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1.2. RUN-ôàéë
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SIMULATIONS/SCENARIO-B1/0/SCENARIO-B1.RUN
1 --------------------------------------------------------------------------------

2

3 Çàìå÷àíèå:

4 Âñå êîììåíòàðèè íàáðàíû ñòðî÷íûìè áóêâàìè, à êëþ÷åâûå ñëîâà è ìíåìîíèêè

5 íàáðàíû ïðîíèñíûìè (çàãëàâíûìè) áóêâàìè.

6

7 --------------------------------------------------------------------------------

8

9 Çàìå÷àíèå:

10 -- ñòðîêè, íà÷èíàþùèåñÿ ñ ñèìâîëà '!' èëè '--', - êîììåíòàðèè;

11 ñòðîêè, íå íà÷èíàþùèåñÿ ñ ïðîïèñíûõ áóêû âíå êëþ÷åâîãî ñëîâà,

12 ! òàêæå ÿâëÿþòñÿ ñòðîêàìè êîììåíòàðèåâ.

13

14 --------------------------------------------------------------------------------

15

16 Çàìå÷àíèå:

17 Ëþáàÿ ñòðîêà ñ äàííûìè äîëæíà çàêàí÷èâàòüñÿ ñëýøåì '/'.

18

19 --------------------------------------------------------------------------------

20

21 Çàìå÷àíèå:

22 Ïîâòîðÿþùèìèñÿ ñèìâîëàìè îáîçíà÷åíû ñëóäóþùèå ðàçäåëû RUN-ôàéëà:

23 '##############' - ðàçäåëÿåò ñåêöèè RUN-ôàéëà.

24 '<<<<<<<<<<<<<<' - îáîçíà÷àåò îòêðûâàþùóþñÿ ñêîáêó.

25 '>>>>>>>>>>>>>>' - îáîçíà÷àåò çàêðûâàþùóþñÿ ñêîáêó.

26 '^^^^^^^^^^^^^^' - âûäåëÿåò êëþ÷åâîå ñëîâî, ñóùåñòâåííî âëèÿþùåå íà

27 âõîäíûå äàííûå âî âñåì RUN-ôàéëå (íèæå êëþ÷åâîãî ñëîâà)

28 '==============' - îáúåäèíÿåò êëþ÷åâûå ñëîâà è êîììåíòðàèè â ïàðàãðàôû.

29

30 --------------------------------------------------------------------------------

31

32

33 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

34

35 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

36

37 BLACKOIL ^^^^^^^^^^^^ âûáèðàåì PVT ìîäóëü BLACKOIL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

38

39 WATER Ðàçðåøàåì êîìïîíåíòó/ôàçó âîäû.

40

41 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

42

43 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

44 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

45 -- äåêàðòîâàÿ Ìû èñïîëüçóåì äåêàðòîâóþ ñåòêó è çàäàåì

46 -- ñåòêà nx ny nz ÷èñëî ðàñ÷¼òíûõ ÿ÷ååê âäîëü êàæäîé

47 CART 10 10 5 / èç îñåé
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48 Âñåãî â ðàñ÷¼òíîé îáëàñòè 500 ÿ÷ååê.

49

50 XYZBOUND

51 -- xmin-xmax ymin-ymax zmin-zmax Çàäà¼ì ðàçìåðû ðàñ÷¼òíîé îáëàñòè.

52 0 100 0 100 1000 1010 / Êîëëåêòîð ïîãðóæåí íà ãëóáèíó 1000 ì.

53

54 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

55

56 PORO Ïîðèñòîñòü ðàâíà 0.25

57 500*0.25 / âî âñåé îáëàñòè (âî âñåõ 500 ÿ÷åéêàõ)

58

59 PERMX Ïðîíèöàåìîñòü â íàïðàâëåíèè îñè X ðàâíà

60 500*100 / 100 ìÄ âî âñåé îáëàñòè.

61

62 PERMY Ïðîíèöàåìîñòü â íàïðàâëåíèè îñè Y ðàâíà

63 500*100 / 100 ìÄ âî âñåé îáëàñòè.

64

65 PERMZ Ïðîíèöàåìîñòü â íàïðàâëåíèè îñè Z ðàâíà

66 500*30 / 30 ìÄ.

67

68 RPTGRID Ìû ñîõðàíÿåì â ôàéë SCENARIO-B1.GRID.SUM

69 ASCII PORO PERMX PERMY PERMZ / (.vtu) ïîðèñòîñòü (PORO) è

70 ïðîíèöàåìîñòè (PERMX, PERMY è PERMZ).

71

72 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

73

74 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

75 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

76 /

77

78 ROCKECL

79 -- îïîðíîå ñæèìàåìîñòü

80 -- äàâëåíèå Ïðåäïîëàãàåì, ÷òî ïîðîäû íåñæèìàåìû,

81 1* 1* / ïîýòîìó îñòàâëÿåì çíà÷åíèÿ ïî óìîë÷àíèþ,

82 òàê êàê îíè íå âëèÿþò íà ðåóçëüòàòû

83 ìîäåëèðîâàíèÿ.

84

85 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

86

87 Òåïëîôèçè÷åñêèå ñâîéñòâà ôëþèäîâ çàäàþòñÿ â ñêîáêàõ EOS-ENDEOS

88 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

89 /

90

91 DENSITY

92 -- íåôòü âîäà ãàç Çàäàåì ïëîòíîñòü âîäû ïðè ïîâåðõíîñòíûõ

93 1* 1050 / óñëîâèÿõ (1050 êã/ì3). Ïîä âîäîé

94 ïîíèìàåòñÿ ñîëÿíîé ðàñòâîð.

95
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96 PVTW

97 -- îïîðíîå îáú¼ìíûé

98 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

99 100 1.01 0.00003 0.65 0 / âîäû.

100

101 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

102

103 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

104 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

105 /

106 Òàê êàê ðàññìàòðèâàåì îäíîôàçíóþ çàäà÷ó,

107 òî â äàííûõ ñêîáêàõ íå íóæíî íè÷åãî

108 çàäàâàòü.

109

110 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

111

112 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

113

114 PRES Äàâëåíèå ðàâíî 100 áàð âî âñåé ðàñ÷¼òíîé

115 500*100 / îáëàòè (âî âñåõ 500 ÿ÷åéêàõ).

116

117 RPTSUM Çàäà¼ò ïàðàìåòðû, ñîõðàíÿåìûå â êîíöå

118 PRES SWAT / êàæäîãî îò÷¼òíîãî ïåðèîäà (â ôàéëàõ

119 SCENARIO1-B1.####.SUM (.vtu)).

120 Ñîõðàíÿåì äàâëåíèå (PRES) è íàñûùåííîñòü

121 âîäû (SWAT).

122

123 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

124

125 TSTEP Ðåçóëüòàòû ðàñ÷¼òà ñîõðàíÿþòñÿ â ìîìåíòû

126 6*10 2*20 / âðåìåíè 10, 20, 30, 40, 50, 60, 80, 100

127 äíåé.

128

129 POST ####################### Íà÷àëî ñåêöèè POST ############################

130

131 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

132 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

133 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

134 .pvd.

135

136 END #######################################################################
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1.3. Îñíîâíûå ýëåìåíòû çàäàíèÿ âõîäíûõ/âûõîäíûõ

äàííûõ
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1.4. Ñèñòåìû êîîðäèíàò
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1.5. Äâóõôàçíûå òå÷åíèÿ íåôòü-âîäà
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SIMULATIONS/SCENARIO-B2/0/SCENARIO-B2.RUN
1 --------------------------------------------------------------------------------

2

3 Çàìå÷àíèå:

4 Âñå êîììåíòàðèè íàáðàíû ñòðî÷íûìè áóêâàìè, à êëþ÷åâûå ñëîâà è ìíåìîíèêè

5 íàáðàíû ïðîíèñíûìè (çàãëàâíûìè) áóêâàìè.

6

7 --------------------------------------------------------------------------------

8

9 Çàìå÷àíèå:

10 -- ñòðîêè, íà÷èíàþùèåñÿ ñ ñèìâîëà '!' èëè '--', - êîììåíòàðèè;

11 ñòðîêè, íå íà÷èíàþùèåñÿ ñ ïðîïèñíûõ áóêû âíå êëþ÷åâîãî ñëîâà,

12 ! òàêæå ÿâëÿþòñÿ ñòðîêàìè êîììåíòàðèåâ.

13

14 --------------------------------------------------------------------------------

15

16 Çàìå÷àíèå:

17 Ëþáàÿ ñòðîêà ñ äàííûìè äîëæíà çàêàí÷èâàòüñÿ ñëýøåì '/'.

18

19 --------------------------------------------------------------------------------

20

21 Çàìå÷àíèå:

22 Ïîâòîðÿþùèìèñÿ ñèìâîëàìè îáîçíà÷åíû ñëóäóþùèå ðàçäåëû RUN-ôàéëà:

23 '##############' - ðàçäåëÿåò ñåêöèè RUN-ôàéëà.

24 '<<<<<<<<<<<<<<' - îáîçíà÷àåò îòêðûâàþùóþñÿ ñêîáêó.

25 '>>>>>>>>>>>>>>' - îáîçíà÷àåò çàêðûâàþùóþñÿ ñêîáêó.

26 '^^^^^^^^^^^^^^' - âûäåëÿåò êëþ÷åâîå ñëîâî, ñóùåñòâåííî âëèÿþùåå íà

27 âõîäíûå äàííûå âî âñåì RUN-ôàéëå (íèæå êëþ÷åâîãî ñëîâà)

28 '==============' - îáúåäèíÿåò êëþ÷åâûå ñëîâà è êîììåíòðàèè â ïàðàãðàôû.

29

30 --------------------------------------------------------------------------------

31

32

33 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

34

35 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

36

37 BLACKOIL ^^^^^^^^^^^^ âûáèðàåì PVT ìîäóëü BLACKOIL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

38

39 WATER Âêëþ÷àåì êîìïîíåíòó/ôàçó âîäû.

40 OIL Âêëþ÷àåì êîìïîíåíòó/ôàçó íåôòè.

41

42 ROCKCOMP Âêëþ÷àåì èìåíåíèå ïîðîâîãî îáú¼ìà ïðè

43 èçìåíåíèè äàâëåíèÿ.

44

45 CAPPRES Âêëþ÷àåì êàïèëëÿðíîå äàâëåíèå.

46

47 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################
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48

49 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

50 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

51 -- äåêàðòîâàÿ Ìû èñïîëüçóåì äåêàðòîâóþ ñåòêó è çàäàåì

52 -- ñåòêà nx ny nz ÷èñëî ðàñ÷¼òíûõ ÿ÷ååê âäîëü êàæäîé

53 CART 10 10 5 / èç îñåé

54 Âñåãî â ðàñ÷¼òíîé îáëàñòè 500 ÿ÷ååê.

55

56 XYZBOUND

57 -- xmin-xmax ymin-ymax zmin-zmax Çàäà¼ì ðàçìåðû ðàñ÷¼òíîé îáëàñòè.

58 0 100 0 100 1000 1010 / Êîëëåêòîð ïîãðóæåí íà ãëóáèíó 1000 ì.

59

60 DZV Òîëùèíû ïëàñòîâ 1ì, 2ì, 3ì, 2ì è 2ì.

61 1 2 3 2*2 /

62

63 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

64

65 PORO Ïîðèñòîñòü ðàâíà 0.25

66 500*0.25 / âî âñåé îáëàñòè (âî âñåõ 500 ÿ÷åéêàõ)

67

68 PERMX Ïðîíèöàåìîñòü â íàïðàâëåíèè îñè X ðàâíà

69 500*100 / 100 ìÄ âî âñåé îáëàñòè.

70

71 PERMY Ïðîíèöàåìîñòü â íàïðàâëåíèè îñè Y ðàâíà

72 500*100 / 100 ìÄ âî âñåé îáëàñòè.

73

74 PERMZ Ïðîíèöàåìîñòü â íàïðàâëåíèè îñè Z ðàâíà

75 500*30 / 30 ìÄ.

76

77 RPTGRID Ìû ñîõðàíÿåì â ôàéë SCENARIO-B2.GRID.SUM

78 PORO PERMX PERMY PERMZ / (.vtu) ïîðèñòîñòü (PORO) è

79 ïðîíèöàåìîñòè (PERMX, PERMY è PERMZ).

80

81 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

82

83 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

84 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

85 /

86

87 ROCKECL

88 -- îïîðíîå ñæèìàåìîñòü

89 -- äàâëåíèå Ñæèìàåìîñòü ïîðîäû 6e-5 1/áàð ïðè

90 100 6e-5 / äàâëåíèè 100 áàð.

91

92 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

93

94 Òåïëîôèçè÷åñêèå ñâîéñòâà ôëþèäîâ çàäàþòñÿ â ñêîáêàõ EOS-ENDEOS

95 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

Release 2015.F



40 Äåíü 1

96 /

97

98 DENSITY

99 -- íåôòü âîäà ãàç Çàäàåì ïëîòíîñòü âîäû ïðè ïîâåðõíîñòíûõ

100 850 1050 / óñëîâèÿõ (1050 êã/ì3). Ïîä âîäîé

101 ïîíèìàåòñÿ ñîëÿíîé ðàñòâîð.

102

103 PVTW

104 -- îïîðíîå îáú¼ìíûé

105 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

106 100 1.01 0.00003 0.65 0 / âîäû.

107

108 PVCDO

109 -- îïîðíîå îáú¼ìíûé

110 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

111 100 1.200 0.00012 0.9 0.003 / íåôòè.

112

113 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

114

115 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

116 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

117 /

118

119 SATTAB Âìåñòî SATTAB ìîæíî íàïèñàòü

120 -- swat krw krow pcow êëþ÷åâîå ñëîâî SWOF.

121 0.200000 0.000000 0.875000 4.000000 /

122 0.300000 0.005524 0.629738 1.127617 / Çàäàåì ôàçîâóþ ïðîíèöàåìîñòü

123 0.400000 0.031250 0.409985 0.392452 / âîäû krw, ôàçîâóþ ïðîíèöàåìîñòü

124 0.500000 0.086115 0.233236 0.206280 / íåôòè (krow) è êàïèëëÿðíîå

125 0.600000 0.176777 0.108236 0.125842 / äàâëåíèå (pcow) â çàâèñèìîñòè

126 0.700000 0.308816 0.034985 0.081079 / îò íàñûùåííîñòè âîäû (swat).

127 0.800000 0.487139 0.004738 0.051568 /

128 0.900000 0.716177 0.000000 0.028694 /

129 1.000000 1.000000 0.000000 0.000000 /

130 /

131

132 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

133

134 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

135

136 PRES Äàâëåíèå ðàâíî 100 áàð âî âñåé ðàñ÷¼òíîé

137 500*100 / îáëàòè (âî âñåõ 500 ÿ÷åéêàõ).

138

139 BOX

140 1 5 / Â îáëàñòè i=1-5 íàñûùåííîñòü âîäû ðàâíà

141 SWAT 0.2.

142 250*0.2 /

143 BOX Â îáëàñòè i=6-10 íàñûùåííîñòü âîäû ðàâíà
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144 6 10 / 1.0

145 SWAT

146 250*1.0 /

147 ENDBOX

148

149 RPTSUM Çàäà¼ò ïàðàìåòðû, ñîõðàíÿåìûå â êîíöå

150 PRES SWAT SOIL / êàæäîãî îò÷¼òíîãî ïåðèîäà (â ôàéëàõ

151 SCENARIO-B2.####.SUM (.vtu)).

152 Ñîõðàíÿåì äàâëåíèå (PRES), íàñûùåííîñòü

153 âîäû (SWAT) è íåôòè (SOIL).

154

155 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

156

157 TSTEP Ìîäåëèðóåì ôèëüòðàöèþ äî ìîìåíòà 400

158 20*20 / äíåé, ñîõðàíÿÿ ðåçóëüòàòû êàæäûå 20 äíåé.

159

160 POST ####################### Íà÷àëî ñåêöèè POST ############################

161

162 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

163 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

164 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

165 .pvd.

166

167 END #######################################################################
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1.6. Íà÷àëüíîå êàïèëëÿðíî-ãðàâèòàöèîííîå

ðàâíîâåñèå
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SIMULATIONS/SCENARIO-B3/0/SCENARIO-B3.RUN
1 --------------------------------------------------------------------------------

2

3 Çàìå÷àíèå:

4 Âñå êîììåíòàðèè íàáðàíû ñòðî÷íûìè áóêâàìè, à êëþ÷åâûå ñëîâà è ìíåìîíèêè

5 íàáðàíû ïðîíèñíûìè (çàãëàâíûìè) áóêâàìè.

6

7 --------------------------------------------------------------------------------

8

9 Çàìå÷àíèå:

10 -- ñòðîêè, íà÷èíàþùèåñÿ ñ ñèìâîëà '!' èëè '--', - êîììåíòàðèè;

11 ñòðîêè, íå íà÷èíàþùèåñÿ ñ ïðîïèñíûõ áóêû âíå êëþ÷åâîãî ñëîâà,

12 ! òàêæå ÿâëÿþòñÿ ñòðîêàìè êîììåíòàðèåâ.

13

14 --------------------------------------------------------------------------------

15

16 Çàìå÷àíèå:

17 Ëþáàÿ ñòðîêà ñ äàííûìè äîëæíà çàêàí÷èâàòüñÿ ñëýøåì '/'.

18

19 --------------------------------------------------------------------------------

20

21 Çàìå÷àíèå:

22 Ïîâòîðÿþùèìèñÿ ñèìâîëàìè îáîçíà÷åíû ñëóäóþùèå ðàçäåëû RUN-ôàéëà:

23 '##############' - ðàçäåëÿåò ñåêöèè RUN-ôàéëà.

24 '<<<<<<<<<<<<<<' - îáîçíà÷àåò îòêðûâàþùóþñÿ ñêîáêó.

25 '>>>>>>>>>>>>>>' - îáîçíà÷àåò çàêðûâàþùóþñÿ ñêîáêó.

26 '^^^^^^^^^^^^^^' - âûäåëÿåò êëþ÷åâîå ñëîâî, ñóùåñòâåííî âëèÿþùåå íà

27 âõîäíûå äàííûå âî âñåì RUN-ôàéëå (íèæå êëþ÷åâîãî ñëîâà)

28 '==============' - îáúåäèíÿåò êëþ÷åâûå ñëîâà è êîììåíòðàèè â ïàðàãðàôû.

29

30 --------------------------------------------------------------------------------

31

32

33 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

34

35 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

36

37 BLACKOIL ^^^^^^^^^^^^ âûáèðàåì PVT ìîäóëü BLACKOIL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

38

39 WATER Âêëþ÷àåì êîìïîíåíòó/ôàçó âîäû.

40 OIL Âêëþ÷àåì êîìïîíåíòó/ôàçó íåôòè.

41

42 ROCKCOMP Âêëþ÷àåì èìåíåíèå ïîðîâîãî îáú¼ìà ïðè

43 èçìåíåíèè äàâëåíèÿ.

44

45 CAPPRES Âêëþ÷àåì êàïèëëÿðíîå äàâëåíèå.

46

47 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################
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48

49 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

50 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

51 -- Òèï Èñïîëüçóåì ñåòêó ñ ãåîìåòðèåé óãëîâîé

52 -- ñåòêè nx ny nz òî÷êè. È çàäà¼ì ÷èñëî ÿ÷ååê âäîëü êàæäîé

53 CORNER 63 68 8 / èç îñåé

54

55 INCLUDE Çàãðóæàåì ñåòêó èç ôàéëà DEEP.GRDECL.

56 '../../INCLUDE/DEEP.GRDECL' / Äàííûé ôàéë òàêæå ñîäåðæèò ðàñïðåäåëåíèå

57 ïîðèñòîñòè è ïðîíèöàåìîñòè.

