
3977.9 3944.9 3878 3803.9 3878.8 3945.9 3976.1 3978.8 3964.4 3949.8 3966.1 3984.9 3995.8
3993.2 3980.5 3957.3 3938.1 3957.4 3980.5 3993.1 3995.6 3992.1 3988.8 3993.2 3999.3 4003

2 Year
3909.8 3879.5 3833.2 3771 3698.5 3626 3563.7 3502.7 3444.1 3417.1 3467.8 3546.5 3616.3
3890.4 3850.1 3787.6 3699.6 3590.7 3484.7 3414.8 3337.2 3233.1 3152.9 3287.1 3433.9 3544.1
3862.1 3809 3719.5 3571.4 3309.4 3075.1 3030.8 2934.4 2670.4 2263.3 2945.9 3275.1 3453.6
3829.2 3763.3 3643.2 3416.7 2931.1 2348.2 2587.5 2577.6 2037.2 885.8 2476.8 3148 3398.1
3793.8 3720.6 3580.9 3284.1 2448.4 1263.4 2159.1 2541.3 2442.8 2147.8 2900.2 3251.6 3436.9
3750.3 3680.3 3559 3336.8 2863.6 2306.9 2604.5 2770.8 2799.6 2845.2 3187.8 3386 3512
3679.2 3612.6 3516.4 3379.3 3139.1 2927.6 2928 2945.9 2966.3 3084.2 3335 3479.4 3576.1
3555.1 3474.3 3383.6 3323.8 3233.9 3135.3 3049.5 2942.5 2874.1 3071.4 3365.9 3516.1 3609.7
3358.8 3216.9 3065.4 3121.8 3184.4 3156.2 3011.9 2718.3 2335.5 2835.9 3308.2 3507.1 3614.7
3104.1 2798.1 2322.9 2736.6 3044.1 3111.3 2929.6 2334.3 1344 2428.7 3224.7 3483 3604.9
2898.3 2274.3 1141.9 2234.7 2920.6 3116.9 3043.6 2753.1 2341.1 2813.3 3275.3 3478.5 3591
3018.8 2701.4 2229.6 2652.5 3023.4 3184 3170.7 3031.8 2881.8 3002.6 3277.3 3447.5 3557.3
3178.7 3002.4 2818.8 2898.9 3093.5 3221.3 3230.9 3123.1 2955.1 2882.9 3133.2 3352 3491.3
3261.8 3098.9 2896.2 2789 2983.9 3158.5 3193 3045.3 2700.7 2243.2 2804.9 3198.8 3408.3
3268.5 3037.9 2637.8 2128 2657.8 3025.4 3134.8 2946 2257.6 1026.9 2319 3074 3365.7
3273.7 2958.7 2186.9 885 2190.4 2940 3174.4 3113.6 2805.2 2329.8 2858.8 3240.2 3444.6
3369.8 3142.6 2744.4 2217.4 2748.9 3137.1 3319.2 3330.6 3226 3120.7 3274.2 3448.8 3568.5
3490 3348.7 3153.2 2999.6 3157.6 3350.3 3471.6 3505.3 3481.1 3462.9 3524.6 3609.5 3677.1

3608.6 3530.1 3425.2 3362.5 3424.2 3526.5 3605.6 3640.7 3644.6 3649.9 3684 3730.2 3763.8
5 Year

Figure D.18 Pressure distribution of layer 8.  (After well stimulation)
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3467.4 3401.6 3309.3 3195.2 3068.6 2943.1 2835.3 2745.4 2676.5 2648.6 2691.1 2763.9 2833.6
3416.6 3338.7 3230.2 3093.6 2936.2 2782.7 2669.8 2571.7 2476.7 2417.8 2521.8 2646.9 2749.2
3341.3 3251 3118.6 2927.3 2625.3 2360.9 2267.1 2168.1 1981.8 1720 2231.7 2490.9 2645.4
3249.7 3148.7 2990 2733.6 2248.5 1694.8 1828 1809.2 1460.3 722.5 1860.8 2363.8 2572
3145.8 3039.1 2864.7 2552 1780.5 723 1404.4 1684.4 1652.5 1532.7 2123.4 2413.2 2580.1
3025.5 2923.4 2766.1 2514.6 2039.8 1521.4 1687.5 1807.6 1867.3 1977.2 2307.4 2498.6 2627.9
2875.7 2780.9 2649.8 2471.2 2190.5 1952.7 1905.4 1914.4 1966.5 2126.5 2403.4 2562.3 2673.4
2681.6 2583.8 2465.7 2356.4 2207.3 2073.6 1975.8 1895.1 1883.8 2103.9 2417.9 2584.3 2694.8
2433.8 2302.6 2153.6 2138.4 2118.4 2054.7 1927.2 1713.9 1471.9 1920.9 2364.5 2567 2688.9
2151.5 1917.5 1555.2 1801.4 1970.7 1990.2 1846 1418.9 693.5 1598.3 2285 2531.1 2664
1917.4 1473.9 681.2 1403.1 1847 1971.1 1914.5 1713.1 1449.8 1870.2 2300.1 2503.8 2628.9
1942.9 1706.4 1374.8 1642.2 1894.8 2008.1 2002.5 1914.8 1839.4 1993.3 2278 2454.6 2576
2042.9 1900.5 1758 1806.3 1944.4 2040.7 2056 1992 1902.8 1912.7 2156.6 2364 2503.4
2123.3 1988.4 1836 1762.9 1894.8 2018.1 2050.2 1960 1748.8 1494.3 1929.6 2249.9 2434.4
2174.1 1995.4 1718.8 1400.3 1728.4 1970.6 2051.7 1937.3 1500.5 708.2 1622.9 2183.3 2421.6
2239.1 2008.7 1503.1 691 1497.6 1975.7 2138.7 2112.4 1928.4 1639.9 2043.9 2346.6 2522.9
2367 2191.5 1915.7 1569.6 1910.1 2169.2 2304.7 2332.5 2287.5 2250.3 2395.8 2555.1 2672.3

2508.7 2387.6 2236.6 2125.4 2231.5 2373.1 2475.8 2524.1 2536.6 2558.7 2639.5 2734.4 2811.3
2653.8 2577.2 2481.4 2426.5 2472.1 2560.3 2640.6 2693.9 2727.9 2766.1 2826.7 2891.9 2937.1

10 Year

2900.4 2836 2747.8 2640.2 2520.3 2400.5 2294.3 2203.9 2132.9 2096.6 2116.9 2165.2 2214.6
2844 2770.8 2671.8 2548.8 2408.7 2269.6 2160.2 2064.9 1976.9 1918.9 1983.2 2069.1 2142.7

2760.5 2679.5 2563.3 2401.7 2152.1 1931.4 1838 1745 1593.5 1388.1 1753.8 1939.6 2050
2658.9 2570.1 2436.1 2228.4 1843.7 1404.4 1482.8 1451.3 1182.3 642.4 1460.9 1825.9 1976.2
2542.8 2451 2306.6 2057.1 1458.1 648.8 1130.8 1320 1286.3 1199.1 1625.6 1837.8 1959.4
2414.1 2326.7 2194.8 1989.3 1611.4 1203 1299.2 1376.5 1416.4 1497.9 1738.2 1879.1 1973.2
2266.8 2185.6 2072.4 1920.8 1684.7 1485.8 1432.9 1433.3 1472.6 1590.3 1792 1908.6 1989.2
2091.3 2010 1909.4 1806.8 1665.8 1547.3 1465.9 1408.1 1408 1567.6 1792.5 1912.8 1992.3
1884.3 1782.6 1661.8 1625.9 1578.4 1513.9 1417.8 1275.4 1124.3 1438.6 1748.9 1892.8 1979.4
1653.9 1484.6 1218.1 1366.8 1454.8 1451.8 1348.6 1069.7 608.7 1214.8 1688.6 1862 1956
1457.2 1145.4 602.2 1069.1 1348.6 1422.5 1382 1253.2 1094.5 1391 1693.2 1838.7 1928.2
1440.7 1272.7 1041.4 1207.7 1366 1438 1435.3 1383.6 1347.7 1469.3 1675.1 1803.8 1891.8
1491.2 1389.7 1285.9 1308.9 1395.9 1459.1 1472.4 1437.7 1390.3 1414.8 1593.9 1745.1 1846.9
1541.3 1447.7 1338.4 1283.4 1368.2 1452.2 1477.7 1424.6 1292 1136.4 1447.4 1676.5 1809.8
1583.2 1461.3 1270.2 1054.9 1270.9 1436.6 1496.2 1427.1 1140.9 619 1250.8 1646.4 1816.6
1641.9 1486 1142.7 604.9 1136.4 1460.3 1573.7 1564.9 1452 1266.7 1559.2 1776 1902.7
1744 1623.8 1436.5 1200.4 1431.3 1607.3 1703.7 1731.8 1714.2 1703.1 1815.9 1933.5 2018.6