58

59 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

60

61 RPTGRID Ìû ñîõðàíÿåì â ôàéë SCENARIO-B3.GRID.SUM

62 NTG PORO PERMX PERMY PERMZ / (.vtu) ïîðèñòîñòü (PORO) è

63 ïðîíèöàåìîñòè (PERMX, PERMY è PERMZ).

64

65 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

66

67 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

68 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

69 /

70

71 ROCKECL

72 -- îïîðíîå ñæèìàåìîñòü

73 -- äàâëåíèå Ñæèìàåìîñòü ïîðîäû 6e-5 1/áàð ïðè

74 230 6e-5 / äàâëåíèè 230 áàð.

75

76 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

77

78 Òåïëîôèçè÷åñêèå ñâîéñòâà ôëþèäîâ çàäàþòñÿ â ñêîáêàõ EOS-ENDEOS

79 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

80 /

81

82 DENSITY

83 -- íåôòü âîäà ãàç Çàäàåì ïëîòíîñòü âîäû (1100 êã/ì3) è

84 850 1100 / íåôòè (850 êã/ì3) ïðè ïîâåðõíîñòíûõ

85 óñëîâèÿõ.

86

87 PVTW

88 -- îïîðíîå îáú¼ìíûé

89 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

90 230 1.02 0.00003 0.45 0 / âîäû.

91

92 PVCDO

93 -- îïîðíîå îáú¼ìíûé

94 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

95 230 1.200 0.00012 0.6 0.003 / íåôòè.
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96

97 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

98

99 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

100 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

101 /

102

103 SATTAB Âìåñòî SATTAB ìîæíî íàïèñàòü

104 -- swat krw krow pcow êëþ÷åâîå ñëîâî SWOF.

105 0.200000 0.000000 0.875000 15.00000 /

106 0.300000 0.005524 0.629738 4.510467 / Çàäàåì ôàçîâóþ ïðîíèöàåìîñòü

107 0.400000 0.031250 0.409985 1.569810 / âîäû krw, ôàçîâóþ ïðîíèöàåìîñòü

108 0.500000 0.086115 0.233236 0.825122 / íåôòè (krow) è êàïèëëÿðíîå

109 0.600000 0.176777 0.108236 0.503368 / äàâëåíèå (pcow) â çàâèñèìîñòè

110 0.700000 0.308816 0.034985 0.324314 / îò íàñûùåííîñòè âîäû (swat).

111 0.800000 0.487139 0.004738 0.206271 /

112 0.900000 0.716177 0.000000 0.114775 /

113 0.950000 0.850997 0.000000 0.070306 /

114 0.975000 0.923696 0.000000 0.044796 /

115 1.000000 1.000000 0.000000 0.000000 /

116 /

117

118 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

119

120 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

121

122 Êàïèëëÿðíî-ãðàâèòàöèîííîå ðàâíîâåñèå çàäà¼òñÿ â ñêîáêàõ

123 EQL-ENDEQL.

124 EQL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

125 /

126

127 EQUIL

128 -- datum pdatum woc Çàäà¼ì ãëóáèíó (datum), íà êîòîðîé

129 2310 230 2310 / çàìåðåíî äàâëåíèå (pdatum) è ãëóáèíó

130 âîäî-íåôòÿíîãî êîíòàêòà.

131

132 ENDEQL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

133

134 RPTSUM Çàäà¼ò ïàðàìåòðû, ñîõðàíÿåìûå â êîíöå

135 DEPTH PRES SWAT SOIL / êàæäîãî îò÷¼òíîãî ïåðèîäà (â ôàéëàõ

136 SCENARIO-B3.####.SUM (.vtu)).

137 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

138

139 TIME Ìîäåëèðóåì ôèëüòðàöèþ äî ìîìåíòà âðåìåíè

140 100 200 / 200 äíåé.

141

142 POST ####################### Íà÷àëî ñåêöèè POST ############################

143
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144 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

145 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

146 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

147 .pvd.

148

149 END #######################################################################
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2.1. Ìîäóëü T2EOS1
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2.2. Òåïëîïðîâîäíîñòü
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SIMULATIONS/SCENARIO-B4/0/SCENARIO-B4.RUN
1 --------------------------------------------------------------------------------

2

3 Çàìå÷àíèå:

4 Âñå êîììåíòàðèè íàáðàíû ñòðî÷íûìè áóêâàìè, à êëþ÷åâûå ñëîâà è ìíåìîíèêè

5 íàáðàíû ïðîíèñíûìè (çàãëàâíûìè) áóêâàìè.

6

7 --------------------------------------------------------------------------------

8

9 Çàìå÷àíèå:

10 -- ñòðîêè, íà÷èíàþùèåñÿ ñ ñèìâîëà '!' èëè '--', - êîììåíòàðèè;

11 ñòðîêè, íå íà÷èíàþùèåñÿ ñ ïðîïèñíûõ áóêû âíå êëþ÷åâîãî ñëîâà,

12 ! òàêæå ÿâëÿþòñÿ ñòðîêàìè êîììåíòàðèåâ.

13

14 --------------------------------------------------------------------------------

15

16 Çàìå÷àíèå:

17 Ëþáàÿ ñòðîêà ñ äàííûìè äîëæíà çàêàí÷èâàòüñÿ ñëýøåì '/'.

18

19 --------------------------------------------------------------------------------

20

21 Çàìå÷àíèå:

22 Ïîâòîðÿþùèìèñÿ ñèìâîëàìè îáîçíà÷åíû ñëóäóþùèå ðàçäåëû RUN-ôàéëà:

23 '##############' - ðàçäåëÿåò ñåêöèè RUN-ôàéëà.

24 '<<<<<<<<<<<<<<' - îáîçíà÷àåò îòêðûâàþùóþñÿ ñêîáêó.

25 '>>>>>>>>>>>>>>' - îáîçíà÷àåò çàêðûâàþùóþñÿ ñêîáêó.

26 '^^^^^^^^^^^^^^' - âûäåëÿåò êëþ÷åâîå ñëîâî, ñóùåñòâåííî âëèÿþùåå íà

27 âõîäíûå äàííûå âî âñåì RUN-ôàéëå (íèæå êëþ÷åâîãî ñëîâà)

28 '==============' - îáúåäèíÿåò êëþ÷åâûå ñëîâà è êîììåíòðàèè â ïàðàãðàôû.

29

30 --------------------------------------------------------------------------------

31

32

33 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

34

35 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

36

37 T2EOS1 ^^^^^^^^^^^^ âûáèðàåì PVT ìîäóëü T2EOS1 ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

38

39 HCROCK Âêëþ÷àåì ðàñ÷¼ò òåïëîïðîâîäíîñòè â

40 HCFLUID ïîðîäå è æèäêîñòè.

41

42 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

43

44 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

45 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

46 -- äåêàðòîâàÿ Ìû èñïîëüçóåì äåêàðòîâóþ ñåòêó è çàäàåì

47 -- ñåòêà nx ny nz ÷èñëî ðàñ÷¼òíûõ ÿ÷ååê âäîëü êàæäîé
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48 CART 50 1 50 / èç îñåé

49 Âñåãî â ðàñ÷¼òíîé îáëàñòè 500 ÿ÷ååê.

50 XYZBOUND

51 -- xmin-xmax ymin-ymax zmin-zmax Çàäà¼ì ðàçìåðû îáëàñòè â ìåòðàõ.

52 0 100 -5 5 0 100 /

53

54 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

55

56 EQUALS Çàäà¼ì ïîðèñòîñòü, ïðîíèöàåìîñòü â

57 PORO 0.3 / íàïðàâëåíèè îñè X è êîýôôèöèåíò

58 PERMX 100 / òåïëîïðîâîäíîñòè â íàïðàâëåíèè îñè X.

59 HCONDCFX 2 /

60 /

61

62 COPY

63 PERMX PERMZ / Êîïèðóåì PERMX â PERMZ è

64 HCONDCFX HCONDCFZ / HCONDCFX â HCONDCFZ.

65 /

66

67 MULTIPLY Óìíîæàåì ïðîíèöàåìîñòü â íàïðàâëåíèè îñè

68 PERMZ 0.3 / Z íà 0.3.

69 /

70

71 RPTGRID Ñîõðàíÿåì â ôàéë SCENARIO-B4.GRID.SUM

72 PORO PERMX PERMZ / (.vtu) ïîðèñòîñòü (PORO) è

73 ïðîíèöàåìîñòè (PERMX è PERMZ).

74

75 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

76

77 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

78 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

79 /

80

81 ROCKDH Ìû çàäà¼ì, ÷òî

82 2500 1.0 / ïëîòíîñòü ïîðîäû 2500 êã/ì3,

83 rock heat capacity is 1 êÄæ/êã/Ê

84

85 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

86

87 Îòíîñèòåëüíûå ôàçîâûå ïðîíèöàåìîñòè çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

88 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

89 /

90

91 SATTAB

92 -- swat krwat krvap

93 0.2 0.0 1.0 / Çàäàåì ôàçîâóþ ïðîíèöàåìîñòü âîäû

94 0.4 0.0367 0.6279 / (krwat) è ôàçîâóþ ïðîíèöàåìîñòü ïàðà

95 0.6 0.2077 0.3187 / (krvap) â çàâèñèñìîñòè îò íàñûùåííîñòè
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96 0.8 0.5724 0.0894 / âîäû.

97 0.95 1.0 0.0 /

98 /

99

100 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

101

102 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

103

104 EQUALS

105 PRES 5 / Äàâëåíèå ðàâíî 5 áàð.

106 TEMPC 20 / Òåìïåðàòóðà ðàâíà 20C.

107 /

108

109 RPTSUM Ñîõðàíÿåì â êàæäûé îò÷åòíûé ìîìåíò

110 PRES SWAT SVAP TEMPC / âðåìåíè (â ôàéëû

111 SCENARIO-B3.####.SUM (.vtu))

112 äàâëåíèå (PRES),

113 íàñûùåííîñòü âîäû (SWAT),

114 íàñûùåííîñòü ïàðà (SVAP),

115 è òåìïåðàòóðó (TEMPC).

116

117 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

118

119 TSTEP Ìîäåëèðóåì ôèëüòðàöèþ äî ìîìåíòà 100

120 10*10 / äíåé, ñîõðàíÿÿ ðåçóëüòàòû êàæäûå 10 äíåé.

121

122 POST ####################### Íà÷àëî ñåêöèè POST ############################

123

124 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

125 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

126 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

127 .pvd.

128

129 END #######################################################################
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2.3. Àðèôìåòè÷åñêèå îïåðàöèè ñ ìàññèâàìè äàííûõ
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SIMULATIONS/SCENARIO-B5/0/SCENARIO-B5.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 T2EOS1 We select T2EOS1 EOS module.

4

5 HCROCK We enable heat conduction in rocks

6 HCFLUID and fluids.

7

8 GRID ##################### GRID section begins here #######################

9

10 The grid is specified within brackets MAKE-ENDMAKE

11 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

12 -- cartesian We select Cartesian gridding

13 -- grid nx ny nz option and specify the number of

14 CART 21 21 3 / grid blocks along every axis.

15

16 XYZBOUND

17 -- xmin-xmax ymin-ymax zmin-zmax we specify the domain extent in meters.

18 0 1000 0 1000 1000 1030 / The reservoir is buried at depth 1000 m.

19

20

21 WELSPECS

22 -- -------- -- ---- ---- -------- -- ---- -- -------- We introduce the well

23 -- well i- j- datum cros fluxnum PRODUCER with wellhead

24 -- name ind ind depth flow in column i=11,j=11 with

25 -- -------- -- ---- ---- -------- -- ---- -- -------- BHP ref. depth at 1000

26 PRODUCER 1* 11 11 1000 4* 1* 6* 1* / meters.

27 -- -------- -- ---- ---- -------- -- ---- -- --------

28 /

29

30 COMPDAT

31 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

32 -- well i- j- k- k- mode satnum explicit well

33 -- name ind ind min max tran diameter

34 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

35 PRODUCER 1* 1* 1 2 OPEN 1* 1* 0.16 /

36 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

37 / We define that the production well is perforated in the

38 layers k=1,2. The well diameter is 0.16 meters.

39

40 DZWELL We define that the well is visible in

41 100 15 / ParaView up to 100 meters above the top

42 layer and up to 15 meters below the

43 bottom layer.

44 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

45

46 RPTGRID

47 PORO PERMX PERMZ / We define the output from the section
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48 GRID.

49

50 EQUALS We define that

51 PORO 0.25 / porosity is equal to 0.25

52 PERMX 8.0 / X-permeability to 8 mD

53 HCONDCFX 2.0 / X-heat conduction coeff. to 2 W/m/K

54 /

55

56 COPY

57 PERMX PERMY / We copy X-direction properties

58 PERMX PERMZ / into Y- and Z-direction properties.

59 HCONDCFX HCONDCFY /

60 HCONDCFX HCONDCFZ /

61 /

62

63 MULTIPLY We reduce 10 times the Z-direction

64 PERMZ 0.1 / permeability.

65 /

66

67 PROPS ####################### PROPS section begins here ####################

68

69 Rock properties are specified within brackets ROCK-ENDROCK

70 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

71 /

72

73 ROCKDH We specify that

74 2650 1.0 / rock density is 2900 kg/m3,

75 rock heat capacity is 1 kJ/kg/K

76

77 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

78

79 The relative permeabilities are specified within brackets SAT-ENDSAT

80 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

81 /

82

83 SATTAB We specify that

84 -- sliq krliq krgas liquid phase relative permeability is

85 0.0 0.0 1.0 / krliq=sliq^3

86 0.2 0.008 0.64 / gas phase relative permeability is

87 0.4 0.064 0.36 / krgas=(1-sliq)^2.

88 0.6 0.216 0.16 /

89 0.8 0.512 0.04 / The relative permeability curves

90 1.0 1.0 0.0 / are specified in tabular form.

91 /

92

93 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

94

95 RPTSATTA We report the relative permeabilities
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96 / as a CSV file.

97

98 INIT ####################### INIT section begins here #####################

99

100 EQUALS We define that the reservoir is at

101 TEMPC 307.8 / water-vapor equilibrium conditions at

102 SWAT 1.0 / temperature 307.8 C. The initial water

103 / saturation is 1.0.

104

105 RPTSUM We specify the properties saved in the

106 PRES SWAT SVAP TEMPC / summary files

107

108 RPTWELL

109 WBHP WBHTC WMPR#1 WMPT#1 / We define the output in summaries

110 for wells.

111

112 SCHEDULE #################### SCHEDULE section begins here ####################

113

114 WELLPROD We define that PRODUCER target is

115 PRODUCER OPEN MASS 1* 175. 6.0 / 175 tons/day. The minimal bottom-hole

116 / pressure is 8 MPa.

117

118 TSTEP

119 1 2 3 4 10 20 20 30 90 52*180 / We advance simulation to 9540 days.

120

121 POST ####################### POST section begins here ######################

122

123 CONVERT We convert the output to ParaView

124 compatible format.

125

126 RPTPOST We define the properties output from the

127 TIME WBHP WBHTC WMPR#1 WMPT#1 / following POSTWELL keyword.

128

129 POSTWELL We save consolidated time series

130 PRODUCER / report for PRODUCER.

131 /

132

133 END #######################################################################
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SIMULATIONS/SCENARIO-B5/EXERCISE1/SCENARIO-B5.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 T2EOS1 We select T2EOS1 EOS module.

4

5 HCROCK We enable heat conduction in rocks

6 HCFLUID and fluids.

7

8 GRID ##################### GRID section begins here #######################

9

10 The grid is specified within brackets MAKE-ENDMAKE

11 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

12 -- cartesian We select Cartesian gridding

13 -- grid nx ny nz option and specify the number of

14 CART 21 21 3 / grid blocks along every axis.

15

16 XYZBOUND

17 -- xmin-xmax ymin-ymax zmin-zmax we specify the domain extent in meters.

18 0 1000 0 1000 1000 1030 / The reservoir is buried at depth 1000 m.

19

20

21 WELSPECS

22 -- -------- -- ---- ---- -------- -- ---- -- -------- We introduce the well

23 -- well i- j- datum cros fluxnum PRODUCER with wellhead

24 -- name ind ind depth flow in col. i=11,j=11 with
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25 -- -------- -- ---- ---- -------- -- ---- -- -------- BHP ref. depth at 1000

26 PRODUCER 1* 11 11 1000 4* 1* 6* 1* / meters. Here, we also

27 INJECT1 1* 6 6 1000 4* 1* 6* 1* / introduce the two

28 INJECT2 1* 16 12 1000 4* 1* 6* 1* / injection wells.

29 -- -------- -- ---- ---- -------- -- ---- -- --------

30 /

31

32 COMPDAT

33 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

34 -- well i- j- k- k- mode satnum explicit well

35 -- name ind ind min max tran diameter

36 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

37 PRODUCER 1* 1* 1 2 OPEN 1* 1* 0.16 /

38 INJECT1 1* 1* 1 3 OPEN 1* 1* 0.16 /

39 INJECT2 1* 1* 1 2 OPEN 1* 1* 0.16 /

40 INJECT2 1* 1* 3 3 OPEN 1* 1* 0.16 /

41 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

42 / We define that the production well is perforated in the

43 layers k=1,2. The well diameter is 0.16 meters. The injection

44 wells are perforated in layers 1,2,3

45

46 DZWELL We define that the well is visible in

47 100 15 / ParaView up to 100 meters above the top

48 layer and up to 15 meters below the

49 bottom layer.

50 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

51

52 RPTGRID

53 PORO PERMX PERMZ / We define the output from the section

54 GRID.

55

56 EQUALS We define that

57 PORO 0.25 / porosity is equal to 0.25

58 PERMX 8.0 / X-permeability to 8 mD

59 HCONDCFX 2.0 / X-heat conduction coeff. to 2 W/m/K

60 /

61

62 COPY

63 PERMX PERMY / We copy X-direction properties

64 PERMX PERMZ / into Y- and Z-direction properties.

65 HCONDCFX HCONDCFY /

66 HCONDCFX HCONDCFZ /

67 /

68

69 MULTIPLY We reduce 10 times the Z-direction

70 PERMZ 0.1 / permeability.

71 /

72
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73 PROPS ####################### PROPS section begins here ####################

74

75 Rock properties are specified within brackets ROCK-ENDROCK

76 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

77 /

78

79 ROCKDH We specify that

80 2650 1.0 / rock density is 2900 kg/m3,

81 rock heat capacity is 1 kJ/kg/K

82

83 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

84

85 The relative permeabilities are specified within brackets SAT-ENDSAT

86 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

87 /

88

89 SATTAB We specify that

90 -- sliq krliq krgas liquid phase relative permeability is

91 0.0 0.0 1.0 / krliq=sliq^3

92 0.2 0.008 0.64 / gas phase relative permeability is

93 0.4 0.064 0.36 / krgas=(1-sliq)^2.

94 0.6 0.216 0.16 /

95 0.8 0.512 0.04 / The relative permeability curves

96 1.0 1.0 0.0 / are specified in tabular form.

97 /

98

99 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

100

101 RPTSATTA We report the relative permeabilities

102 / as a CSV file.

103

104 INIT ####################### INIT section begins here #####################

105

106 EQUALS We define that the reservoir is at

107 TEMPC 307.8 / water-vapor equilibrium conditions at

108 SWAT 1.0 / temperature 307.8 C. The initial water

109 / saturation is 1.0.