1853.1 1769.1 1665.5 1589.4 1661.2 1759.2 1834.4 1876.7 1898.2 1927.3 1994.3 2068.3 2127.3
1961.5 1908.7 1842.9 1804.6 1836.2 1898.3 1958.1 2003.8 2040.5 2081.3 2135.7 2189.6 2225.7

15 Year

Figure D.18 Pressure distribution of layer 8.  (After well stimulation- Continued)
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4020.3 4020.1 4019.8 4019.2 4018.4 4017.7 4017 4015.8 4013.9 4012.5 4013.8 4016.1 4017.7
4020 4019.5 4018.6 4016.7 4014.3 4011.9 4010.6 4007.3 4000.6 3994.9 4000.2 4008.5 4013.6

4019.6 4018.7 4016.3 4011.6 4006.9 4001.1 4000 3994 3977.7 3960.2 3971.1 3994.3 4007
4019 4017 4011.4 3997.5 3906.9 3967.9 3996.5

4018.2 4014.8 4003.9 3974.1 3821.7 3941.8 3988.3
4017.8 4013.3 3998.2 3952.9 3905.8 3967.5 3996.3
4018.2 4014.8 4003.9 3974.1 3969.2 3993.4 4006.6
4019 4017 4011.4 3997.1 3994.8 4006 4012.5

4019.6 4018.6 4016.1 4010.1 3995.8 4007.8 4014
4019.9 4019.5 4018.3 4015.5 3981.1 4003 4012.6
4020.1 4019.8 4019 4017.5 3965 3998.4 4011.4
4020.1 4019.7 4018.9 4018.5 3982.9 4004.2 4013.4
4020.2 4020 4019.6 4019.2 4001.8 4011.6 4016.2
4020.3 4020.2 4020 4019.6 4018.7 4016.4 4012 4005.3 4000.5 4005.6 4012.1 4016.3 4018.3
4020.3 4020.2 4020.1 4019.9 4019.4 4018.5 4016.7 4014.3 4012.8 4014.7 4017.1 4018.7 4019.4
4020.3 4020.2 4020.2 4020.1 4019.9 4019.7 4019.2 4018.5 4017.8 4017.2 4018.6 4019.6 4019.9
4020.3 4020.2 4020.1 4020 4020.1 4020 4019.9 4019.7 4019.5 4019.1 4019.7 4020 4020.1
4020.3 4020.3 4020.2 4020.2 4020.2 4020.2 4020.2 4020.1 4020 4020 4020.1 4020.2 4020.2
4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.2 4020.2 4020.2 4020.2 4020.3 4020.3
4020.4 4020.4 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.3 4020.4

1 Year

4018 4016.6 4013.8 4009.7 4004.8 3999.7 3994.7 3988.4 3981.2 3977.3 3981.6 3990.5 3997.1
4016 4012.8 4006.8 3997.6 3986.7 3975.5 3966.3 3953.3 3935.3 3923.8 3936.2 3960.1 3977.7

4013.4 4007.9 3996.7 3978.8 3962.8 3943.5 3931.8 3912 3877.3 3848.5 3865.8 3917.8 3952.9
4009.8 4000.4 3979.6 3937.5 3745.2 3856.5 3921.3
4005.9 3991.9 3958.5 3884.5 3618.8 3809.3 3901.8
4003.6 3987 3945.4 3846.9 3739.2 3853.8 3919.9
4003.5 3988.7 3954.6 3880.6 3853.1 3911.4 3949.5
4001.6 3988.6 3964.1 3922.1 3911.4 3946.6 3970.6
3990.1 3970.6 3943.5 3929.2 3919.4 3955.6 3978.2
3956.3 3903.4 3829.5 3865.5 3895 3947.6 3976.7
3888.2 3730.9 3429.7 3673.8 3871.4 3940.2 3975
3814.3 3441.9 2735.8 3360.5 3898.4 3951 3979.9
3886.2 3727.4 3425.2 3671.3 3920.8 3961.6 3985.3
3949.5 3890.3 3806.7 3846.1 3924.1 3954.2 3944.9 3898.1 3820 3760.5 3879.2 3949.8 3982.3
3972.2 3930.6 3856 3790.5 3875.1 3936.1 3939.1 3869.8 3685.9 3389.4 3728.5 3902.6 3967.5
3964.8 3891.6 3699.1 3365.6 3693.4 3879.5 3919.2 3815.4 3395.7 2649.7 3417.8 3837.4 3952.3
3951.7 3828.8 3388.7 2586.1 3386.6 3821.8 3926.7 3890.8 3719.9 3416.5 3728.1 3906.6 3971.7
3971.2 3901.2 3714.4 3390.9 3714 3898.9 3962.1 3957.5 3905.9 3841.6 3909.5 3967.9 3994.3
3993 3963.4 3900.6 3829.3 3900.6 3963 3990.5 3992.8 3979.4 3965.8 3981.3 3998.7 4008.2

4005.9 3993.9 3972.2 3954 3972.2 3993.7 4005.4 4007.7 4004.4 4001.3 4005.5 4011.2 4014.6
2 Year

Figure D.19 Pressure distribution of layer 9.  (After well stimulation)
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3955.1 3938.3 3911 3875.9 3836.2 3795 3755.7 3719.7 3691.5 3680.8 3694.7 3723.7 3747.1
3933.2 3908.4 3869.1 3817.9 3760.8 3701.8 3648.4 3597.3 3551.5 3531 3559.7 3617.7 3665.6
3912.1 3878.8 3825.5 3755.5 3690.9 3615.3 3552.7 3488.8 3419.4 3375.1 3404.9 3506.9 3585.7
3885.5 3841.9 3768.5 3651.1 3186 3375.9 3501.3
3854.9 3800.7 3704.2 3534.9 2977.8 3284.7 3452.6
3821.2 3760.6 3650.2 3445.5 3150.6 3352.3 3483.9
3778.4 3718.8 3619 3451 3333.7 3458.7 3550.5
3708.5 3648.4 3563.4 3449.4 3446.9 3538.9 3609.7
3587.7 3509.4 3419.3 3360.3 3482.8 3574.5 3642.1
3398.1 3254.6 3090.1 3124.1 3459.6 3572.2 3648.4
3152.6 2841.3 2335.4 2691.7 3419.8 3554.9 3640.1
2954.1 2318.8 1147.6 2138.5 3423.2 3542.6 3624.5
3071.6 2747.5 2241.8 2597.9 3383.3 3502.7 3588.7
3226.3 3047.8 2847.4 2907.3 3115 3241.6 3255.6 3152.5 2982.1 2896.1 3197.9 3401.8 3521.7
3308.2 3146.5 2936.1 2806.1 2998.3 3173.4 3209.4 3063 2718.7 2266.4 2871 3249.8 3439.2
3316.7 3089.4 2677.9 2138 2666.4 3041.1 3154.6 2965.8 2273.8 1036.2 2364.1 3121.6 3395.9
3324.4 3016.1 2233.4 900.6 2221 2971 3204.7 3144.9 2839.3 2366.7 2905.9 3285.7 3473.6
3420.7 3203.4 2804 2268.6 2797.6 3178.6 3356.9 3368.2 3266.3 3164.3 3320 3491.7 3597.2
3542.3 3411.9 3221.1 3069.8 3218.8 3400.9 3515.2 3547.7 3526 3510.2 3570.7 3651.3 3708
3643.8 3564.8 3462.1 3401 3459.5 3557.4 3633.2 3667.2 3671.5 3677 3710.1 3754.3 3785.4