110

111 EQUALNAM We define the parametes of the injected

112 PRES 10 'INJECT*' / water. We specify that the water

113 TEMPC 25 / temperature is 25 C at 10 MPa. Note,

114 / that we are using character name

115 template 'INJECT*'. The modifications

116 are applied to both INJECT1 and INJECT2.

117

118 RPTSUM We specify the properties saved in the

119 PRES SWAT SVAP TEMPC / summary files

120
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121 RPTWELL

122 WBHP WBHTC WMPR#1 WMPT#1

123 WMIR#1 WMIT#1 / We define the output in summaries

124 for wells.

125

126 SCHEDULE #################### SCHEDULE section begins here ####################

127

128 WELLPROD We define that PRODUCER target is

129 PRODUCER OPEN MASS 1* 175. 6.0 / 175 tons/day. The minimal bottom-hole

130 / pressure is 8 MPa.

131

132 TSTEP

133 1 2 3 4 10 20 20 30 90 17*180 / We advance simulation to 3240 days.

134

135 WELLINJE Now we start the injection at t=3240

136 INJECT1 OPEN MASS 1* 85. 12.0 / days. The injection rate is 85 and 110

137 INJECT2 OPEN MASS 1* 110. 12.0 / tons/day. BHP limit is 12 MPa.

138 /

139

140 TSTEP

141 1 2 3 4 10 20 20 30 90 34*180 / We advance simulation to 9540 days.

142

143 POST ####################### POST section begins here ######################

144

145 CONVERT We convert the output to ParaView

146 compatible format.

147

148 RPTPOST We define the properties output from the

149 TIME WBHP WBHTC WMPR#1 WMPT#1 / following POSTWELL keyword.

150

151 POSTWELL We save consolidated time series

152 PRODUCER / report for PRODUCER.

153 /

154

155 RPTPOST

156 NOTHING TIME WBHP WBHTC

157 WMIR#1 WMIT#1 / We define the properties output from the

158 following POSTWELL keyword. NOTHING entry

159 clears the output list.

160

161 POSTWELL We save consolidated time series reports

162 INJECT1 / for injection wells.

163 INJECT2 /

164 /

165

166 END #######################################################################
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SIMULATIONS/SCENARIO-B5/EXERCISE2/SCENARIO-B5.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 T2EOS1 We select T2EOS1 EOS module.

4

5 HCROCK We enable heat conduction in rocks

6 HCFLUID and fluids.

7

8 GRID ##################### GRID section begins here #######################

9

10 The grid is specified within brackets MAKE-ENDMAKE

11 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

12 -- cartesian We select Cartesian gridding

13 -- grid nx ny nz option and specify the number of

14 CART 21 21 9 / grid blocks along every axis.

15

16 XYZBOUND

17 -- xmin-xmax ymin-ymax zmin-zmax we specify the domain extent in meters.

18 0 1000 0 1000 940 1090 / The top permeable layeris buried at

19 depth 1000 m.

20 DZV

21 30 20 5*10 20 30 / We define the grid block sizes along

22 axis Z.

23

24 BOX Using these keywords we equate
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25 4* 1 3 / TYPENUM flag to 2 (impermeable blocks)

26 TYPENUM in the 3 top and 3 bottom layers.

27 100000*2 /

28 BOX

29 4* 7 9 /

30 TYPENUM

31 100000*2 /

32 ENDBOX

33

34 BOUNDARY We define the top 'K-' and the

35 111 6* 'K-' 'K+' 4* INFTHIN 1* 3* 2 2 / bottom 'K+' boundaries at which

36 / the fixed temperature is specified

37 in init section. The created blocks

38 can be referred to by FLUXNUM=111.

39 In the created blocks, ACTNUM=2 and

40 TYPENUM=2.

41 WELSPECS

42 -- -------- -- ---- ---- -------- -- ---- -- -------- We introduce the well

43 -- well i- j- datum cros fluxnum PRODUCER with wellhead

44 -- name ind ind depth flow in column i=11,j=11 with

45 -- -------- -- ---- ---- -------- -- ---- -- -------- BHP ref. depth at 1000

46 PRODUCER 1* 11 11 1000 4* 1* 6* 1* / meters. Here, we also

47 INJECT1 1* 6 6 1000 4* 1* 6* 1* / introduce the two

48 INJECT2 1* 16 12 1000 4* 1* 6* 1* / injection wells.

49 -- -------- -- ---- ---- -------- -- ---- -- --------

50 /

51

52 COMPDAT

53 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

54 -- well i- j- k- k- mode satnum explicit well

55 -- name ind ind min max tran diameter

56 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

57 PRODUCER 1* 1* 4 5 OPEN 1* 1* 0.16 /

58 INJECT1 1* 1* 4 6 OPEN 1* 1* 0.16 /

59 INJECT2 1* 1* 4 6 OPEN 1* 1* 0.16 /

60 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

61 / We define that the production well is perforated in the

62 layers k=4,5. The well diameter is 0.16 meters. The injection

63 wells are perforated in layers 4,5,6

64

65 DZWELL We define that the well is visible in

66 100 15 / ParaView up to 100 meters above the top

67 layer and up to 15 meters below the

68 bottom layer.

69 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

70

71 RPTGRID

72 PORO PERMX PERMZ / We define the output from the section
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73 GRID.

74

75 EQUALS We define that

76 PORO 0.25 / porosity is equal to 0.25

77 PERMX 8.0 / X-permeability to 8 mD

78 HCONDCFX 2.0 / X-heat conduction coeff. to 2 W/m/K

79 /

80

81 COPY

82 PERMX PERMY / We copy X-direction properties

83 PERMX PERMZ / into Y- and Z-direction properties.

84 HCONDCFX HCONDCFY /

85 HCONDCFX HCONDCFZ /

86 /

87

88 MULTIPLY We reduce 10 times the Z-direction

89 PERMZ 0.1 / permeability.

90 /

91

92 PROPS ####################### PROPS section begins here ####################

93

94 Rock properties are specified within brackets ROCK-ENDROCK

95 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

96 /

97

98 ROCKDH We specify that

99 2650 1.0 / rock density is 2900 kg/m3,

100 rock heat capacity is 1 kJ/kg/K

101

102 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

103

104 The relative permeabilities are specified within brackets SAT-ENDSAT

105 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

106 /

107

108 SATTAB We specify that

109 -- sliq krliq krgas liquid phase relative permeability is

110 0.0 0.0 1.0 / krliq=sliq^3

111 0.2 0.008 0.64 / gas phase relative permeability is

112 0.4 0.064 0.36 / krgas=(1-sliq)^2.

113 0.6 0.216 0.16 /

114 0.8 0.512 0.04 / The relative permeability curves

115 1.0 1.0 0.0 / are specified in tabular form.

116 /

117

118 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

119

120 RPTSATTA We report the relative permeabilities
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121 / as a CSV file.

122

123 INIT ####################### INIT section begins here #####################

124

125 EQUALS We define that the reservoir is at

126 TEMPC 307.8 / water-vapor equilibrium conditions at

127 SWAT 1.0 / temperature 307.8 C. The initial water

128 / saturation is 1.0.

129

130 REGALL

131 EQUALREG We specify that the temperature at the

132 TEMPC 307.8 FLUXNUM 111 / top and bottom boundaries is 307.8 C.

133 /

134

135 EQUALNAM We define the parametes of the injected

136 PRES 10 'INJECT*' / water. We specify that the water

137 TEMPC 25 / temperature is 25 C at 10 MPa. Note,

138 / that we are using character name

139 template 'INJECT*'. The modifications

140 are applied to both INJECT1 and INJECT2.

141

142 RPTSUM We specify the properties saved in the

143 PRES SWAT SVAP TEMPC / summary files

144

145 RPTSUM We enable output of K-IJKRES property

146 K-IJKRES / which can be used for threshholding

147 in ParaView to make visible the internal

148 premeable layers.

149 RPTWELL

150 WBHP WBHTC WMPR#1 WMPT#1

151 WMIR#1 WMIT#1 / We define the output in summaries

152 for wells.

153

154 SCHEDULE #################### SCHEDULE section begins here ####################

155

156 WELLPROD We define that PRODUCER target is

157 PRODUCER OPEN MASS 1* 175. 6.0 / 175 tons/day. The minimal bottom-hole

158 / pressure is 8 MPa.

159

160 TSTEP

161 1 2 3 4 10 20 20 30 90 17*180 / We advance simulation to 3240 days.

162

163 WELLINJE Now we start the injection at t=3240

164 INJECT1 OPEN MASS 1* 85. 12.0 / days. The injection rate is 85 and 110

165 INJECT2 OPEN MASS 1* 110. 12.0 / tons/day. BHP limit is 12 MPa.

166 /

167

168 TSTEP

MUFITS. Êðàòêèé ïðàêòè÷åñêèé êóðñ



Äåíü 3 109

169 1 2 3 4 10 20 20 30 90 34*180 / We advance simulation to 9540 days.

170

171 POST ####################### POST section begins here ######################

172

173 CONVERT We convert the output to ParaView

174 compatible format.

175

176 RPTPOST We define the properties output from the

177 TIME WBHP WBHTC WMPR#1 WMPT#1 / following POSTWELL keyword.

178

179 POSTWELL We save consolidated time series

180 PRODUCER / report for PRODUCER.

181 /

182

183 RPTPOST

184 NOTHING TIME WBHP WBHTC

185 WMIR#1 WMIT#1 / We define the properties output from the

186 following POSTWELL keyword. NOTHING entry

187 clears the output list.

188

189

190 POSTWELL We save consolidated time series reports

191 INJECT1 / for injection wells.

192 INJECT2 /

193 /

194

195 END #######################################################################
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SIMULATIONS/SCENARIO-B6/0/SCENARIO-B6.RUN
1 --------------------------------------------------------------------------------

2

3 Çàìå÷àíèå:

4 Âñå êîììåíòàðèè íàáðàíû ñòðî÷íûìè áóêâàìè, à êëþ÷åâûå ñëîâà è ìíåìîíèêè

5 íàáðàíû ïðîíèñíûìè (çàãëàâíûìè) áóêâàìè.

6

7 --------------------------------------------------------------------------------

8

9 Çàìå÷àíèå:

10 -- ñòðîêè, íà÷èíàþùèåñÿ ñ ñèìâîëà '!' èëè '--', - êîììåíòàðèè;

11 ñòðîêè, íå íà÷èíàþùèåñÿ ñ ïðîïèñíûõ áóêû âíå êëþ÷åâîãî ñëîâà,

12 ! òàêæå ÿâëÿþòñÿ ñòðîêàìè êîììåíòàðèåâ.

13

14 --------------------------------------------------------------------------------

15

16 Çàìå÷àíèå:

17 Ëþáàÿ ñòðîêà ñ äàííûìè äîëæíà çàêàí÷èâàòüñÿ ñëýøåì '/'.

18

19 --------------------------------------------------------------------------------

20

21 Çàìå÷àíèå:

22 Ïîâòîðÿþùèìèñÿ ñèìâîëàìè îáîçíà÷åíû ñëóäóþùèå ðàçäåëû RUN-ôàéëà:

23 '##############' - ðàçäåëÿåò ñåêöèè RUN-ôàéëà.

24 '<<<<<<<<<<<<<<' - îáîçíà÷àåò îòêðûâàþùóþñÿ ñêîáêó.
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25 '>>>>>>>>>>>>>>' - îáîçíà÷àåò çàêðûâàþùóþñÿ ñêîáêó.

26 '^^^^^^^^^^^^^^' - âûäåëÿåò êëþ÷åâîå ñëîâî, ñóùåñòâåííî âëèÿþùåå íà

27 âõîäíûå äàííûå âî âñåì RUN-ôàéëå (íèæå êëþ÷åâîãî ñëîâà)

28 '==============' - îáúåäèíÿåò êëþ÷åâûå ñëîâà è êîììåíòðàèè â ïàðàãðàôû.

29

30 --------------------------------------------------------------------------------

31

32

33 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

34

35 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

36

37 BLACKOIL ^^^^^^^^^^^^ âûáèðàåì PVT ìîäóëü BLACKOIL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

38

39 WATER Âêëþ÷àåì êîìïîíåíòó/ôàçó âîäû.

40 OIL Âêëþ÷àåì êîìïîíåíòó/ôàçó íåôòè.

41

42 ROCKCOMP Âêëþ÷àåì èìåíåíèå ïîðîâîãî îáú¼ìà ïðè

43 èçìåíåíèè äàâëåíèÿ.

44

45 CAPPRES Âêëþ÷àåì êàïèëëÿðíîå äàâëåíèå.

46

47 FAST

48

49 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

50

51 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

52 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

53 -- Òèï Èñïîëüçóåì ñåòêó ñ ãåîìåòðèåé óãëîâîé

54 -- ñåòêè nx ny nz òî÷êè. È çàäà¼ì ÷èñëî ÿ÷ååê âäîëü êàæäîé

55 CORNER 63 68 8 / èç îñåé

56

57 INCLUDE Çàãðóæàåì ñåòêó èç ôàéëà DEEP.GRDECL.

58 '../../INCLUDE/DEEP.GRDECL' / Äàííûé ôàéë òàêæå ñîäåðæèò ðàñïðåäåëåíèå

59 ïîðèñòîñòè è ïðîíèöàåìîñòè.

60

61 BOUNDARY

62 -- fluxnum box ---direction-- type mode typenum actnum

63 2 6* I- I+ J- J+ 2* 1* 1* 3* 1* 2 /

64 /

65 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà BOUNDARY

66 çàäàäèì ïîñòîÿííîå äàâëåíèå íà áîêîâûõ

67 ãðàíèöàõ.

68 WELSPECS

69 -- -------- -- ---- ---- --------

70 -- well i- j- datum

71 -- name ind ind depth

72 -- -------- -- ---- ---- -------- Çàäàëè ÷åòûðå ñêâàæèíû: ðàñïîëîæåííûå
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73 PROD1 1* 27 54 / ðàñïîëîæåííûå â ÿ÷åéêàõ (i=27, j=54),

74 PROD2 1* 32 39 / (i=32, j=39), (i=39, j=31) è (i=54,

75 PROD3 1* 39 31 / j=13).

76 PROD4 1* 54 13 /

77 -- -------- -- ---- ---- --------

78 /

79

80 COMPDAT

81 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

82 -- well i- j- k- k- mode satnum explicit well

83 -- name ind ind min max tran diameter

84 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

85 PROD1 1* 1* 2 7 OPEN 1* 1* 0.2 /

86 PROD2 1* 1* 2 7 OPEN 1* 1* 0.2 /

87 PROD3 1* 1* 2 5 OPEN 1* 1* 0.2 /

88 PROD4 1* 1* 2 5 OPEN 1* 1* 0.2 /

89 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

90 /

91 Ñêâàæèíû PROD1 è PROD2 ïåðôîðèðîâàíû

92 â ïëàñòàõ k=2-7, à ñêâàæèíû PROD3 è

93 PROD4 ïåðôîðèðîâàíû â ïëàñòàõ k=2-5.

94

95 DZWELL Â ParaView ñêâàæèíû âèäíû íà 50 ìåòðîâ

96 50 25 / âûøå è 25 ìåòðîâ íèæå ïëàñòà.

97

98 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

99

100 RPTGRID Ìû ñîõðàíÿåì â ôàéë SCENARIO-B3.GRID.SUM

101 NTG PORO PERMX PERMY PERMZ / (.vtu) ïîðèñòîñòü (PORO) è

102 ïðîíèöàåìîñòè (PERMX, PERMY è PERMZ).

103

104 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

105

106 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

107 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

108 /

109

110 ROCKECL

111 -- îïîðíîå ñæèìàåìîñòü

112 -- äàâëåíèå Ñæèìàåìîñòü ïîðîäû 6e-5 1/áàð ïðè

113 230 6e-5 / äàâëåíèè 230 áàð.

114

115 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

116

117 Òåïëîôèçè÷åñêèå ñâîéñòâà ôëþèäîâ çàäàþòñÿ â ñêîáêàõ EOS-ENDEOS

118 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

119 /

120
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121 DENSITY

122 -- íåôòü âîäà ãàç Çàäàåì ïëîòíîñòü âîäû (1100 êã/ì3) è

123 850 1100 / íåôòè (850 êã/ì3) ïðè ïîâåðõíîñòíûõ

124 óñëîâèÿõ.

125

126 PVTW

127 -- îïîðíîå îáú¼ìíûé

128 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

129 230 1.02 0.00003 0.45 0 / âîäû.

130

131 PVCDO

132 -- îïîðíîå îáú¼ìíûé

133 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

134 230 1.200 0.00012 0.6 0.003 / íåôòè.

135

136 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

137

138 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

139 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

140 /

141

142 SATTAB Âìåñòî SATTAB ìîæíî íàïèñàòü

143 -- swat krw krow pcow êëþ÷åâîå ñëîâî SWOF.

144 0.200000 0.000000 0.875000 15.00000 /

145 0.300000 0.005524 0.629738 4.510467 / Çàäàåì ôàçîâóþ ïðîíèöàåìîñòü

146 0.400000 0.031250 0.409985 1.569810 / âîäû krw, ôàçîâóþ ïðîíèöàåìîñòü

147 0.500000 0.086115 0.233236 0.825122 / íåôòè (krow) è êàïèëëÿðíîå

148 0.600000 0.176777 0.108236 0.503368 / äàâëåíèå (pcow) â çàâèñèìîñòè

149 0.700000 0.308816 0.034985 0.324314 / îò íàñûùåííîñòè âîäû (swat).

150 0.800000 0.487139 0.004738 0.206271 /

151 0.900000 0.716177 0.000000 0.114775 /

152 0.950000 0.850997 0.000000 0.070306 /

153 0.975000 0.923696 0.000000 0.044796 /

154 1.000000 1.000000 0.000000 0.000000 /

155 /

156

157 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

158

159 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

160

161 Êàïèëëÿðíî-ãðàâèòàöèîííîå ðàâíîâåñèå çàäà¼òñÿ â ñêîáêàõ

162 EQL-ENDEQL.

163 EQL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

164 /

165

166 EQUIL

167 -- datum pdatum woc Çàäà¼ì ãëóáèíó (datum), íà êîòîðîé

168 2310 230 2310 / çàìåðåíî äàâëåíèå (pdatum) è ãëóáèíó
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169 âîäî-íåôòÿíîãî êîíòàêòà.

170

171 ENDEQL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

172

173 RPTSUM Çàäà¼ò ïàðàìåòðû, ñîõðàíÿåìûå â êîíöå

174 DEPTH PRES SWAT SOIL / êàæäîãî îò÷¼òíîãî ïåðèîäà (â ôàéëàõ

175 SCENARIO-B6.####.SUM (.vtu)).

176

177 RPTWELL Ñîõðàíÿåì äàííûå ñâîéñòâà â

178 WBHP WOPR WOPT WWPR WWPT WWCT / SCENARIO-B6.####.SUM (.vtu)).

179

180 RPTFIELD Ñîõðàíÿåì äàííûå ñâîéñòâà â

181 FOIP FOPR FOPT FWPR FWPT FWCT / SCENARIO-B6.####.SUM (.vtu)).

182

183 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

184

185 TIME Ìîäåëèðóåì ôèëüòðàöèþ äî ìîìåíòà âðåìåíè

186 100 200 / 200 äíåé.

187

188 VARS Ìàêñèìàëüíîå èçìåíåíèå äàâëåíèÿ â ÿ÷åéêå

189 PRES DMAX 30 / 30 áàð.

190 /

191

192 TUNING Ñëåäóþùèé øàã ïî âðåìåíè íå ïðåâûøàåò

193 0.1 1* / 0.1 äíåé.