5 Year
3574 3526.1 3453.9 3365.6 3269.1 3172.8 3084.7 3011.4 2959.3 2936.3 2945.5 2974.7 3000

3511.4 3453.2 3367.9 3264.3 3152.9 3040 2939.5 2855.4 2792.8 2765.9 2788.3 2843 2891.4
3452.5 3384.4 3286 3168.1 3057.2 2930.7 2822.8 2730.9 2654.3 2612.2 2629.3 2718.1 2791.6
3377.8 3299.8 3185.2 3023.5 2422.2 2578.8 2689.6
3287.7 3200.8 3066.5 2860.4 2231.7 2475.8 2620.5
3184.7 3092.8 2947 2712.5 2327 2502 2624
3064.5 2974.8 2839.2 2636 2446 2570.8 2666.7
2914.5 2828.1 2709.9 2554.5 2523.1 2627.4 2709.3
2720.8 2627.6 2513.5 2408.8 2543.8 2649.7 2730.6
2475.8 2344.7 2188.8 2160.1 2515.3 2637.8 2725.9
2198.1 1958.7 1574.1 1782.4 2466.9 2606.6 2702
1966.8 1511.2 681.6 1337.9 2445.2 2572.4 2665.4
1990.8 1747.4 1386.9 1604 2388.1 2514.4 2610
2089.2 1941.9 1784.3 1814 1960.8 2057.7 2077.5 2017.8 1928 1931.4 2222.4 2415.8 2535
2169.4 2032.4 1870.8 1777.9 1907.6 2032.1 2066.1 1976.8 1766.3 1515.9 1988.3 2299.4 2464.7
2222.1 2043.2 1754.8 1412.2 1742.9 1991.1 2076.8 1961.7 1519.3 711.1 1663.1 2229.1 2450.9
2290.2 2062.2 1541.8 696.8 1524.1 2007.6 2173.1 2148.1 1964.2 1675.6 2090.8 2393.2 2553.1
2421.9 2252.2 1970.7 1614.3 1955.8 2213.1 2347.6 2376.3 2333.6 2298.8 2446.6 2603.9 2705.1
2570.6 2454.8 2304.2 2192.5 2292.9 2428.4 2528.1 2576.8 2591.8 2615.9 2695.8 2786.8 2851.2
2698.6 2617.4 2521 2465.9 2509.6 2595.2 2673.7 2726.6 2761.3 2800.1 2859.8 2923.2 2965.8

10 Year

Figure D.19 Pressure distribution of layer 9.  (After well stimulation- Continued)

3018.2 2966.1 2889.2 2796.9 2697.2 2595.4 2500.5 2419.9 2359.7 2325.8 2320.5 2335.1 2350.6
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2946.6 2887.4 2803 2702.6 2593.3 2481.2 2379.3 2292.3 2225.5 2189.2 2193.7 2227.7 2260.9
2879.4 2813.8 2722.1 2613.5 2509.6 2389.6 2283.2 2191.3 2114.3 2066.5 2063.7 2123.3 2175.9
2794.6 2723.5 2621.3 2482.5 1891.9 2003.5 2083.3
2693.4 2616.1 2500.3 2331.2 1728.4 1907.1 2011.5
2577.5 2497.1 2374.2 2184.7 1773 1902.5 1991.2
2447.9 2370.3 2255.3 2087.5 1839.3 1931.6 2001.5
2299.6 2225.8 2123.4 1990.6 1879.1 1955.8 2015.9
2123.9 2046.7 1950.5 1855 1882.8 1959.8 2018.7
1917.2 1817 1693.3 1651.5 1855.3 1943.1 2006.3
1688.5 1516.6 1235.7 1362.9 1815.6 1915.2 1983.3
1492.5 1172.4 602.3 1032.2 1795.8 1887.7 1954.4
1474.4 1301.9 1050.9 1186.2 1754.4 1847.2 1916.5
1523 1419.5 1305.6 1315.7 1407.9 1471.5 1488 1456.8 1409 1429.5 1641 1782.9 1870.2

1573.3 1479 1363.8 1295 1378.6 1463.3 1490.2 1438 1305.5 1152.4 1489.3 1712.6 1832.4
1617 1495.1 1296 1064.5 1284 1454.4 1516.8 1447.5 1156.1 620.1 1279.8 1680.2 1838.9

1678.6 1523.9 1170.2 607.8 1156.4 1485.4 1600.5 1592.7 1479.8 1293.5 1594.2 1811.1 1925.7
1784.4 1667.9 1476.7 1232.2 1465.4 1640.8 1736.8 1765.8 1749.8 1740.4 1854.9 1970.4 2044.3
1899.2 1819 1715.3 1638.2 1706.8 1801.2 1874.4 1917 1940.2 1970.6 2037.6 2109.4 2159.2
1995.8 1939.2 1872.6 1834.2 1864.3 1924.7 1983.5 2029.5 2066.9 2108.1 2162 2214.8 2249

15 Year

Figure D.19 Pressure distribution of layer 9.  (After well stimulation- Continued)
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4031.4 4031.3 4031.1 4030.8 4030.3 4029.8 4029.1 4028.6 4027.6 4026 4025 4025.9 4027.7 4029
4031.3 4031.1 4030.7 4030 4028.9 4027.5 4026 4024.9 4022.7 4018.5 4015.1 4017.4 4022.7 4026.1
4031.2 4030.8 4030.1 4028.6 4026.5 4023.9 4021 4019.6 4015.7 4007 3998.3 3998.8 4012.4 4020.9
4031.1 4030.4 4029 4026.2 3963.3 3995 4013.1
4031 4029.9 4027.5 4022.5 3926.2 3980.1 4007.5

4030.9 4029.6 4026.6 4020 3962.8 3994.8 4013
4031 4029.9 4027.5 4022.5 3997.6 4011.7 4020.5

4031.1 4030.4 4029 4026.2 4014 4020.7 4025.1
4031.2 4030.8 4030.1 4028.8 4015.8 4022.3 4026.3
4031.3 4031 4030.6 4030 4008.9 4019.6 4025.5
4031.3 4031.1 4030.8 4030.3 4002.1 4017.2 4024.8
4031.3 4031.1 4030.7 4029.9 4010.2 4020.5 4026.1
4031.4 4031.2 4031 4030.6 4020.1 4025.2 4028.2
4031.4 4031.3 4031.2 4031 4026.1 4028.4 4029.7
4031.4 4031.3 4031.2 4031.1 4029.1 4030 4030.6
4031.4 4031.3 4031.2 4031.1 4031 4031 4030.9 4030.7 4030.3 4029.5 4028.2 4029.8 4030.7 4031
4031.4 4031.3 4031.2 4031.1 4031 4031.1 4031.1 4031 4030.8 4030.6 4030.1 4030.7 4031 4031.1
4031.4 4031.3 4031.2 4031.2 4031.1 4031.2 4031.2 4031.2 4031.1 4031 4031 4031.1 4031.2 4031.2
4031.4 4031.3 4031.3 4031.3 4031.2 4031.2 4031.3 4031.2 4031.2 4031.2 4031.2 4031.2 4031.3 4031.3
4031.4 4031.4 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3 4031.3
4031.5 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4 4031.4

1 Year

4030.4 4029.3 4027.9 4025.3 4021.7 4017.4 4012.8 4008.2 4002.5 3996.1 3992.7 3996.1 4003.8 4009.8
4029.8 4028 4025.2 4020.5 4013.8 4006 3997.8 3990.4 3980.3 3967.3 3959 3965.1 3982.3 3995.2
4029 4025.9 4021.2 4013 4003.1 3991.9 3979.4 3969.6 3954.7 3932.2 3914 3912.8 3947.5 3973.3

4027.8 4023.1 4015.4 4003.3 3832.6 3900.8 3946.8
4026.6 4020.1 4009.1 3990.7 3767.1 3869 3931.4
4025.9 4018.3 4005.3 3983.2 3828.4 3898.4 3945.4
4025.5 4018.1 4006.1 3987 3903.2 3941.8 3969.9
4024.3 4016.2 4004.6 3988.8 3946.5 3970.2 3987.9
4019.6 4006.2 3986.6 3962.5 3955.7 3978.6 3994.8
4008.3 3977.4 3922 3842.6 3943.2 3974 3994.1
3989 3919 3754.9 3429.2 3931.9 3969.7 3993.1

3972.9 3854.2 3472.2 2742.5 3945.7 3976.8 3996.9
3988.3 3917.3 3751.8 3424.6 3956.2 3983.2 4001
4006 3971.8 3910.1 3821.3 3924 3971.5 3997.7

4014.2 3991.3 3949.9 3883.7 3800.3 3928.3 3983.8
4014 3984.8 3911.9 3721.5 3347.2 3691.8 3888.8 3932.1 3825.4 3391.2 2656.1 3451.9 3860.3 3968.7

4012.2 3973.5 3851.8 3419.4 2597.1 3413.8 3841.8 3943.3 3908.1 3741 3444.2 3754.1 3925.8 3986.6
4016.9 3990.5 3921.8 3741.9 3422.5 3740.6 3918 3977.6 3973.1 3923.8 3862 3928 3983.3 4007.7
4022.9 4009.2 3980.7 3921.9 3853.7 3921.6 3979.4 4004.6 4006.5 3994.1 3981.4 3995.9 4012.1 4020.5
4027.1 4020.5 4009.6 3991.1 3975.4 3991 4009.2 4019 4020.9 4018 4015.4 4019 4023.8 4026.6
4029.3 4027.1 4023.1 4017.3 4013.3 4017.2 4022.8 4026.3 4027.3 4026.8 4026.2 4027.2 4028.6 4029.5

2 Year

Figure D.20 Pressure distribution of layer 10.  (After well stimulation)
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3987.4 3971 3952.3 3925.7 3892 3853.9 3814.3 3776.2 3741.5 3714.5 3704.1 3716.3 3743.2 3765
3979.1 3955.6 3930.3 3895.1 3851.2 3802 3750.6 3702.6 3657.3 3618.6 3601 3617.9 3663.3 3700.9
3966.4 3936.3 3903.2 3858.2 3808.2 3751.7 3689.8 3633.7 3578.3 3524.6 3491.4 3488.1 3561.8 3622.9
3950.1 3912.6 3871 3820.5 3324.6 3450.3 3544.3
3930.4 3885.2 3834.2 3771.1 3203.6 3380.7 3501
3906 3854.2 3797 3725.9 3294.1 3427.6 3526.8