194

195 WELLPROD

196 -- name mode target rate bhp

197 'PROD*' OPEN ORAT 500 1* 120 / Äåáèò âñåõ ñêâàæèí 500 ì3 íåôòè ñ

198 / îãðàíè÷åíèåì íà çàáîéíîå äàâëåíèå

199 120 áàð.

200

201 TSTEP Ïðîäîëæàåì ðàñ÷¼ò íà ïåðèîä 720 äíåé

202 24*30 / ñîõðàíÿÿ ðåçóëüòàòû êàæäûå 30 äíåé.

203

204 POST ####################### Íà÷àëî ñåêöèè POST ############################

205

206 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

207 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

208 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

209 .pvd.

210

211 RPTPOST

212 TIME WBHP WOPR WOPT WWPR WWPT WWCT / Ñîõðàíÿåì ïàðàìåòðû äëÿ êàæäîé ñêâàæèíû.

213 POSTWELL

214 'PROD*' /

215 /

216
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217 RPTPOST

218 NOTHING TIME FOIP FOPR

219 FOPT FWPR FWPT FWCT / Ñîõðàíÿåì ïàðàìåòðû äëÿ âñåé çàäà÷è.

220 POSTFLD

221 /

222

223 END #######################################################################
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SIMULATIONS/SCENARIO-B6/EXERCISE/SCENARIO-B6.RUN
1 --------------------------------------------------------------------------------

2

3 Çàìå÷àíèå:

4 Âñå êîììåíòàðèè íàáðàíû ñòðî÷íûìè áóêâàìè, à êëþ÷åâûå ñëîâà è ìíåìîíèêè

5 íàáðàíû ïðîíèñíûìè (çàãëàâíûìè) áóêâàìè.

6

7 --------------------------------------------------------------------------------

8

9 Çàìå÷àíèå:

10 -- ñòðîêè, íà÷èíàþùèåñÿ ñ ñèìâîëà '!' èëè '--', - êîììåíòàðèè;

11 ñòðîêè, íå íà÷èíàþùèåñÿ ñ ïðîïèñíûõ áóêû âíå êëþ÷åâîãî ñëîâà,

12 ! òàêæå ÿâëÿþòñÿ ñòðîêàìè êîììåíòàðèåâ.

13

14 --------------------------------------------------------------------------------

15

16 Çàìå÷àíèå:

17 Ëþáàÿ ñòðîêà ñ äàííûìè äîëæíà çàêàí÷èâàòüñÿ ñëýøåì '/'.

18

19 --------------------------------------------------------------------------------

20

21 Çàìå÷àíèå:

22 Ïîâòîðÿþùèìèñÿ ñèìâîëàìè îáîçíà÷åíû ñëóäóþùèå ðàçäåëû RUN-ôàéëà:

23 '##############' - ðàçäåëÿåò ñåêöèè RUN-ôàéëà.

24 '<<<<<<<<<<<<<<' - îáîçíà÷àåò îòêðûâàþùóþñÿ ñêîáêó.

25 '>>>>>>>>>>>>>>' - îáîçíà÷àåò çàêðûâàþùóþñÿ ñêîáêó.

26 '^^^^^^^^^^^^^^' - âûäåëÿåò êëþ÷åâîå ñëîâî, ñóùåñòâåííî âëèÿþùåå íà

27 âõîäíûå äàííûå âî âñåì RUN-ôàéëå (íèæå êëþ÷åâîãî ñëîâà)

28 '==============' - îáúåäèíÿåò êëþ÷åâûå ñëîâà è êîììåíòðàèè â ïàðàãðàôû.

29

30 --------------------------------------------------------------------------------

31

32

33 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

34

35 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

36

37 BLACKOIL ^^^^^^^^^^^^ âûáèðàåì PVT ìîäóëü BLACKOIL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

38

39 WATER Âêëþ÷àåì êîìïîíåíòó/ôàçó âîäû.

40 OIL Âêëþ÷àåì êîìïîíåíòó/ôàçó íåôòè.

41

42 ROCKCOMP Âêëþ÷àåì èìåíåíèå ïîðîâîãî îáú¼ìà ïðè

43 èçìåíåíèè äàâëåíèÿ.

44

45 CAPPRES Âêëþ÷àåì êàïèëëÿðíîå äàâëåíèå.

46

47 FAST
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48

49 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

50

51 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

52 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

53 -- Òèï Èñïîëüçóåì ñåòêó ñ ãåîìåòðèåé óãëîâîé

54 -- ñåòêè nx ny nz òî÷êè. È çàäà¼ì ÷èñëî ÿ÷ååê âäîëü êàæäîé

55 CORNER 63 68 8 / èç îñåé

56

57 INCLUDE Çàãðóæàåì ñåòêó èç ôàéëà DEEP.GRDECL.

58 '../../INCLUDE/DEEP.GRDECL' / Äàííûé ôàéë òàêæå ñîäåðæèò ðàñïðåäåëåíèå

59 ïîðèñòîñòè è ïðîíèöàåìîñòè.

60

61 BOUNDARY

62 -- fluxnum box ---direction-- type mode typenum actnum

63 2 6* I- I+ J- J+ 2* 1* 1* 3* 1* 2 /

64 /

65 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà BOUNDARY

66 çàäàäèì ïîñòîÿííîå äàâëåíèå íà áîãîâûõ

67 ãðàíèöàõ.

68 WELSPECS

69 -- -------- -- ---- ---- --------

70 -- well i- j- datum

71 -- name ind ind depth

72 -- -------- -- ---- ---- -------- Çàäàëè ÷åòûðå ñêâàæèíû: ðàñïîëîæåííûå

73 PROD1 1* 27 54 / ðàñïîëîæåííûå â ÿ÷åéêàõ (i=27, j=54),

74 PROD2 1* 32 39 / (i=32, j=39), (i=39, j=31) è (i=54,

75 PROD3 1* 39 31 / j=13).

76 PROD4 1* 54 13 /

77 INJE1 1* 30 27 /

78 INJE2 1* 20 47 /

79 -- -------- -- ---- ---- --------

80 /

81

82 COMPDAT

83 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

84 -- well i- j- k- k- mode satnum explicit well

85 -- name ind ind min max tran diameter

86 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

87 PROD1 1* 1* 2 7 OPEN 1* 1* 0.2 /

88 PROD2 1* 1* 2 7 OPEN 1* 1* 0.2 /

89 PROD3 1* 1* 2 5 OPEN 1* 1* 0.2 /

90 PROD4 1* 1* 2 5 OPEN 1* 1* 0.2 /

91 INJE1 1* 1* 2 5 OPEN 1* 1* 0.2 /

92 INJE2 1* 1* 2 5 OPEN 1* 1* 0.2 /

93 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

94 /

95 Ñêâàæèíû PROD1 è PROD2 ïåðôîðèðîâàíû
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96 â ïëàñòàõ k=2-7, à ñêâàæèíû PROD3 è

97 PROD4 ïåðôîðèðîâàíû â ïëàñòàõ k=2-5.

98

99 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

100

101 RPTGRID Ìû ñîõðàíÿåì â ôàéë SCENARIO-B3.GRID.SUM

102 NTG PORO PERMX PERMY PERMZ / (.vtu) ïîðèñòîñòü (PORO) è

103 ïðîíèöàåìîñòè (PERMX, PERMY è PERMZ).

104

105 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

106

107 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

108 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

109 /

110

111 ROCKECL

112 -- îïîðíîå ñæèìàåìîñòü

113 -- äàâëåíèå Ñæèìàåìîñòü ïîðîäû 6e-5 1/áàð ïðè

114 230 6e-5 / äàâëåíèè 230 áàð.

115

116 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

117

118 Òåïëîôèçè÷åñêèå ñâîéñòâà ôëþèäîâ çàäàþòñÿ â ñêîáêàõ EOS-ENDEOS

119 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

120 /

121

122 DENSITY

123 -- íåôòü âîäà ãàç Çàäàåì ïëîòíîñòü âîäû (1100 êã/ì3) è

124 850 1100 / íåôòè (850 êã/ì3) ïðè ïîâåðõíîñòíûõ

125 óñëîâèÿõ.

126

127 PVTW

128 -- îïîðíîå îáú¼ìíûé

129 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

130 230 1.02 0.00003 0.45 0 / âîäû.

131

132 PVCDO

133 -- îïîðíîå îáú¼ìíûé

134 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

135 230 1.200 0.00012 0.6 0.003 / íåôòè.

136

137 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

138

139 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

140 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

141 /

142

143 SATTAB Âìåñòî SATTAB ìîæíî íàïèñàòü

MUFITS. Êðàòêèé ïðàêòè÷åñêèé êóðñ



Äåíü 3 121

144 -- swat krw krow pcow êëþ÷åâîå ñëîâî SWOF.

145 0.200000 0.000000 0.875000 15.00000 /

146 0.300000 0.005524 0.629738 4.510467 / Çàäàåì ôàçîâóþ ïðîíèöàåìîñòü

147 0.400000 0.031250 0.409985 1.569810 / âîäû krw, ôàçîâóþ ïðîíèöàåìîñòü

148 0.500000 0.086115 0.233236 0.825122 / íåôòè (krow) è êàïèëëÿðíîå

149 0.600000 0.176777 0.108236 0.503368 / äàâëåíèå (pcow) â çàâèñèìîñòè

150 0.700000 0.308816 0.034985 0.324314 / îò íàñûùåííîñòè âîäû (swat).

151 0.800000 0.487139 0.004738 0.206271 /

152 0.900000 0.716177 0.000000 0.114775 /

153 0.950000 0.850997 0.000000 0.070306 /

154 0.975000 0.923696 0.000000 0.044796 /

155 1.000000 1.000000 0.000000 0.000000 /

156 /

157

158 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

159

160 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

161

162 Êàïèëëÿðíî-ãðàâèòàöèîííîå ðàâíîâåñèå çàäà¼òñÿ â ñêîáêàõ

163 EQL-ENDEQL.

164 EQL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

165 /

166

167 EQUIL

168 -- datum pdatum woc Çàäà¼ì ãëóáèíó (datum), íà êîòîðîé

169 2310 230 2310 / çàìåðåíî äàâëåíèå (pdatum) è ãëóáèíó

170 âîäî-íåôòÿíîãî êîíòàêòà.

171

172 ENDEQL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

173

174 RPTSUM Çàäà¼ò ïàðàìåòðû, ñîõðàíÿåìûå â êîíöå

175 DEPTH PRES SWAT SOIL / êàæäîãî îò÷¼òíîãî ïåðèîäà (â ôàéëàõ

176 SCENARIO-B6.####.SUM (.vtu)).

177

178 RPTWELL Ñîõðàíÿåì äàííûå ñâîéñòâà â

179 WBHP WOPR WOPT WWPR WWPT WWCT / SCENARIO-B6.####.SUM (.vtu)).

180

181 RPTFIELD Ñîõðàíÿåì äàííûå ñâîéñòâà â

182 FOIP FOPR FOPT FWPR FWPT FWCT / SCENARIO-B6.####.SUM (.vtu)).

183

184 RPTSUM

185 I-IJKRES J-IJKRES K-IJKRES /

186

187 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

188

189 TIME Ìîäåëèðóåì ôèëüòðàöèþ äî ìîìåíòà âðåìåíè

190 100 200 / 200 äíåé.

191
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192

193 VARS

194 PRES DMAX 30 /

195 /

196

197 TUNING

198 0.1 1* /

199

200 WELLPROD

201 -- name mode target rate bhp

202 'PROD*' OPEN ORAT 500 1* 120 / Äåáèò âñåõ ñêâàæèí 500 ì3 íåôòè ñ

203 / îãðàíè÷åíèåì íà çàáîéíîå äàâëåíèå

204 120 áàð.

205

206 TSTEP Ïðîäîëæàåì ðàñ÷¼ò íà ïåðèîä 720 äíåé

207 24*30 / ñîõðàíÿÿ ðåçóëüòàòû êàæäûå 30 äíåé.

208

209

210 WELLINJE

211 -- name mode target rate bhp

212 'INJE*' OPEN WRAT 500 1* 260 / Äåáèò âñåõ ñêâàæèí 500 ì3 íåôòè ñ

213 / îãðàíè÷åíèåì íà çàáîéíîå äàâëåíèå

214 120 áàð.

215 TSTEP

216 12*30 /

217

218

219 POST ####################### Íà÷àëî ñåêöèè POST ############################

220

221 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

222 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

223 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

224 .pvd.

225

226 RPTPOST

227 TIME WBHP WOPR WOPT WWPR WWPT WWCT /

228 POSTWELL

229 'PROD*' /

230 /

231

232 RPTPOST

233 NOTHING TIME FOIP FOPR FOPT FWPR FWPT FWCT /

234 POSTFLD

235 /

236

237 END #######################################################################

MUFITS. Êðàòêèé ïðàêòè÷åñêèé êóðñ



Äåíü 3 123

3.2. Ìîäóëü BINMIXT
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SIMULATIONS/SCENARIO-B7/0/SCENARIO-B7.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 HCROCK We enable heat conduction in rocks

4

5 FAST We enable FAST option

6

7 GRID ##################### GRID section begins here #######################

8

9 The grid is specified within brackets MAKE-ENDMAKE

10 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

11 -- cartesian We select Cartesian gridding

12 -- grid nx ny nz option and specify the number of

13 CART 80 1 20 / grid blocks along every axis.

14 There are 1600 grid blocks in the

15 domain.

16 XYZBOUND

17 -- xmin-xmax ymin-ymax zmin-zmax we specify the domain extent in meters.

18 0 400 -5 5 0 100 /

19

20 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

21

22 EQUALS We equate in the whole domain:

23 PORO 0.3 / porosity to 0.3

24 PERMX 100 / permeability to 100 mD
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25 HCONDCFX 2 / heat conduction coeff. to 2 W/m/K

26 /

27

28 COPY

29 PERMX PERMZ / We copy X-direction properties into

30 HCONDCFX HCONDCFZ / Z-direction properties

31 /

32

33 RPTGRID We define the output from the GRID sect.

34 PORO PERMX PERMZ

35 HCONDCFX HCONDCFZ /

36

37 PROPS ####################### PROPS section begins here ####################

38

39 Rock properties are specified within brackets ROCK-ENDROCK

40 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

41 / Properties for the ROCKNUM=0 region.

42

43 ROCKDH We specify that

44 2900 1.0 / rock density is 2900 kg/m3,

45 rock heat capacity is 1 kJ/kg/K

46

47 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

48

49 The relative permeabilities are specified within brackets SAT-ENDSAT

50 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

51 / Properties for the SATNUM=0 region.

52

53 SATTAB

54 -- sH2O krH2O krCO2

55 0.2 0.000000 1.000000 /

56 0.3 0.000316 0.737758 / Modified Brooks and Corey curves

57 0.4 0.005056 0.499535 /

58 0.5 0.025600 0.302400 / SlMin=0.2

59 0.6 0.080908 0.155832 / SgMin=0.05

60 0.7 0.197530 0.061728 /

61 0.8 0.409600 0.014400 /

62 0.9 0.758834 0.000572 /

63 0.95 1.000000 0.000000 /

64 /

65

66 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

67

68 LOADEOS We load EOS-file, located in the

69 '../../INCLUDE/CO2H2O_V3.0.EOS' / INCLUDE folder.

70

71 INIT ####################### INIT section begins here #####################

72
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73 EQUALS We equate in the whole domain

74 PRES 10 / pressure to 10 MPa

75 TEMPC 100 / temperature to 100 C

76 COMP1T 0.0 / CO2 mol.fraction to 0.0

77 ------------------------------------- We equate in the hot region

78 TEMPC 200 31 50 2* 11 20 / temperature to 200 C

79 COMP1T 0.7 / CO2 mol.fraction to 0.7

80 SGASINIT 0.95 / gas saturation to 0.95

81 /

82

83 RPTSUM We define the properties saved in SUM

84 PRES TEMPC COMP1T COMP2T PHST / files

85

86

87 SCHEDULE #################### SCHEDULE section begins here ####################

88

89 TSTEP We report solution every 10 days up to

90 20*10 / 200 days.

91

92 POST ####################### POST section begins here ######################

93

94 CONVERT Converting output to ParaView format.

95

96 END #######################################################################
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SIMULATIONS/PVT/0/PVT.RUN
1 LOADEOS We load EOS-file

2 '../../INCLUDE/CO2H2O_V3.0.EOS' /

3

4 PHEQPTX We calculate properties for:

5 10 373.15 0 / 1) PRES=10MPa, TEMPC=100C, COMP1T=0

6 10 473.15 0.7 / 2) PRES=10MPa, TEMPC=200C, COMP1T=0.7

7 /

8

9 END #######################################################################
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SIMULATIONS/SCENARIO-B7/EXERCISE1/SCENARIO-B7.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 HCROCK We enable heat conduction in rocks

4

5 FAST We enable FAST option

6

7 SATCRT

8

9 GRID ##################### GRID section begins here #######################

10

11 The grid is specified within brackets MAKE-ENDMAKE

12 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

13 -- cartesian We select Cartesian gridding

14 -- grid nx ny nz option and specify the number of

15 CART 80 1 20 / grid blocks along every axis.

16 There are 1600 grid blocks in the

17 domain.

18 XYZBOUND

19 -- xmin-xmax ymin-ymax zmin-zmax we specify the domain extent in meters.

20 0 400 -5 5 0 100 /

21

22 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

23

24 EQUALS We equate in the whole domain:

25 PORO 0.3 / porosity to 0.3

26 PERMX 100 / permeability to 100 mD

27 HCONDCFX 2 / heat conduction coeff. to 2 W/m/K

28 /

29

30 COPY

31 PERMX PERMZ / We copy X-direction properties into

32 HCONDCFX HCONDCFZ / Z-direction properties

33 /

34

35 RPTGRID We define the output from the GRID sect.

36 PORO PERMX PERMZ

37 HCONDCFX HCONDCFZ /

38

39 PROPS ####################### PROPS section begins here ####################

40

41 Rock properties are specified within brackets ROCK-ENDROCK

42 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

43 / Properties for the ROCKNUM=0 region.

44

45 ROCKDH We specify that

46 2900 1.0 / rock density is 2900 kg/m3,

47 rock heat capacity is 1 kJ/kg/K
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48

49 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

50

51 The relative permeabilities are specified within brackets SAT-ENDSAT

52 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

53 / Properties for the SATNUM=0 region.

54

55 SATTAB

56 -- sH2O krH2O krCO2

57 0.2 0.000000 1.000000 /

58 0.3 0.000316 0.737758 / Modified Brooks and Corey curves

59 0.4 0.005056 0.499535 /

60 0.5 0.025600 0.302400 / SlMin=0.2

61 0.6 0.080908 0.155832 / SgMin=0.05

62 0.7 0.197530 0.061728 /

63 0.8 0.409600 0.014400 /

64 0.9 0.758834 0.000572 /

65 0.95 1.000000 0.000000 /

66 /

67

68 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

69

70 LOADEOS We load EOS-file, located in the

71 '../../INCLUDE/CO2H2O_V3.0.EOS' / INCLUDE folder.

72

73 PHASES

74 LIQ 1 5 0 1 /

75 GAS 10 10 1 0 /

76 /

77

78 INIT ####################### INIT section begins here #####################

79

80 EQUALS We equate in the whole domain

81 PRES 22 / pressure to 10 MPa

82 TEMPC 370 / temperature to 100 C

83 COMP1T 0.0 / CO2 mol.fraction to 0.0

84 ------------------------------------- We equate in the hot region

85 TEMPC 600 31 50 2* 11 20 / temperature to 200 C

86 COMP1T 0.7 / CO2 mol.fraction to 0.7

87 -- SGASINIT 0.95 / gas saturation to 0.95

88 /

89

90 RPTSUM We define the properties saved in SUM

91 PRES TEMPC COMP1T COMP2T PHST / files

92

93 RPTSUM

94 SAT#LIQ SAT#GAS DEN#GAS DEN#LIQ VIS#LIQ VIS#GAS /

95
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96 SCHEDULE #################### SCHEDULE section begins here ####################

97

98 TSTEP We report solution every 10 days up to

99 20*10 / 200 days.