3871.6 3813.6 3754.6 3686.9 3425.8 3514.9 3586.6
3817.1 3747.4 3682.9 3618.2 3518.8 3585.9 3641.6
3732 3634.7 3544.6 3461.1 3555.5 3620.3 3672.9

3614.4 3461 3294.3 3117.1 3546.8 3622.2 3680.2
3484.7 3239.5 2891.1 2341.5 3522.8 3609 3672.9
3399.9 3063.1 2384.7 1156.3 3509.9 3592.5 3656.6
3430.9 3166.5 2800.9 2247.1 3456.9 3548.3 3619.9
3502.6 3305.7 3096.1 2877.2 3298.3 3449.7 3553.3
3556.8 3381.9 3196.3 2993.8 3006.7 3302.6 3472
3583.9 3392.8 3140.5 2721.1 2100.9 2647.3 3044.7 3170.1 2977.3 2268.6 1047.6 2434 3167 3427.7
3611.1 3403.5 3072.8 2299.5 929.9 2271 3005 3235.5 3176.2 2876.4 2421.7 2955.7 3325.5 3503.4
3667.8 3493.3 3258.2 2863.8 2337.5 2850.1 3218.6 3392 3402.8 3303.8 3205.9 3360 3526.8 3625.3
3739.8 3607.9 3464.6 3277.4 3129.3 3270.9 3444.1 3552.8 3584 3563.4 3548.7 3607.8 3684.8 3736.2
3807 3710.2 3623.1 3527.2 3471.5 3522.8 3610.4 3678.8 3710.3 3715.3 3721.1 3751.4 3791 3818.3

3856.9 3810.9 3753.7 3698.1 3670.6 3693.1 3740.6 3783.6 3809 3820 3829.6 3847.8 3869.6 3884.3
5 Year

3656.4 3600.7 3544.9 3472.5 3385.5 3290.4 3195.3 3108.3 3035.8 2984.3 2961.3 2968.9 2996.3 3020
3626.2 3554.6 3489.7 3408 3312.1 3207.9 3102.3 3006.3 2925.8 2866.8 2839.8 2851.1 2894.7 2933.1
3577.7 3497.1 3423 3333.6 3240 3133.9 3019.5 2916.6 2829.1 2760.5 2722.1 2709.1 2774 2831.8
3514.2 3425.2 3343.4 3257.1 2539.9 2647.6 2732.3
3436.2 3338.5 3248.4 3152.9 2411.4 2559.9 2667.1
3342 3237.9 3143 3040.8 2451.7 2572.8 2667.3
3228 3119.7 3024.1 2925.8 2538.2 2630.1 2705.9

3088.3 2971.9 2875.3 2783.2 2604.2 2681.4 2746.3
2916.7 2783 2673.6 2573.9 2627.2 2703.9 2767.4
2719.6 2549.4 2392 2233.9 2610 2695.6 2763.9
2520.5 2289.2 2011.2 1598 2573.1 2667.5 2741
2372.4 2075.1 1571.5 679.1 2537.6 2629.6 2703.4
2342.3 2090.3 1800.5 1398.7 2468.3 2566.9 2646.5
2385.1 2177.9 1991.3 1816.6 2324.2 2467.4 2570.6
2447.1 2253.9 2084.1 1922.3 2107.1 2351.5 2499.3
2512.7 2308.5 2096.3 1795.5 1397.8 1743.3 2010.6 2107.1 1988.4 1527.9 708.2 1722.9 2273.5 2483.8
2594.6 2379.6 2120.6 1594.8 698.8 1563.5 2043.6 2209 2184.8 2003.2 1724.8 2140.3 2435.1 2586.1
2704.7 2509.2 2311.8 2027.5 1670.5 2004.9 2256.5 2388.7 2417.6 2377 2345.3 2492.3 2645.7 2738.9
2827.8 2657.8 2517.8 2365.2 2253.6 2349.1 2479.2 2576.1 2624.5 2640.5 2665.5 2743.7 2831.5 2890
2945.2 2798.7 2696.8 2601.6 2548.6 2587.1 2665.4 2738.8 2790.6 2826.3 2865.3 2922.1 2981 3019.5
3036.7 2960.7 2876.9 2804.4 2768.1 2787.2 2840.2 2899.3 2949.5 2990.7 3031.5 3077.5 3120.7 3147.6