100

101 POST ####################### POST section begins here ######################

102

103 CONVERT Converting output to ParaView format.

104

105

106 RPTPOST

107 TIME COMP1T SAT#LIQ /

108

109 POSTBLOC

110 31 1 3 /

111 /

112

113 RPTPOST

114 NOTHING TIME PRES TEMPC COMP1T /

115

116 POSTBLOC

117 40 1 8 /

118 /

119

120 END #######################################################################

Release 2015.F



138 Äåíü 3

SIMULATIONS/SCENARIO-B7/EXERCISE2/SCENARIO-B7.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 HCROCK We enable heat conduction in rocks

4

5 FAST We enable FAST option

6

7 SATCRT We enable saturation functions scaling

8 under near-critical conditions.

9

10 GRID ##################### GRID section begins here #######################

11

12 The grid is specified within brackets MAKE-ENDMAKE

13 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

14 -- cartesian We select Cartesian gridding

15 -- grid nx ny nz option and specify the number of

16 CART 80 1 20 / grid blocks along every axis.

17 There are 1600 grid blocks in the

18 domain.

19 XYZBOUND

20 -- xmin-xmax ymin-ymax zmin-zmax we specify the domain extent in meters.

21 0 400 -5 5 0 100 /

22

23 SRCSPECG

24 'INJECT' 1 1 20 / We specify to point sources named

25 'PRODUCE' 80 1 20 / INJECT and PRODUCE.

26 /

27

28 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

29

30 EQUALS We equate in the whole domain:

31 PORO 0.3 / porosity to 0.3

32 PERMX 100 / permeability to 100 mD

33 HCONDCFX 2 / heat conduction coeff. to 2 W/m/K

34 /

35

36 COPY

37 PERMX PERMZ / We copy X-direction properties into

38 HCONDCFX HCONDCFZ / Z-direction properties

39 /

40

41 RPTGRID We define the output from the GRID sect.

42 PORO PERMX PERMZ

43 HCONDCFX HCONDCFZ /

44

45 PROPS ####################### PROPS section begins here ####################

46

47 Rock properties are specified within brackets ROCK-ENDROCK
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48 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

49 / Properties for the ROCKNUM=0 region.

50

51 ROCKDH We specify that

52 2900 1.0 / rock density is 2900 kg/m3,

53 rock heat capacity is 1 kJ/kg/K

54

55 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

56

57 The relative permeabilities are specified within brackets SAT-ENDSAT

58 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

59 / Properties for the SATNUM=0 region.

60

61 SATTAB

62 -- sH2O krH2O krCO2

63 0.2 0.000000 1.000000 /

64 0.3 0.000316 0.737758 / Modified Brooks and Corey curves

65 0.4 0.005056 0.499535 /

66 0.5 0.025600 0.302400 / SlMin=0.2

67 0.6 0.080908 0.155832 / SgMin=0.05

68 0.7 0.197530 0.061728 /

69 0.8 0.409600 0.014400 /

70 0.9 0.758834 0.000572 /

71 0.95 1.000000 0.000000 /

72 /

73

74 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

75

76 LOADEOS We load EOS-file, located in the

77 '../../INCLUDE/CO2H2O_V3.0.EOS' / INCLUDE folder.

78

79 INIT ####################### INIT section begins here #####################

80

81 EQUALS We equate in the whole domain

82 PRES 22 / pressure to 10 MPa

83 TEMPC 370 / temperature to 100 C

84 COMP1T 0.0 / CO2 mol.fraction to 0.0

85 /

86

87 EQUALNAM We specify the parameters of

88 PRES 22 'INJECT' / injected fluid. Pure CO2 is injected.

89 TEMPC 500 /

90 COMP1T 1.0 /

91 /

92

93 RPTSUM We define the properties saved in SUM

94 PRES TEMPC COMP1T COMP2T PHST / files

95
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96 RPTSRC

97 SMIR#1 SMIR#2 SMIT#1 SMIT#2

98 SMPR#1 SMPR#2 SMPT#1 SMPT#2 / We defined additional output for point

99 sources

100

101

102 SCHEDULE #################### SCHEDULE section begins here ####################

103

104 SRCINJE We specify that the injection rate is

105 'INJECT' MASS 1* 50. 1* 25.0 / 25 ton/days. The maximum pressure

106 / 50 MPa is not reached.

107

108 SRCPROD We specify that the production rate

109 'PRODUCE' MASS 1* 25. 1* 1000. 1000. / is 1000 ton/day and the minimal

110 / pressure is 25 MPa

111

112 TSTEP We report solution every 10 days up to

113 20*10 / 200 days.

114

115 POST ####################### POST section begins here ######################

116

117 CONVERT Converting output to ParaView format.

118

119 RPTPOST

120 TIME SMIR#1 SMIR#2 SMIT#1 SMIT#2 / We define the properties outputed by

121 the following POSTSRC keyword.

122 POSTSRC

123 'INJECT' / Saving time series data for the source.

124 /

125

126 RPTPOST

127 NOTHING TIME SMPR#1

128 SMPR#2 SMPT#1 SMPT#2 / We define the properties outputed by

129 the following POSTSRC keyword.

130 POSTSRC

131 'PRODUCE' / Saving time series data for the sink.

132 /

133

134 END #######################################################################
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3.3. Ìîäóëü GASSTORE

Release 2015.F



142 Äåíü 3

MUFITS. Êðàòêèé ïðàêòè÷åñêèé êóðñ



Äåíü 3 143

Release 2015.F



144 Äåíü 3

SIMULATIONS/SCENARIO-B8/0/SCENARIO-B8.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

4

5 GASSTORE ^^^^^^^^^^^^ âûáèðàåì EOS ìîäóëü GASSTORE ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

6

7 Âêëþ÷àåì êîìïîíåíòû

8 WATER - âîäû

9 SALT - ñîëè

10

11 HCROCK Âêëþ÷àåì òåïëîïðîâîäíîñòü.

12

13 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

14

15 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

16 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

17 -- äåêàðòîâàÿ Ìû èñïîëüçóåì äåêàðòîâóþ ñåòêó è çàäàåì

18 -- ñåòêà nx ny nz ÷èñëî ðàñ÷¼òíûõ ÿ÷ååê âäîëü êàæäîé

19 CART 21 21 3 / èç îñåé.

20 Âñåãî â ðàñ÷¼òíîé îáëàñòè 1323 ÿ÷åéêè.

21

22 XYZBOUND

23 -- xmin-xmax ymin-ymax zmin-zmax Çàäà¼ì ðàçìåðû îáëàñòè â ìåòðàõ.

24 0 1000 0 1000 1000 1030 /
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25

26 BOUNDARY

27 -- fluxnum box ---direction-- type mode typenum actnum

28 2 6* I- I+ J- J+ 2* 1* 1* 3* 1* 2 /

29 /

30 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà BOUNDARY

31 çàäàäèì ïîñòîÿííîå äàâëåíèå íà áîêîâûõ

32 ãðàíèöàõ.

33

34 WELSPECS

35 -- -------- -- ---- ---- -------- -- ---- -- -------- Çàäà¼ì ñêâàæèíó

36 -- well i- j- datum cros fluxnum MYWELL ñ óñòüåì â

37 -- name ind ind depth flow êîëîíêå ÿ÷ååê i=11,j=11,

38 -- -------- -- ---- ---- -------- -- ---- -- -------- ó êîòîðîé çàáîéíîå

39 MYWELL 1* 11 11 1000 4* 1* 6* 1* / äàâëåíèå èçìåðÿåòñÿ

40 -- -------- -- ---- ---- -------- -- ---- -- -------- íà ãëóáèíå 1000 ìåòðîâ.

41 /

42

43 COMPDAT

44 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

45 -- well i- j- k- k- mode satnum explicit well

46 -- name ind ind min max tran diameter

47 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

48 MYWELL 1* 1* 1 3 OPEN 1* 1* 0.16 /

49 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

50 / Ñêâàæèíà ïåðôîðèðîâàíà â ïëàñòàõ 1,2,3

51 Äèàìåòð ñêâàæèíû 0.16 ìåòðîâ.

52

53 DZWELL Â ParaView âêâàæèíà âèäíà íà 100 ìåòðîâ

54 100 15 / âûøå âåðõíåãî ïëàñòà è íà 15 ìåòðîâ

55 íèæå íèæíåãî ïëàñòà.

56

57 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

58

59

60 EQUALS Çàäà¼ì, ÷òî:

61 PORO 0.25 / ïîðèñòîñòü ðàâíà 0.25;

62 PERMX 100.0 / ïðîíèöàåìîñòü(X) ðàâíà 100 ìÄ;

63 HCONDCFX 2.0 / òåïëîïðîâîäíîñòü ïîðîäû ðàâíà 2 Âò/ì/K.

64 /

65

66 COPY

67 PERMX PERMY / Ìû êîïèðöåì ñâîéñòâà äëÿ íàïðàâëåíèÿ X

68 PERMX PERMZ / â ñâîéñòâà äëÿ íàïðàâëåíèé Y è Z.

69 HCONDCFX HCONDCFY /

70 HCONDCFX HCONDCFZ /

71 /

72
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73 MULTIPLY Óìåíüøàåì â 10 ðàç ïðîíèöàåìîñòü â

74 PERMZ 0.1 / íàïðàâëåíèè îñè Z

75 /

76

77 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

78

79 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

80 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

81 /

82

83 ROCKDH Ìû çàäà¼ì, ÷òî

84 2500 1.0 / ïëîòíîñòü ïîðîäû 2500 êã/ì3,

85 rock heat capacity is 1 êÄæ/êã/Ê

86

87 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

88

89 Îòíîñèòåëüíûå ôàçîâûå ïðîíèöàåìîñòè çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

90 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

91 /

92

93 SSFN

94 -- ssol krs Çàäà¼ì çàâèñèìîñòü ìíîæèòåëÿ

95 0.0 1.0 / ïðîíèöàåìîñòè (krs) îò íàñûùåííîñòè

96 0.01 0.9 / ñîëè (ssol).

97 0.05 0.7 /

98 0.1 0.5 /

99 0.2 0.0 /

100 /

101

102 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

103

104 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

105

106 Íà÷àëüíîå êàïèëëÿðíî-ãðàâèòàöèîííîå ðàâíîâåñèå çàäà¼òñÿ

107 â ñêîáêàõ EQL-ENDEQL

108 EQL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

109 /

110

111 EQUILGS

112 1000 110 / Çàäà¼ì, ÷òî íà ãëóáèíå 1000 ìåòðîâ

113 äàâëåíèå ðàâíî 110 áàð.

114

115 SSOLVD Çàäà¼ì, ÷òî

116 1000 0.05 / íà ãëóáèíå 1000 ì íàñûù. ñîëè 0.05;

117 1020 0.06 / íà ãëóáèíå 1020 ì íàñûù. ñîëè 0.06;

118 1030 0.07 / íà ãëóáèíå 1030 ì íàñûù. ñîëè 0.07.

119 /

120
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121 TEMPCVD Çàäà¼ì, ÷òî

122 1000 30 / íà ãëóáèíå 1000 ì òåìïåðàòóðà 30 Ñ;

123 1030 31 / íà ãëóáèíå 1030 ì òåìïåðàòóðà 31 Ñ.

124 /

125

126 ENDEQL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

127

128 EQUALNAM

129 PRES 1 MYWELL / Çàäà¼ì, ÷òî òåìïåðàòóðà çàêà÷èâàåìîé

130 TEMPC 15 / âîäû ðàâíà 15 Ñ ïðè äàâëåíèè 1 áàð. Âîäà

131 XSM 0.0 / ÷èñòàÿ, ò.å. íåò ïðèìåñè ñîëè.

132 /

133

134 RPTSUM Çàäàåì ïàðàìåòðû, ðàñïðåäåëåíèÿ êîòîðûõ

135 PRES TEMPC SLIQ SSOL XSM SMOL / ñîõðàíÿþòñÿ â êàæäûé îò÷åòíûé ìîìåíò

136 âðåìåíè.

137 RPTWELL

138 WBHP WBHTC WWIRM WWITM / Çàäà¼ì ïàðàìåòðû íà ñêàæèíå, ñîõðàíÿåìûå

139 â êàæäûé îò÷¼òíûé ìîìåíò âðåìåíè.

140

141 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

142

143 VARS

144 PRES DMAX 100 /

145 /

146

147 WELLINJE Çàäàåì, ÷òî ðàñõîä çàêà÷èâàåìîé âîäû

148 MYWELL OPEN MASS 1* 500. 150.0 1000 /ðàâåí 500 òîí/äåíü ïðè ìàêñèìàëüíîì

149 / çàáîéíîì äàâëåíèè 150 áàð.

150

151 TSTEP Ìîäåëèðóåì çàêà÷êó âîäû â òå÷åíèè 200

152 20*10 / äíåé, ñîõðàíÿÿ ðåçóëüòàòû êàæäûå 10

153 äíåé.

154

155 POST ####################### Íà÷àëî ñåêöèè POST ############################

156

157 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

158 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

159 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

160 .pvd.

161

162 RPTPOST

163 TIME WBHP WBHTC WWIRM WWITM / Ñîõðàíÿåì îò÷¼ò äëÿ ñêâàæèíû

164 POSTWELL

165 MYWELL /

166 /

167
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168 END #######################################################################
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SIMULATIONS/SCENARIO-B8/EXERCISE2/SCENARIO-B8.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

4

5 GASSTORE ^^^^^^^^^^^^ âûáèðàåì EOS ìîäóëü GASSTORE ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

6

7 Âêëþ÷àåì êîìïîíåíòû

8 WATER - âîäû

9 SALT - ñîëè

10 CH4 - ìåòàí

11 DISGAS - âêëþ÷àåì ðàñòâîðåíèå ãàçà â âîäå.

12

13 HCROCK Âêëþ÷àåì òåïëîïðîâîäíîñòü.

14

15 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

16

17 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

18 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

19 -- äåêàðòîâàÿ Ìû èñïîëüçóåì äåêàðòîâóþ ñåòêó è çàäàåì

20 -- ñåòêà nx ny nz ÷èñëî ðàñ÷¼òíûõ ÿ÷ååê âäîëü êàæäîé

21 CART 21 21 3 / èç îñåé.

22 Âñåãî â ðàñ÷¼òíîé îáëàñòè 1323 ÿ÷åéêè.

23

24 XYZBOUND
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25 -- xmin-xmax ymin-ymax zmin-zmax Çàäà¼ì ðàçìåðû îáëàñòè â ìåòðàõ.

26 0 1000 0 1000 1000 1030 /

27

28 BOUNDARY

29 -- fluxnum box ---direction-- type mode typenum actnum

30 2 6* I- I+ J- J+ 2* 1* 1* 3* 1* 2 /

31 /

32 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà BOUNDARY

33 çàäàäèì ïîñòîÿííîå äàâëåíèå íà áîêîâûõ

34 ãðàíèöàõ.

35

36 WELSPECS

37 -- -------- -- ---- ---- -------- -- ---- -- -------- Çàäà¼ì ñêâàæèíó

38 -- well i- j- datum cros fluxnum MYWELL ñ óñòüåì â

39 -- name ind ind depth flow êîëîíêå ÿ÷ååê i=11,j=11,

40 -- -------- -- ---- ---- -------- -- ---- -- -------- ó êîòîðîé çàáîéíîå

41 MYWELL 1* 11 11 1000 4* 1* 6* 1* / äàâëåíèå èçìåðÿåòñÿ

42 -- -------- -- ---- ---- -------- -- ---- -- -------- íà ãëóáèíå 1000 ìåòðîâ.

43 /

44

45 COMPDAT

46 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

47 -- well i- j- k- k- mode satnum explicit well

48 -- name ind ind min max tran diameter

49 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

50 MYWELL 1* 1* 1 3 OPEN 1* 1* 0.16 /

51 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

52 / Ñêâàæèíà ïåðôîðèðîâàíà â ïëàñòàõ 1,2,3

53 Äèàìåòð ñêâàæèíû 0.16 ìåòðîâ.

54

55 DZWELL Â ParaView âêâàæèíà âèäíà íà 100 ìåòðîâ

56 100 15 / âûøå âåðõíåãî ïëàñòà è íà 15 ìåòðîâ

57 íèæå íèæíåãî ïëàñòà.

58

59 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

60

61

62 EQUALS Çàäà¼ì, ÷òî:

63 PORO 0.25 / ïîðèñòîñòü ðàâíà 0.25;

64 PERMX 100.0 / ïðîíèöàåìîñòü(X) ðàâíà 100 ìÄ;

65 HCONDCFX 2.0 / òåïëîïðîâîäíîñòü ïîðîäû ðàâíà 2 Âò/ì/K.

66 /

67

68 COPY

69 PERMX PERMY / Ìû êîïèðöåì ñâîéñòâà äëÿ íàïðàâëåíèÿ X

70 PERMX PERMZ / â ñâîéñòâà äëÿ íàïðàâëåíèé Y è Z.

71 HCONDCFX HCONDCFY /

72 HCONDCFX HCONDCFZ /
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73 /

74

75 MULTIPLY Óìåíüøàåì â 10 ðàç ïðîíèöàåìîñòü â

76 PERMZ 0.1 / íàïðàâëåíèè îñè Z

77 /

78

79 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

80

81 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

82 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

83 /

84

85 ROCKDH Ìû çàäà¼ì, ÷òî

86 2500 1.0 / ïëîòíîñòü ïîðîäû 2500 êã/ì3,

87 rock heat capacity is 1 êÄæ/êã/Ê

88

89 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

90

91 Îòíîñèòåëüíûå ôàçîâûå ïðîíèöàåìîñòè çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

92 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

93 /

94

95 SSFN

96 -- ssol krs Çàäà¼ì çàâèñèìîñòü ìíîæèòåëÿ

97 0.0 1.0 / ïðîíèöàåìîñòè (krs) îò íàñûùåííîñòè

98 0.01 0.9 / ñîëè (ssol).

99 0.05 0.7 /

100 0.1 0.5 /

101 0.2 0.0 /

102 /

103

104 SGLF

105 0.000 0.0000 1.0000 0.000 /

106 0.01 0.0000 1* 1* /

107 0.095 0.0019 0.6561 0.095 /

108 0.190 0.0144 0.4096 0.190 /

109 0.285 0.0459 0.2401 0.285 /

110 0.380 0.1024 0.1296 0.380 /

111 0.475 0.1875 0.0625 0.475 /

112 0.570 0.3024 0.0256 0.570 /

113 0.665 0.4459 0.0081 0.665 /

114 0.760 0.6144 0.0016 0.760 /

115 0.855 0.8019 0.0001 0.855 /

116 0.950 1.0000 0.0000 0.950 /

117 /

118

119 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

120
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121 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

122

123 Íà÷àëüíîå êàïèëëÿðíî-ãðàâèòàöèîííîå ðàâíîâåñèå çàäà¼òñÿ

124 â ñêîáêàõ EQL-ENDEQL

125 EQL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

126 /

127

128 EQUILGS

129 1000 110 / Çàäà¼ì, ÷òî íà ãëóáèíå 1000 ìåòðîâ

130 äàâëåíèå ðàâíî 110 áàð.

131

132 SSOLVD Çàäà¼ì, ÷òî

133 1000 0.05 / íà ãëóáèíå 1000 ì íàñûù. ñîëè 0.05;

134 1020 0.06 / íà ãëóáèíå 1020 ì íàñûù. ñîëè 0.06;

135 1030 0.07 / íà ãëóáèíå 1030 ì íàñûù. ñîëè 0.07.

136 /

137

138 TEMPCVD Çàäà¼ì, ÷òî

139 1000 30 / íà ãëóáèíå 1000 ì òåìïåðàòóðà 30 Ñ;

140 1030 31 / íà ãëóáèíå 1030 ì òåìïåðàòóðà 31 Ñ.

141 /

142

143 ENDEQL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

144

145 EQUALNAM

146 PRES 1 MYWELL / Çàäà¼ì, ÷òî òåìïåðàòóðà çàêà÷èâàåìîé

147 TEMPC 15 / âîäû ðàâíà 15 Ñ ïðè äàâëåíèè 1 áàð. Âîäà

148 XSM 0.0 / ÷èñòàÿ, ò.å. íåò ïðèìåñè ñîëè.

149 SGAS 0.0 /

150 /

151

152 RPTSUM Çàäàåì ïàðàìåòðû, ðàñïðåäåëåíèÿ êîòîðûõ

153 PRES TEMPC SLIQ SSOL SGAS XSM SMOL/ ñîõðàíÿþòñÿ â êàæäûé îò÷åòíûé ìîìåíò

154 âðåìåíè.

155 RPTWELL

156 WBHP WBHTC WWIRM WWITM WGIR WGIT

157 WGPR WGPT / Çàäà¼ì ïàðàìåòðû íà ñêàæèíå, ñîõðàíÿåìûå

158 â êàæäûé îò÷¼òíûé ìîìåíò âðåìåíè.

159

160 RPTFIELD

161 FGIP FGIPG FGIPL FWIP /

162

163 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

164

165 VARS

166 PRES DMAX 100 /

167 /

168
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169 WELLINJE Çàäàåì, ÷òî ðàñõîä çàêà÷èâàåìîé âîäû

170 MYWELL OPEN MASS 1* 500. 150.0 1000 /ðàâåí 500 òîí/äåíü ïðè ìàêñèìàëüíîì

171 / çàáîéíîì äàâëåíèè 150 áàð.

172

173 TSTEP Ìîäåëèðóåì çàêà÷êó âîäû â òå÷åíèè 200

174 20*10 / äíåé, ñîõðàíÿÿ ðåçóëüòàòû êàæäûå 10

175 äíåé.

176

177

178 EQUALNAM

179 SGAS 1.0 MYWELL /

180 SLIQ 0.0 /

181 SSOL 0.0 /

182 /

183 INITNAM

184 MYWELL /

185

186 WELLINJE Çàäàåì, ÷òî ðàñõîä çàêà÷èâàåìîé âîäû

187 MYWELL OPEN GRAT 25000. 1* 150.0 1E5 /ðàâåí 500 òîí/äåíü ïðè ìàêñèìàëüíîì

188 / çàáîéíîì äàâëåíèè 150 áàð.

189

190 TSTEP

191 15*10 / Ïðîäîëæàåì ðàñ÷¼ò íà 150 äíåé.

192

193 WELLSTOP

194 MYWELL / Îñòàíàâëèâàåì ñêâàæèíó

195 /

196

197 TSTEP

198 5*10 / Ïðîäîëæàåì ðàñ÷¼ò íà 50 äíåé.

199

200 WELLPROD Çàäàåì, ÷òî ðàñõîä çàêà÷èâàåìîé âîäû

201 MYWELL OPEN GRAT 15000. 1* 60.0 1E5 /ðàâåí 500 òîí/äåíü ïðè ìàêñèìàëüíîì

202 /

203

204 TSTEP

205 15*10 / Ïðîäîëæàåì ðàñ÷¼ò íà 150 äíåé.

206

207 POST ####################### Íà÷àëî ñåêöèè POST ############################

208

209 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

210 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

211 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

212 .pvd.

213

214 RPTPOST

215 TIME WBHP WBHTC WWIRM WWITM WGIR WGIT

216 WGPR WGPT / Ñîõðàíÿåì îò÷¼ò äëÿ ñêâàæèíû
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217 POSTWELL

218 MYWELL /

219 /

220

221 RPTPOST

222 NOTHING TIME FGIP FGIPL FGIPG FWIP /

223 POSTFLD

224 /

225

226 END #######################################################################
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SIMULATIONS/SCENARIO-B9/0/SCENARIO-B9.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

4

5 GASSTORE ^^^^^^^^^^^^ âûáèðàåì EOS ìîäóëü GASSTORE ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

6

7 Âêëþ÷àåì êîìïîíåíòû

8 WATER - âîäà

9 SALT - ñîëü

10 CH4 - ãàç

11

12 ISOTHERM Èñïîëüçóåì èçîòåðìè÷åñêóþ îïöèþ.

13

14 CAPPRES Âêëþ÷åì ðàññ÷¼ò êàïèëëÿðíîãî äàâëåíèÿ.

15 ROCKCOMP Ó÷èòûâàåì èçìåíåíèå ïîðîâîãî îáú¼ìà.

16

17 FAST Èñïîëüçóåì îïöèþ FAST.

18

19 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

20

21 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

22 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

23 -- Òèï Èñïîëüçóåì ñåòêó ñ ãåîìåòðèåé óãëîâîé

24 -- ñåòêè nx ny nz òî÷êè. È çàäà¼ì ÷èñëî ÿ÷ååê âäîëü êàæäîé

25 CORNER 63 68 8 / èç îñåé

26

27 INCLUDE Çàãðóæàåì ñåòêó èç ôàéëà DEEP.GRDECL.

28 '../../INCLUDE/SHALLOW.GRDECL' / Äàííûé ôàéë òàêæå ñîäåðæèò ðàñïðåäåëåíèå

29 ïîðèñòîñòè è ïðîíèöàåìîñòè.

30

31 BOUNDARY

32 -- fluxnum box ---direction-- type mode typenum actnum

33 2 6* I- I+ J- J+ 2* 1* 1* 3* 1* 2 /

34 /

35 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà BOUNDARY

36 çàäàäèì ïîñòîÿííîå äàâëåíèå íà áîêîâûõ

37 ãðàíèöàõ.

38 WELSPECS

39 -- -------- -- ---- ---- --------

40 -- well i- j- datum

41 -- name ind ind depth

42 -- -------- -- ---- ---- -------- Çàäàëè ÷åòûðå ñêâàæèíû: ðàñïîëîæåííûå

43 WELL1 1* 27 54 / ðàñïîëîæåííûå â ÿ÷åéêàõ (i=27, j=54),

44 WELL2 1* 32 39 / (i=32, j=39), (i=39, j=31) è (i=54,

45 WELL3 1* 39 31 / j=13).

46 WELL4 1* 54 13 /

47 -- -------- -- ---- ---- --------
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48 /

49

50 COMPDAT

51 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

52 -- well i- j- k- k- mode satnum explicit well

53 -- name ind ind min max tran diameter

54 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

55 WELL1 1* 1* 2 7 OPEN 1* 1* 0.2 /

56 WELL2 1* 1* 2 7 OPEN 1* 1* 0.2 /

57 WELL3 1* 1* 2 5 OPEN 1* 1* 0.2 /

58 WELL4 1* 1* 2 5 OPEN 1* 1* 0.2 /

59 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

60 /

61 Ñêâàæèíû WELL1 è WELL2 ïåðôîðèðîâàíû

62 â ïëàñòàõ k=2-7, à ñêâàæèíû WELL3 è

63 WELL4 ïåðôîðèðîâàíû â ïëàñòàõ k=2-5.

64

65 DZWELL Â ParaView ñêâàæèíû âèäíû íà 50 ìåòðîâ

66 50 25 / âûøå è 25 ìåòðîâ íèæå ïëàñòà.

67

68 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

69

70 RPTGRID

71 NTG PORO PERMX PERMY PERMZ

72 I-IJKRES J-IJKRES K-IJKRES DEPTH / Ñîõðàíÿåì ðàñïðåäåëåíèå äàííûõ

73 ïàðàìåòðîâ èç ñåêöèè GRID.

74

75 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

76

77 DENSTCND

78 0.65 1000 / Ïðè ïîâåðõíîñòíûõ óñëîâèÿõ ïëîòíîñòü

79 ãàçà è âîäû ðàâíà 0.65 êã/ì3 è

80 1000 êã/ì3 ñîîòâåòñòâåííî.

81

82 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

83 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

84 /

85 ROCKDH Ïëîòíîñòü ïîðîäû 2500 êã/ì3,

86 2500 1.0 / à òåïëî¼ìêîñòü 1 êÄæ/êã/Ê.

87 ROCKECL Ïðè äàâëåíèè 80 áàð ñæèìàåìîñòü ïîðîäû

88 80 5e-5 / ðàâíà 5e-5 1/áàð.

89 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

90

91 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

92 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

93 /

94

95 SSFN
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96 0.0 1.0 / Çàäà¼ì çàâèñèìîñòü ïðîíèöàåìîñòè îò

97 0.01 0.9 / íàñûùåííîñòè òâ¼ðäîé ôàçû.

98 0.05 0.7 /

99 0.1 0.5 /

100 0.2 0.0 /

101 /

102

103 SGLF

104 0.000 0.0000 1.0000 0.000 / Çàäà¼ì îòíîñèòåëüíûå ôàçîâûå

105 0.01 0.0000 1* 1* / ïðîíèöàåìîñòè ãàçà è âîäû â çàâèñèìîñòè

106 0.095 0.0019 0.6561 0.095 / îò íàñûùåííîñòè ãàçà.

107 0.190 0.0144 0.4096 0.190 /

108 0.285 0.0459 0.2401 0.285 /

109 0.380 0.1024 0.1296 0.380 /

110 0.475 0.1875 0.0625 0.475 /

111 0.570 0.3024 0.0256 0.570 /

112 0.665 0.4459 0.0081 0.665 /

113 0.760 0.6144 0.0016 0.760 /

114 0.855 0.8019 0.0001 0.855 /

115 0.950 1.0000 0.0000 0.950 /

116 /

117

118 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

119

120 RPTSATTA Ñîõðàíÿåì îòíîñèòåëüíûå ôàçîâûå

121 / ïðîíèöàåìîñòè äëÿ èõ âèçóàëèçàöèè â

122 ParaView.

123

124

125 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

126

127 Êàïèëëÿðíî-ãðàâèòàöèîííîå ðàâíîâåñèå çàäà¼òñÿ â ñêîáêàõ

128 EQL-ENDEQL.

129 EQL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

130 /

131

132 EQUILGS

133 -- ãëóá. äàâë. âãê

134 775 78 600 / Íà ãëóáèíå 775 ìåòðîâ äàâëåíèå 78 áàð.

135

136 TEMPCVD

137 -- ãëóá òåìï

138 775 25 / Íà ãëóáèíå 775 ì òåìïåðàòóðà 25 Ñ.

139 850 26.5 / Íà ãëóáèíå 850 ì òåìïåðàòóðà 26.5 Ñ.

140 /

141

142 SMOLVD

143 -- ãëóá ñîëåíîñòü
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144 775 4.0 / Íà ãëóáèíå 775 ì ñîëåíîñòü 4.0 ìîëü/êã.

145 850 4.2 / Íà ãëóáèíå 850 ì ñîëåíîñòü 4.2 ìîëü/êã.

146 /

147

148 ENDEQL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

149

150 RPTSUM

151 DEPTH PRES PRES PLIQ PGAS

152 TEMPC SLIQ SGAS SSOL DLIQ

153 DGAS DSOL XSM SMOL / Â êàæäûé îò÷¼òíûé ìîìåíò âðåìåíè

154 ñîõðàíÿåì ðàñïðåäåëåíèå äàííûõ

155 ïàðàìåòðîâ.

156 RPTWELL

157 WBHP WBHP WGIR WGIT WGPR

158 WGPT WWGR WWPR WWPT / Â êàæäûé ìîìåíò âðåìåíè ñîõðàíÿåì

159 äàííûå ïàðàìåòðû äëÿ ñêâàæèí.

160

161 RPTFIELD

162 FGIR FGIT FGPR FGPT FWGR

163 FWPR FWPT FGIP FWIP FGIPG

164 FGIPL / Â êàæäûé ìîìåíò âðåìåíè ñîõðàíÿåì

165 äàííûå ïàðàìåòðû äëÿ âñåãî êîëëåêòîðà.

166

167 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

168

169 WEEKTOL Èñïîëüçóåì îïöèþ WEEKTOL.

170

171 ILUTFILL Íàñòðàèâàåì ëèíåéíûé ñîëâåð.

172 4 /

173 ILUTDROP

174 1E-4 /

175

176 VARS Ìàêñèìàëüíîå èçìåíåíèå äàâëåíèÿ â ÿ÷åéêå

177 PRES DMAX 30 / óâåëè÷åíî äî 30 áàð.

178 /

179

180 TSTEP

181 10 / Óâåëè÷èâàåì âðåìÿ íà 10 äíåé

182

183 Âíóòðè ñêîáîê LOOP-ENDLOOP ìîæíî çàäàòü öèêë.

184 LOOP <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

185 3 / Âñå êîìàíäû äî ENDLOOP áóäóò ïîâòîðåíû 3 ðàçà.

186

187 WELLINJE

188 'WELL*' OPEN GRAT 1E5 1* 100 1E6 GAS /

189 /

190 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà WELLINJE

191 çàäà¼ì çàêà÷êó ãàçà ñ ðàñõîäîì
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192 100000 ì3/äåíü. Îãðàíè÷åíèå íà

193 çàáîéíîå äàâëåíèå 100 áàð (äëÿ

194 êàæäîé ñêâàæèíû).

195

196 TSTEP

197 1 3 6 9*10 / Óâåëè÷èâàåì âðåìÿ íà 100 äíåé.

198

199 WELLSTOP Îñòàíàâëèâàåì âñå ñêâàæèíû.

200 '*' /

201 /

202

203 TSTEP

204 1 3 6 14*10 / Óâåëè÷âàåì âðåìÿ íà 150 äíåé.

205

206 WELLPROD

207 'WELL*' OPEN GRAT 1E5 1* 60 1E6 /

208 /

209 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà WELLPROD

210 çàäà¼ì îòáîð ãàçà äåáèòîì

211 10000 ì3/äåíü. Îãðàíè÷åíèå íà çàáîéíîå

212 äàâëåíèå 60 áàð.

213

214 TSTEP

215 1 3 6 9*10 / Óâåëè÷èâàåì âðåìÿ íà 100 äíåé.

216

217 WELLSTOP Îñòàíàâëèâàåì ñêâàæèíó.

218 '*' /

219 /

220

221 TSTEP Óâåëè÷èâàåì âðåìÿ íà 15.25 äíåé.

222 1 3 6 5.25 /

223

224 ENDLOOP >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

225

226 POST ####################### Íà÷àëî ñåêöèè POST ############################

227

228 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

229 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

230 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

231 .pvd.

232

233 RPTPOST

234 TIME WBHP WGIR WGIT WGPR

235 WGPT WWGR WWPR WWPT / Ñîõðàíÿåì ïàðàìåòðû äëÿ êàæäîé ñêâàæèíû.

236 POSTWELL

237 '*' /

238 /

239
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240 RPTPOST

241 NOTHING TIME FGIR FGIT FGPR FGPT

242 FWGR FWPR FWPT FGIP FWIP

243 FGIPG FGIPL / Ñîõðàíÿåì ïàðàìåòðû äëÿ âñåé çàäà÷è.

244 POSTFLD

245 /

246

247 END ######################################################################

3.4. Ðàäèàëüíûå ñåòêè
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SIMULATIONS/SCENARIO-B10/0/SCENARIO-B10.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 T2EOS1 We select T2EOS1 EOS module.

4

5 HCROCK We enable heat conduction in rocks

6 HCFLUID and fluids.

7

8

9 GRID ##################### GRID section begins here #######################

10

11 The grid is specified within brackets MAKE-ENDMAKE

12 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

13 -- Radial We select Radial gridding

14 -- grid nr nt nz option and specify the number of

15 RADIAL 30 20 1 / grid blocks along every axis.

16

17 RTZBOUND

18 -- rmin-rmax tmin-tmax zmin-zmax we specify the domain extent in meters.

19 0 200 0 1.57 500 510 / The reservoir is buried at depth 500 m.

20 The theta is in radians. tmax = 1.57

21 because we consider quarter of the full

22 circle.

23

24 BOUNDARY We define the outer boundary at r=200m.
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25 123 6* 'I+' 5* INFTHIN 5* 2 /

26 /

27

28 SRCSPECG We define a point source for every

29 'INJE1' 1 1 1 / grid block i=1.

30 'INJE2' 1 2 1 /

31 'INJE3' 1 3 1 /

32 'INJE4' 1 4 1 /

33 'INJE5' 1 5 1 /

34 'INJE6' 1 6 1 /

35 'INJE7' 1 7 1 /

36 'INJE8' 1 8 1 /

37 'INJE9' 1 9 1 /

38 'INJE10' 1 10 1 /

39 'INJE11' 1 11 1 /

40 'INJE12' 1 12 1 /

41 'INJE13' 1 13 1 /

42 'INJE14' 1 14 1 /

43 'INJE15' 1 15 1 /

44 'INJE16' 1 16 1 /

45 'INJE17' 1 17 1 /

46 'INJE18' 1 18 1 /

47 'INJE19' 1 19 1 /

48 'INJE20' 1 20 1 /

49 /

50

51 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

52

53 RPTGRID

54 PORO PERMI PERMJ / We define the output from the section

55 GRID.

56

57 EQUALS We define that

58 PORO 0.25 / porosity is equal to 0.25

59 PERMI 50.0 / R-permeability to 50 mD

60 HCONDCFI 2.0 / R-heat conduction coeff. to 2 W/m/K

61 /

62

63 COPY

64 PERMI PERMJ / We copy X-direction properties

65 HCONDCFI HCONDCFJ / into T-direction properties.

66 /

67

68 PROPS ####################### PROPS section begins here ####################

69

70 Rock properties are specified within brackets ROCK-ENDROCK

71 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

72 /
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73

74 ROCKDH We specify that

75 2800 1.1 / rock density is 2800 kg/m3,

76 rock heat capacity is 1.1 kJ/kg/K

77

78 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

79

80 The relative permeabilities are specified within brackets SAT-ENDSAT

81 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

82 /

83

84 SATTAB The relative permeabilities.

85 0.2 0.0 1.0 /

86 0.4 0.0367 0.6279 /

87 0.6 0.2077 0.3187 /

88 0.8 0.5724 0.0894 /

89 0.95 1.0 0.0 /

90 /

91

92 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

93

94 INIT ####################### INIT section begins here #####################

95

96 REGALL

97

98 EQUALREG We define that the reservoir is at

99 PRES 5. SATNUM 1 / water-vapor equilibrium conditions at

100 SWAT 0.1 SATNUM 1 / temperature 307.8 C. The initial water

101 / saturation is 1.0.

102

103 EQUALNAM The injected water temperature is

104 PRES 0.1 'INJE*' / 25C at surface conditions P=0.1 MPa.

105 TEMPC 25 /

106 /

107

108 RPTSUM We specify the properties saved in the

109 PRES SWAT SVAP TEMPC / summary files.

110

111

112 SCHEDULE #################### SCHEDULE section begins here ####################

113

114 SRCINJE We specify that the injection rate is

115 'INJE*' RATEIN 1* 15. 25. / 25 m3/day for every source (500 m3/day in

116 / total).