10 Year

Figure D.20 Pressure distribution of layer 10.  (After well stimulation- Continued)
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3114 3047.6 2985.4 2907.4 2815.8 2716.9 2616.1 2521.5 2441.3 2381.5 2347.5 2340.9 2354.1 2368.4
3076.3 2994.2 2925.1 2842 2746.9 2643 2535.4 2436.1 2351.5 2286.9 2250.2 2245.7 2271 2296.3
3015.3 2926.7 2852.1 2766.6 2679.5 2576.9 2464.9 2361.9 2272.9 2201.4 2155.2 2128.1 2169.6 2210
2935.6 2842.8 2764.8 2686.4 1982 2057.8 2118.8
2839.4 2743 2660.4 2575.8 1865 1972.2 2049.1
2728.7 2628.8 2542.7 2454.4 1869.2 1957.7 2026.1
2602 2499.7 2414.9 2330.2 1911 1978 2033.6

2456.9 2352.3 2268.3 2188.9 1942 1998.2 2046.6
2293.5 2179.5 2087.8 2004.9 1946.8 2002.2 2049.4
2114.1 1978.7 1858.5 1736.6 1926.9 1987.9 2037.7
1936.3 1761.7 1560.4 1259.9 1895.3 1962.3 2014.8
1793.9 1576.2 1217.4 600.4 1866.5 1932.4 1984.9
1737.1 1550.9 1342.8 1061 1817.1 1888.9 1946.1
1745.8 1591.5 1458.8 1333.1 1719.7 1824.4 1899.2
1784.3 1639.4 1519.2 1404.9 1578.7 1754 1861
1838 1685.2 1536.4 1327.8 1058 1290.4 1476.4 1546.2 1474.8 1167.4 617.2 1324.5 1716 1866.5

1909.6 1749.6 1569.4 1208.5 607.9 1186.1 1515.7 1631.4 1624.3 1512.7 1331.4 1633.9 1846 1953.4
2002.1 1855.4 1716.2 1521.5 1274.5 1505.1 1677 1771.7 1801 1786.4 1779.1 1893.2 2005.3 2073.8
2105.2 1971.3 1871.3 1765.1 1687.6 1753 1844 1915 1957.2 1981 2012.2 2078.8 2148.4 2193.4
2202.6 2082.6 2006.4 1939.6 1902.6 1928.7 1983.7 2039.8 2085.6 2123.8 2165.1 2216.7 2266.1 2297.2
2278.9 2218.2 2153.9 2099.3 2072.2 2085.4 2125 2172.6 2217.6 2259.2 2301.2 2345.2 2384.1 2407.4

15 Year

Figure D.20 Pressure distribution of layer 10.  (After well stimulation- Continued)



APPENDIX E

GLOSSARY TERMS OF EVALUATION
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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. Intangible 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 is 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.

Development Well - A development well is one drilled on property that is

considered proved.  Consequently, the designation is arbitrary to the same degree as

the property classification.

Discount Cash Flow (DCF) - Cash flows are estimates of future payments and

receipts - usually on an annual basis. These are generally calculated in the money of

the day 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
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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 earning 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 discount cash flow

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:

a. Historic company earnings rates are a guide, but future opportunities may

differ.

b. 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 capital may be used to derive a minimum

discount rate.

c. The relative risk of one business to another.

d. Future investment opportunities - limited, anticipated rate of return.

Expense or Expensed - A disbursement of outlay is subtracted from current

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

taxable income.

Intangible Assets - Intangible assets are the class of assets that includes all

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) - The discount rate that 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.

Net Present Value (NPV) - The value of a discrete or continuous cash flow

stream discounted at some discount rate.

Operating Expense (OPEX) - Generally, a cost of conducting business

activities or, specifically, cost directly involved with production or services.

Play - An area of localized exploration activity based on a geological

hypothesis regarding existence of conditions favorable for mineral occurrence.

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.
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Revenue  - The amount is received for the sale of production of manufactured

products.  Generally, the mathematical product of unit is price and volume. The chief

source of cash inflow is most investment evaluations.

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.

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.

Tangible - Refers to an asset having material substance, as for example,

equipment. A property 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

"Extinguishments".  For example: depreciation, depletion and amortization expenses.
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