117

118 TSTEP

119 10*50 / We advance simulation to 500 days.

120
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121 POST ####################### POST section begins here ######################

122

123 CONVERT We convert the output to ParaView

124 compatible format.

125

126 END #######################################################################
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4.1. Ìîäóëü SIMPLMOD è îïöèÿ ADDPHASE
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SIMULATIONS/SCENARIO-B11/0/SCENARIO-B11.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 Èñïîëüçóåì ñèñòåìó åäèíèö èçìåðåíèÿ

4 DEFUNITS.

5

6 SIMPLMOD ^^^^^^^^^^^^ âûáèðàåì EOS ìîäóëü SIMPLMOD ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

7

8 ADDPHASE Âêëþ÷àåì äîïîëíèòåëüíóþ ôàçó ñ èìåíåì

9 LH2O / LH2O.

10

11 ISOTHERM Èñïîëüçóåì èçîòåðìè÷åñêèé ðåæèì

12 ìîäóëèðîâàíèÿ.

13

14 NOGRAV Îòêëþ÷àå ãðàâèòàöèþ.

15

16 FAST Èñïîëüçóåì îïöèþ FAST.

17

18 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

19

20 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

21 RADIAL 100 20 1 / Çàäà¼ì ðàäèàëüíóþ ñåòêó. ×èñëî ÿ÷ååê

22 âäîëü îñè R 100, à âäîëü óãëîâîé

23 êîîðäèíàòû 20.

24
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25 RTZBOUND

26 -- rmin-rmax tmin-tmax zmin-zmax

27 0.0 100.0 -1.570796327 0 1000.0 1001.0 /

28 Ïðîòÿæ¼ííîñòü ðàñ÷¼òíîé îáëàñòè âäîëü

29 îñè R - 100 ìåòðîâ

30

31 SRCSPECG

32 -- source

33 -- ID i j k

34 SRC1 1 1 1 / Â êàæäóþ ÿ÷åéêó, ãðàíè÷àùóþ ñ îñüþ

35 SRC2 1 2 1 / ñèììåòðèè ïîìåùàåì òî÷å÷íûé èñòîñíèê.

36 SRC3 1 3 1 /

37 SRC4 1 4 1 /

38 SRC5 1 5 1 /

39 SRC6 1 6 1 /

40 SRC7 1 7 1 /

41 SRC8 1 8 1 /

42 SRC9 1 9 1 /

43 SRC10 1 10 1 /

44 SRC11 1 11 1 /

45 SRC12 1 12 1 /

46 SRC13 1 13 1 /

47 SRC14 1 14 1 /

48 SRC15 1 15 1 /

49 SRC16 1 16 1 /

50 SRC17 1 17 1 /

51 SRC18 1 18 1 /

52 SRC19 1 19 1 /

53 SRC20 1 20 1 /

54 /

55

56 BOUNDARY

57 -- FLUXNUM 6 default dire 5 default option

58 -- ID values ction values

59 111 6* I+ 5* INFTHIN /

60 /

61 Ê âíåøíåé ãðàíèöå R=100ì ïîäñîåäèíÿåì

62 áåñêîíå÷íî òîíêèå ÿ÷åéêè.

63

64 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

65

66 REGALL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

67 Èñïîëüçóåì îïöèþ REGALL, ÷òîáû ðàçðåøèòü

68 èçìåíåíèå ïàðàìåòðîâ â ãðàíè÷íûõ ÿ÷åéêàõ

69

70 EQUALS

71 -- íàçâàíèå çíà÷åíèå

72 PORO 0.25 / Ïîðèñòîòü 0.25
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73 PERMI 500 / Ïðîíèöàåìîñòü âäîëü îñè R 100 ìÄ

74 PERMJ 500 / Ïðîíèöàåìîñòü âäîëü óãëîâîé êîîðäèíàòû

75 / 500 ìÄ.

76

77 EQUALREG

78 ACTNUM 2 FLUXNUM 111 / Ïàððàìåòðû â ãðàíè÷íûõ ÿ÷åéêàõ

79 / íå èçìåíÿþòñÿ

80

81 OPERAREG

82 PORO 1* FLUXNUM 1 DISTURB 0 0.001 / Âîçìóùàåì ðàñïðåäåëåíèå ïîðèñòîñòè è

83 PERMI 1* FLUXNUM 1 DISTURB 0 10 / ïðîíèöàåìîñòè.

84 PERMJ 1* FLUXNUM 1 DISTURB 0 10 /

85 /

86

87 RPTGRID

88 DEPTH PORO PERMI PERMJ MPINUM / Ñîõðàíÿåì äàííûå ïàðàìåòðû èç ñåêöèè

89 GRID.

90

91 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

92

93

94 Ïàðàìåòðû äîïîëíèòåëüíîé ôàçû çàäàþòñÿ ñ ñêîáêàõ PVT-ENDPVT

95 PVT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

96 /

97

98 INCLUDE

99 '../../INCLUDE/H2O.DEFUNITS.INC' / Çàãðóæàåì ñâîéñòâà èç ôàéëà.

100

101 ENDPVT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

102

103 Ïàðàìåòðû ôàçû ìîäóëÿ SIMPLMOD çàäàþòñÿ ñ ñêîáêàõ EOS-ENDEOS

104 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

105 /

106

107 INCLUDE

108 '../../INCLUDE/CO2.DEFUNITS.INC' / Çàãðóæàåì ñâîéñòâà èç ôàéëà.

109

110 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

111

112 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

113 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

114 /

115 ROCKDH Ïëîòíîñòü ïîðîäû 2500 êã/ì3;

116 2500 1 / Òåïëî¼ìêîñòü 1 êÄæ/êã.

117 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

118

119

120 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT
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121 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

122 1* LH2O /

123 SATTAB

124 -- sH2O krH2O krCO2

125 0.3 0.0000 1.0000 /

126 0.3425 0.0001 0.8019 / Çàäà¼ì ôàçîâóþ ïðîíèöàåìîñòü âîäû (krH2O),

127 0.3850 0.0016 0.6144 / è ôàçîâóþ ïðîíèöàåìîñòü ãàçà (krCO2) îò

128 0.4275 0.0081 0.4459 / íàñûùåííîñòè âîäû.

129 0.4700 0.0256 0.3024 /

130 0.5125 0.0625 0.1875 /

131 0.5550 0.1296 0.1024 /

132 0.5975 0.2401 0.0459 /

133 0.6400 0.4096 0.0144 /

134 0.6825 0.6561 0.0019 /

135 0.725 1.0000 0.0000 /

136 /

137 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

138

139 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

140

141 EQUALREG

142 -- property value marker marker value

143 PRES 8 ROCKNUM 1 / Â íà÷àëüíûé ìîìåíò âðåìåíè

144 TEMPC 47 ROCKNUM 1 / êîëëåêòîð íàñûùåí âîäîé,

145 SAT%LH2O 1 ROCKNUM 1 / ïðè äàâëåíèè 8 MPa è

146 / òåìïåðàòóðå 47 C.

147

148 EQUALNAM Çàäàåì ïàðàìåòðû ôëþèäà äëÿ èñòî÷íèêîâ

149 PRES 8 'SRC*' / - äàâëåíèå 8 MPa

150 TEMPC 10. / - òåìïåðàòóðà 10 Ñ

151 SAT%LH2O 0 / - íàñûùåííîñòü âîäû 0.

152 /

153

154 RPTSUM Â êàæäûé îò÷¼òíûé ìîìåíò âðåìåíè

155 PRES TEMPC SAT%LH2O / ñîõðàíÿåì ðàñïðåäåëåíèå äàííûõ

156 ïàðàìåòðîâ.

157

158 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

159

160 ILUTFILL Íàñòðàèâàåì ëèíåéíûé ñîëâåð.

161 4 /

162 ILUTDROP

163 1E-4 /

164

165 REPORTS Íèêàêèõ îò÷¼òîâ â ËÎÃ-ôàéëå.

166 NOTHING /

167

168 SRCINJE Ðàñõîä CO2 ÷åðåç êàæäûé èñòî÷íèê 0.0875
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169 'SRC*' MASS 1* 30. 1* 0.0875 / òîí/äåíü.

170 /

171

172 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

173 1* 0.1 0.05 /

174 TIME Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 6.25 äíåé.

175 6.25 /

176

177 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

178 1* 0.25 0.05 /

179 TIME

180 12.5 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 12.5 äíåé.

181

182 TUNING

183 1* 0.5 0.05 / Ìàêñèìàëüíûé øàã 0.5 äíåé.

184 TIME

185 25 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 25 äíåé.

186

187 TUNING

188 1* 1 0.05 / Ìàêñèìàëüíûé øàã 1 äåíü.

189 TIME

190 50 100 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 100 äíåé.

191

192 POST ####################### Íà÷àëî ñåêöèè POST ############################

193

194 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

195 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

196 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

197 .pvd.

198

199 END #######################################################################
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SIMULATIONS/SCENARIO-B11/EXERCISE2/SCENARIO-B11.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 Èñïîëüçóåì ñèñòåìó åäèíèö èçìåðåíèÿ

4 DEFUNITS.

5

6 GASSTORE ^^^^^^^^^^^^ âûáèðàåì EOS ìîäóëü GASSTORE ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

7

8 Âêëþ÷àåì

9 WATER - âîäó

10 CO2-SEQ - CO2

11 DISGAS - ðàñòâîðåíèå CO2 â âîäå

12

13 ISOTHERM Èñïîëüçóåì èçîòåðìè÷åñêèé ðåæèì

14 ìîäóëèðîâàíèÿ.

15

16 NOGRAV Îòêëþ÷àå ãðàâèòàöèþ.

17

18 FAST Èñïîëüçóåì îïöèþ FAST.

19

20 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

21

22 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

23 RADIAL 100 20 1 / Çàäà¼ì ðàäèàëüíóþ ñåòêó. ×èñëî ÿ÷ååê

24 âäîëü îñè R 100, à âäîëü óãëîâîé

25 êîîðäèíàòû 20.

26

27 RTZBOUND

28 -- rmin-rmax tmin-tmax zmin-zmax

29 0.0 100.0 -1.570796327 0 1000.0 1001.0 /

30 Ïðîòÿæ¼ííîñòü ðàñ÷¼òíîé îáëàñòè âäîëü

31 îñè R - 100 ìåòðîâ

32

33 SRCSPECG

34 -- source

35 -- ID i j k

36 SRC1 1 1 1 / Â êàæäóþ ÿ÷åéêó, ãðàíè÷àùóþ ñ îñüþ

37 SRC2 1 2 1 / ñèììåòðèè ïîìåùàåì òî÷å÷íûé èñòîñíèê.

38 SRC3 1 3 1 /

39 SRC4 1 4 1 /

40 SRC5 1 5 1 /

41 SRC6 1 6 1 /

42 SRC7 1 7 1 /

43 SRC8 1 8 1 /

44 SRC9 1 9 1 /

45 SRC10 1 10 1 /

46 SRC11 1 11 1 /

47 SRC12 1 12 1 /
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48 SRC13 1 13 1 /

49 SRC14 1 14 1 /

50 SRC15 1 15 1 /

51 SRC16 1 16 1 /

52 SRC17 1 17 1 /

53 SRC18 1 18 1 /

54 SRC19 1 19 1 /

55 SRC20 1 20 1 /

56 /

57

58 BOUNDARY

59 -- FLUXNUM 6 default dire 5 default option

60 -- ID values ction values

61 111 6* I+ 5* INFTHIN /

62 /

63 Ê âíåøíåé ãðàíèöå R=100ì ïîäñîåäèíÿåì

64 áåñêîíå÷íî òîíêèå ÿ÷åéêè.

65

66 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

67

68 REGALL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

69 Èñïîëüçóåì îïöèþ REGALL, ÷òîáû ðàçðåøèòü

70 èçìåíåíèå ïàðàìåòðîâ â ãðàíè÷íûõ ÿ÷åéêàõ

71

72 EQUALS

73 -- íàçâàíèå çíà÷åíèå

74 PORO 0.25 / Ïîðèñòîòü 0.25

75 PERMI 500 / Ïðîíèöàåìîñòü âäîëü îñè R 100 ìÄ

76 PERMJ 500 / Ïðîíèöàåìîñòü âäîëü óãëîâîé êîîðäèíàòû

77 / 500 ìÄ.

78

79 EQUALREG

80 ACTNUM 2 FLUXNUM 111 / Ïàððàìåòðû â ãðàíè÷íûõ ÿ÷åéêàõ

81 / íå èçìåíÿþòñÿ

82

83 OPERAREG

84 PORO 1* FLUXNUM 1 DISTURB 0 0.001 / Âîçìóùàåì ðàñïðåäåëåíèå ïîðèñòîñòè è

85 PERMI 1* FLUXNUM 1 DISTURB 0 10 / ïðîíèöàåìîñòè.

86 PERMJ 1* FLUXNUM 1 DISTURB 0 10 /

87 /

88

89 RPTGRID

90 DEPTH PORO PERMI PERMJ MPINUM / Ñîõðàíÿåì äàííûå ïàðàìåòðû èç ñåêöèè

91 GRID.

92

93 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

94

95 INCLUDE
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96 '../../INCLUDE/CO2TAB.DEFUNITS.INC' / Çàãðóæàåì ñâîéñòâà CO2 èç ôàéëà.

97

98 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

99 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

100 /

101 ROCKDH Ïëîòíîñòü ïîðîäû 2500 êã/ì3;

102 2500 1 / Òåïëî¼ìêîñòü 1 êÄæ/êã.

103 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

104

105 OPTIONS

106 54* 1 / Èñïîëüçóåì àëüòåðíàòèâíûé ìåòîä

107 ýêñòðàïîëÿöèè ÎÔÏ.

108

109 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

110 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

111 /

112 SATTAB

113 -- sH2O krH2O krCO2

114 0.3 0.0000 1.0000 /

115 0.3425 0.0001 0.8019 / Çàäà¼ì ôàçîâóþ ïðîíèöàåìîñòü âîäû (krH2O),

116 0.3850 0.0016 0.6144 / è ôàçîâóþ ïðîíèöàåìîñòü ãàçà (krCO2) îò

117 0.4275 0.0081 0.4459 / íàñûùåííîñòè âîäû.

118 0.4700 0.0256 0.3024 /

119 0.5125 0.0625 0.1875 /

120 0.5550 0.1296 0.1024 /

121 0.5975 0.2401 0.0459 /

122 0.6400 0.4096 0.0144 /

123 0.6825 0.6561 0.0019 /

124 0.725 1.0000 0.0000 /

125 /

126 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

127

128 RPTSATTA

129 /

130

131 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

132

133 EQUALREG

134 -- property value marker marker value

135 PRES 8 ROCKNUM 1 / Â íà÷àëüíûé ìîìåíò âðåìåíè

136 TEMPC 47 ROCKNUM 1 / êîëëåêòîð íàñûùåí âîäîé,

137 SLIQ 1 ROCKNUM 1 / ïðè äàâëåíèè 8 MPa è

138 XGM 0 ROCKNUM 1 / òåìïåðàòóðå 47 C.

139 /

140

141 EQUALNAM Çàäàåì ïàðàìåòðû ôëþèäà äëÿ èñòî÷íèêîâ

142 PRES 8 'SRC*' / - äàâëåíèå 8 MPa

143 TEMPC 10. / - òåìïåðàòóðà 10 Ñ
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144 SGAS 1.0 / - íàñûùåííîñòü ãàçà 1.

145 SLIQ 0.0 /

146 /

147

148 RPTSUM Â êàæäûé îò÷¼òíûé ìîìåíò âðåìåíè

149 PRES TEMPC SLIQ SGAS XGM / ñîõðàíÿåì ðàñïðåäåëåíèå äàííûõ

150 ïàðàìåòðîâ.

151

152 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

153

154 ILUTFILL Íàñòðàèâàåì ëèíåéíûé ñîëâåð.

155 4 /

156 ILUTDROP

157 1E-4 /

158

159 REPORTS Íèêàêèõ îò÷¼òîâ â ËÎÃ-ôàéëå.

160 NOTHING /

161

162 SRCINJE Ðàñõîä CO2 ÷åðåç êàæäûé èñòî÷íèê 0.0875

163 'SRC*' MASS 1* 30. 1* 0.0875 / òîí/äåíü.

164 /

165

166 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

167 1* 0.1 0.05 /

168 TIME Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 6.25 äíåé.

169 6.25 /

170

171 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

172 1* 0.25 0.05 /

173 TIME

174 12.5 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 12.5 äíåé.

175

176 TUNING

177 1* 0.5 0.05 / Ìàêñèìàëüíûé øàã 0.5 äíåé.

178 TIME

179 25 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 25 äíåé.

180

181 TUNING

182 1* 1 0.05 / Ìàêñèìàëüíûé øàã 1 äåíü.

183 TIME

184 50 100 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 100 äíåé.

185

186 POST ####################### Íà÷àëî ñåêöèè POST ############################

187

188 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

189 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

190 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

191 .pvd.
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192

193 END #######################################################################

4.2. Èíòåãðàëüíûå ïàðàìåòðû
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SIMULATIONS/SCENARIO-B11/EXERCISE3/SCENARIO-B11.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 Èñïîëüçóåì ñèñòåìó åäèíèö èçìåðåíèÿ

4 DEFUNITS.

5

6 SIMPLMOD ^^^^^^^^^^^^ âûáèðàåì EOS ìîäóëü SIMPLMOD ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

7

8 ADDPHASE Âêëþ÷àåì äîïîëíèòåëüíóþ ôàçó ñ èìåíåì

9 LH2O / LH2O.

10

11 ISOTHERM Èñïîëüçóåì èçîòåðìè÷åñêèé ðåæèì

12 ìîäóëèðîâàíèÿ.

13

14 NOGRAV Îòêëþ÷àå ãðàâèòàöèþ.

15

16 FAST Èñïîëüçóåì îïöèþ FAST.

17

18 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

19

20 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

21 RADIAL 100 20 1 / Çàäà¼ì ðàäèàëüíóþ ñåòêó. ×èñëî ÿ÷ååê

22 âäîëü îñè R 100, à âäîëü óãëîâîé

23 êîîðäèíàòû 20.

24
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25 RTZBOUND

26 -- rmin-rmax tmin-tmax zmin-zmax

27 0.0 100.0 -1.570796327 0 1000.0 1001.0 /

28 Ïðîòÿæ¼ííîñòü ðàñ÷¼òíîé îáëàñòè âäîëü

29 îñè R - 100 ìåòðîâ

30

31 SRCSPECG

32 -- source

33 -- ID i j k

34 SRC1 1 1 1 / Â êàæäóþ ÿ÷åéêó, ãðàíè÷àùóþ ñ îñüþ

35 SRC2 1 2 1 / ñèììåòðèè ïîìåùàåì òî÷å÷íûé èñòîñíèê.

36 SRC3 1 3 1 /

37 SRC4 1 4 1 /

38 SRC5 1 5 1 /

39 SRC6 1 6 1 /

40 SRC7 1 7 1 /

41 SRC8 1 8 1 /

42 SRC9 1 9 1 /

43 SRC10 1 10 1 /

44 SRC11 1 11 1 /

45 SRC12 1 12 1 /

46 SRC13 1 13 1 /

47 SRC14 1 14 1 /

48 SRC15 1 15 1 /

49 SRC16 1 16 1 /

50 SRC17 1 17 1 /

51 SRC18 1 18 1 /

52 SRC19 1 19 1 /

53 SRC20 1 20 1 /

54 /

55

56 BOUNDARY

57 -- FLUXNUM 6 default dire 5 default option

58 -- ID values ction values

59 111 6* I+ 5* INFTHIN /

60 /

61 Ê âíåøíåé ãðàíèöå R=100ì ïîäñîåäèíÿåì

62 áåñêîíå÷íî òîíêèå ÿ÷åéêè.

63

64 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

65

66 REGALL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

67 Èñïîëüçóåì îïöèþ REGALL, ÷òîáû ðàçðåøèòü

68 èçìåíåíèå ïàðàìåòðîâ â ãðàíè÷íûõ ÿ÷åéêàõ

69

70 EQUALS

71 -- íàçâàíèå çíà÷åíèå

72 PORO 0.25 / Ïîðèñòîòü 0.25
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73 PERMI 500 / Ïðîíèöàåìîñòü âäîëü îñè R 100 ìÄ

74 PERMJ 500 / Ïðîíèöàåìîñòü âäîëü óãëîâîé êîîðäèíàòû

75 / 500 ìÄ.

76

77 EQUALREG

78 ACTNUM 2 FLUXNUM 111 / Ïàððàìåòðû â ãðàíè÷íûõ ÿ÷åéêàõ

79 / íå èçìåíÿþòñÿ

80

81 OPERAREG

82 PORO 1* FLUXNUM 1 DISTURB 0 0.001 / Âîçìóùàåì ðàñïðåäåëåíèå ïîðèñòîñòè è

83 PERMI 1* FLUXNUM 1 DISTURB 0 10 / ïðîíèöàåìîñòè.

84 PERMJ 1* FLUXNUM 1 DISTURB 0 10 /

85 /

86

87 RPTGRID

88 DEPTH PORO PERMI PERMJ MPINUM / Ñîõðàíÿåì äàííûå ïàðàìåòðû èç ñåêöèè

89 GRID.

90

91 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

92

93

94 Ïàðàìåòðû äîïîëíèòåëüíîé ôàçû çàäàþòñÿ ñ ñêîáêàõ PVT-ENDPVT

95 PVT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

96 /

97

98 INCLUDE

99 '../../INCLUDE/H2O.DEFUNITS.INC' / Çàãðóæàåì ñâîéñòâà èç ôàéëà.

100

101 ENDPVT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

102

103 Ïàðàìåòðû ôàçû ìîäóëÿ SIMPLMOD çàäàþòñÿ ñ ñêîáêàõ EOS-ENDEOS

104 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

105 /

106

107 INCLUDE

108 '../../INCLUDE/CO2.DEFUNITS.INC' / Çàãðóæàåì ñâîéñòâà èç ôàéëà.

109

110 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

111

112 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

113 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

114 /

115 ROCKDH Ïëîòíîñòü ïîðîäû 2500 êã/ì3;

116 2500 1 / Òåïëî¼ìêîñòü 1 êÄæ/êã.

117 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

118

119

120 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT
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121 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

122 1* LH2O /

123 SATTAB

124 -- sH2O krH2O krCO2

125 0.3 0.0000 1.0000 /

126 0.3425 0.0001 0.8019 / Çàäà¼ì ôàçîâóþ ïðîíèöàåìîñòü âîäû (krH2O),

127 0.3850 0.0016 0.6144 / è ôàçîâóþ ïðîíèöàåìîñòü ãàçà (krCO2) îò

128 0.4275 0.0081 0.4459 / íàñûùåííîñòè âîäû.

129 0.4700 0.0256 0.3024 /

130 0.5125 0.0625 0.1875 /

131 0.5550 0.1296 0.1024 /

132 0.5975 0.2401 0.0459 /

133 0.6400 0.4096 0.0144 /

134 0.6825 0.6561 0.0019 /

135 0.725 1.0000 0.0000 /

136 /

137 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

138

139 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

140

141 EQUALREG

142 -- property value marker marker value

143 PRES 8 ROCKNUM 1 / Â íà÷àëüíûé ìîìåíò âðåìåíè

144 TEMPC 47 ROCKNUM 1 / êîëëåêòîð íàñûùåí âîäîé,

145 SAT%LH2O 1 ROCKNUM 1 / ïðè äàâëåíèè 8 MPa è

146 / òåìïåðàòóðå 47 C.

147

148 EQUALNAM Çàäàåì ïàðàìåòðû ôëþèäà äëÿ èñòî÷íèêîâ

149 PRES 8 'SRC*' / - äàâëåíèå 8 MPa

150 TEMPC 10. / - òåìïåðàòóðà 10 Ñ

151 SAT%LH2O 0 / - íàñûùåííîñòü âîäû 0.

152 /

153

154 EQUALS

155 FIPNUM 1 1 10 / Çàäà¼ì ðåãèîíû FIPNUM.

156 FIPNUM 2 11 25 /

157 FIPNUM 3 26 50 /

158 FIPNUM 4 51 100 /

159 /

160

161 REGALL

162 EQUALREG

163 FIPNUM 5 FLUXNUM 111 / Â ãðàíè÷íûõ ÿ÷åéêàõ FIPNUM=5.

164 /

165

166 RPTSUM Â êàæäûé îò÷¼òíûé ìîìåíò âðåìåíè

167 PRES TEMPC SAT%LH2O FIPNUM / ñîõðàíÿåì ðàñïðåäåëåíèå äàííûõ

168 ïàðàìåòðîâ.
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169

170 RPTFIP

171 MASS#1 MASS#2 FLUX#1 FLUX#2 / Äëÿ ðåãèîíîâ FIPNUM âÿ÷èñëÿåì ìàññû

172 ïåðâîé (CO2) è âòîðîé (H2O) êîìïîíåíòû,

173 à äëÿ ãðàíèö ìåæäó îáëàñòÿìè ïîòîêè

174 êîìïîíåò.

175

176

177 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

178

179 ILUTFILL Íàñòðàèâàåì ëèíåéíûé ñîëâåð.

180 4 /

181 ILUTDROP

182 1E-4 /

183

184 REPORTS Íèêàêèõ îò÷¼òîâ â ËÎÃ-ôàéëå.

185 NOTHING /

186

187 SRCINJE Ðàñõîä CO2 ÷åðåç êàæäûé èñòî÷íèê 0.0875

188 'SRC*' MASS 1* 30. 1* 0.0875 / òîí/äåíü.

189 /

190

191 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

192 1* 0.1 0.05 /

193 TIME Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 6.25 äíåé.

194 6.25 /

195

196 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

197 1* 0.25 0.05 /

198 TIME

199 12.5 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 12.5 äíåé.

200

201 TUNING

202 1* 0.5 0.05 / Ìàêñèìàëüíûé øàã 0.5 äíåé.

203 TIME

204 25 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 25 äíåé.

205

206 TUNING

207 1* 1 0.05 / Ìàêñèìàëüíûé øàã 1 äåíü.

208 TIME

209 50 100 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 100 äíåé.

210

211 POST ####################### Íà÷àëî ñåêöèè POST ############################

212

213 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

214 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

215 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

216 .pvd.
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217

218 RPTPOST

219 TIME MASS#1 MASS#2 /

220 POSTFPCE Ñîõðàíÿåì êîíñîëèäèðîâàííûå îò÷¼òû äëÿ

221 1 / îáëàñòåé FIPNUM.

222 2 /

223 3 /

224 4 /

225 /

226

227 RPTPOST

228 NOTHING TIME FLUX#1 FLUX#2 / Ñîõðàíÿåì êîñîëèäèðîâàííûå îò÷¼òû äëÿ

229 POSTFPCO ãðàíèö ìåæäó îáëàñòÿìè FIPNUM.

230 1 2 /

231 2 3 /

232 3 4 /

233 4 5 /

234 /

235

236

237 END #######################################################################

4.3. Ëîêàëüíîå èçìåëü÷åíèå ñåòêè
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SIMULATIONS/SCENARIO-B12/0/SCENARIO-B12.RUN
1 RUNSPEC ################### RUNSPEC section begins here ######################

2

3 HCROCK We enable heat conduction.

4

5 GRID ##################### GRID section begins here #######################

6

7 The grid is specified within brackets MAKE-ENDMAKE

8 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

9 -- cartesian We select Cartesia gridding

10 -- grid nx ny nz option and specify the number of

11 CART 30 1 5 / grid blocks along every axis.

12

13 XYZBOUND

14 -- xmin-xmax ymin-ymax zmin-zmax we specify the domain extent.

15 0 600 0 10 0 100 / It is [0,600]*[0,10]*[0,100] meters.

16

17

18 BOUNDARY We define the boundaries:

19 101 6* 'K-' 5* INFTHIN 4* 1* 2 / the top bound. marked as FLUXNUM=101

20 102 6* 'K+' 5* INFTHIN 4* 2 2 / the bottom bound. marked as FLUXNUM=102

21 /

22

23 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

24

25 EQUALREG We specify uniform distributions:

26 PORO 0.25 ROCKNUM 1 / porosity = 0.25

27 PERMX 100 / X-permeability = 100 mD

28 HCONDCFX 2. / Heat cond. coeff. = 2 W/m/K

29 /

30

31 COPY

32 PERMX PERMZ / We copy X-direction properties into

33 HCONDCFX HCONDCFZ / Z-direction properties.

34 /

35

36 OPERATE We apply a random disturbances to

37 PORO 1* DISTURB 0 0.001 / porosity distribution in range

38 / [-0.001,0.001].

39

40 RPTGRID We define the output form the GRID sect.

41 PORO PERMX PERMZ /

42

43 PROPS ####################### PROPS section begins here ####################

44

45 Rock properties are specified within brackets ROCK-ENDROCK

46 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

47 /
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48

49 ROCKDH We specify that

50 2900 0.84 / rock density is 2900 kg/m3,

51 rock heat capacity is 0.84 kJ/kg/K

52

53 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

54

55 LOADEOS We load the EOS file.

56 '../../INCLUDE/CO2H2O_V3.0.EOS' /

57

58 The relative permeabilities are specified within brackets SAT-ENDSAT

59 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

60 /

61

62 SATTAB

63 0.0 0.0 1.0 / krliq=sliq^3

64 0.1 0.001 0.81 / krgas=(1-sliq)^2

65 0.2 0.008 0.64 /

66 0.4 0.064 0.36 /

67 0.6 0.216 0.16 /

68 0.8 0.512 0.04 /

69 0.9 0.729 0.01 /

70 1.0 1.0 0.0 /

71 /

72

73 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

74

75 PHASES We define phases for output:

76 -- name pres enth CO2 H2O

77 LIQ 1.0 5.0 0.0 1.0 / - liquid water

78 GAS 1.0 60.0 0.0 1.0 / - water vapor

79 /

80

81 INIT ####################### INIT section begins here #####################

82

83 REGALL We enable application of the following two keywords both to

84 domain grid blocks and boundary grid blocks.

85

86 OPERAREG

87 PRES DEPTH SATNUM 1 MULTA 0.2 0.0099 / PRES=0.2+0.0099*DEPTH

88 /

89

90 EQUALREG

91 TEMPC 20 ROCKNUM 1 / The initial temperature is 20 C

92 COMP1T 0.0 / No CO2 is present

93 TEMPC 200 FLUXNUM 102 / The temperature of the bottom boundary is 200 C

94 /

95
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96 RPTSUM

97 PRES TEMPC PHST SAT#LIQ SAT#GAS / We specify the properties saved at every

98 report time.

99

100 SCHEDULE #################### SCHEDULE section begins here ####################

101

102 TUNING We specify that the maximal timestep is 1000 days

103 1* 1000 0.1 / and the initial timestep is 0.1 days.

104

105 TSTEP We advance simulation to 100000 days reporting

106 100*1000 / distributions every 1000 days.

107

108 POST ####################### POST section begins here ######################

109

110 CONVERT We convert the output to ParaView

111 compatible format.

112

113 END #######################################################################
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SIMULATIONS/SCENARIO-B11/EXERCISE4/SCENARIO-B11.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 Èñïîëüçóåì ñèñòåìó åäèíèö èçìåðåíèÿ

4 DEFUNITS.

5

6 SIMPLMOD ^^^^^^^^^^^^ âûáèðàåì EOS ìîäóëü SIMPLMOD ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

7

8 ADDPHASE Âêëþ÷àåì äîïîëíèòåëüíóþ ôàçó ñ èìåíåì

9 LH2O / LH2O.

10

11 ISOTHERM Èñïîëüçóåì èçîòåðìè÷åñêèé ðåæèì

12 ìîäóëèðîâàíèÿ.

13

14 NOGRAV Îòêëþ÷àå ãðàâèòàöèþ.

15

16 FAST Èñïîëüçóåì îïöèþ FAST.

17

18 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

19

20 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

21 RADIAL 100 20 1 / Çàäà¼ì ðàäèàëüíóþ ñåòêó. ×èñëî ÿ÷ååê

22 âäîëü îñè R 100, à âäîëü óãëîâîé

23 êîîðäèíàòû 20.

24
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25 RTZBOUND

26 -- rmin-rmax tmin-tmax zmin-zmax

27 0.0 100.0 -1.570796327 0 1000.0 1001.0 /

28 Ïðîòÿæ¼ííîñòü ðàñ÷¼òíîé îáëàñòè âäîëü

29 îñè R - 100 ìåòðîâ

30

31 SRCSPECG

32 -- source

33 -- ID i j k

34 SRC1 1 1 1 / Â êàæäóþ ÿ÷åéêó, ãðàíè÷àùóþ ñ îñüþ

35 SRC2 1 2 1 / ñèììåòðèè ïîìåùàåì òî÷å÷íûé èñòîñíèê.

36 SRC3 1 3 1 /

37 SRC4 1 4 1 /

38 SRC5 1 5 1 /

39 SRC6 1 6 1 /

40 SRC7 1 7 1 /

41 SRC8 1 8 1 /

42 SRC9 1 9 1 /

43 SRC10 1 10 1 /

44 SRC11 1 11 1 /

45 SRC12 1 12 1 /

46 SRC13 1 13 1 /

47 SRC14 1 14 1 /

48 SRC15 1 15 1 /

49 SRC16 1 16 1 /

50 SRC17 1 17 1 /

51 SRC18 1 18 1 /

52 SRC19 1 19 1 /

53 SRC20 1 20 1 /

54 /

55

56 CARFIN

57 -- èìÿ imin-imax jmin-jmax kmin-kmax nx ny nz

58 LGR 31 100 1 20 1 1 140 60 1 /

59 ENDFIN Çàäà¼ì ëîêàëüíîå èçìåëü÷åíèå ñåòêè.

60

61 BOUNDARY

62 -- FLUXNUM 6 default dire 5 default option

63 -- ID values ction values

64 111 6* I+ 5* INFTHIN /

65 /

66 Ê âíåøíåé ãðàíèöå R=100ì ïîäñîåäèíÿåì

67 áåñêîíå÷íî òîíêèå ÿ÷åéêè.

68

69 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

70

71 REGALL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

72 Èñïîëüçóåì îïöèþ REGALL, ÷òîáû ðàçðåøèòü
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73 èçìåíåíèå ïàðàìåòðîâ â ãðàíè÷íûõ ÿ÷åéêàõ

74

75 EQUALS

76 -- íàçâàíèå çíà÷åíèå

77 PORO 0.25 / Ïîðèñòîòü 0.25

78 PERMI 500 / Ïðîíèöàåìîñòü âäîëü îñè R 100 ìÄ

79 PERMJ 500 / Ïðîíèöàåìîñòü âäîëü óãëîâîé êîîðäèíàòû

80 / 500 ìÄ.

81

82 EQUALREG

83 ACTNUM 2 FLUXNUM 111 / Ïàððàìåòðû â ãðàíè÷íûõ ÿ÷åéêàõ

84 / íå èçìåíÿþòñÿ

85

86 OPERAREG

87 PORO 1* FLUXNUM 1 DISTURB 0 0.001 / Âîçìóùàåì ðàñïðåäåëåíèå ïîðèñòîñòè è

88 PERMI 1* FLUXNUM 1 DISTURB 0 10 / ïðîíèöàåìîñòè.

89 PERMJ 1* FLUXNUM 1 DISTURB 0 10 /

90 /

91

92 RPTGRID

93 DEPTH PORO PERMI PERMJ MPINUM / Ñîõðàíÿåì äàííûå ïàðàìåòðû èç ñåêöèè

94 GRID.

95

96 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

97

98

99 Ïàðàìåòðû äîïîëíèòåëüíîé ôàçû çàäàþòñÿ ñ ñêîáêàõ PVT-ENDPVT

100 PVT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

101 /

102

103 INCLUDE

104 '../../INCLUDE/H2O.DEFUNITS.INC' / Çàãðóæàåì ñâîéñòâà èç ôàéëà.

105

106 ENDPVT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

107

108 Ïàðàìåòðû ôàçû ìîäóëÿ SIMPLMOD çàäàþòñÿ ñ ñêîáêàõ EOS-ENDEOS

109 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

110 /

111

112 INCLUDE

113 '../../INCLUDE/CO2.DEFUNITS.INC' / Çàãðóæàåì ñâîéñòâà èç ôàéëà.

114

115 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

116

117 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

118 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

119 /

120 ROCKDH Ïëîòíîñòü ïîðîäû 2500 êã/ì3;
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121 2500 1 / Òåïëî¼ìêîñòü 1 êÄæ/êã.

122 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

123

124

125 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

126 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

127 1* LH2O /

128 SATTAB

129 -- sH2O krH2O krCO2

130 0.3 0.0000 1.0000 /

131 0.3425 0.0001 0.8019 / Çàäà¼ì ôàçîâóþ ïðîíèöàåìîñòü âîäû (krH2O),

132 0.3850 0.0016 0.6144 / è ôàçîâóþ ïðîíèöàåìîñòü ãàçà (krCO2) îò

133 0.4275 0.0081 0.4459 / íàñûùåííîñòè âîäû.

134 0.4700 0.0256 0.3024 /

135 0.5125 0.0625 0.1875 /

136 0.5550 0.1296 0.1024 /

137 0.5975 0.2401 0.0459 /

138 0.6400 0.4096 0.0144 /

139 0.6825 0.6561 0.0019 /

140 0.725 1.0000 0.0000 /

141 /

142 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

143

144 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

145

146 EQUALREG

147 -- property value marker marker value

148 PRES 8 ROCKNUM 1 / Â íà÷àëüíûé ìîìåíò âðåìåíè

149 TEMPC 47 ROCKNUM 1 / êîëëåêòîð íàñûùåí âîäîé,

150 SAT%LH2O 1 ROCKNUM 1 / ïðè äàâëåíèè 8 MPa è

151 / òåìïåðàòóðå 47 C.

152

153 EQUALNAM Çàäàåì ïàðàìåòðû ôëþèäà äëÿ èñòî÷íèêîâ

154 PRES 8 'SRC*' / - äàâëåíèå 8 MPa

155 TEMPC 10. / - òåìïåðàòóðà 10 Ñ

156 SAT%LH2O 0 / - íàñûùåííîñòü âîäû 0.

157 /

158

159 EQUALS

160 FIPNUM 1 1 10 / Çàäà¼ì ðåãèîíû FIPNUM.

161 FIPNUM 2 11 25 /

162 FIPNUM 3 26 50 /

163 FIPNUM 4 51 100 /

164 /

165

166 REGALL

167 EQUALREG

168 FIPNUM 5 FLUXNUM 111 / Â ãðàíè÷íûõ ÿ÷åéêàõ FIPNUM=5.
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169 /

170

171 RPTSUM Â êàæäûé îò÷¼òíûé ìîìåíò âðåìåíè

172 PRES TEMPC SAT%LH2O FIPNUM / ñîõðàíÿåì ðàñïðåäåëåíèå äàííûõ

173 ïàðàìåòðîâ.

174

175 RPTFIP

176 MASS#1 MASS#2 FLUX#1 FLUX#2 / Äëÿ ðåãèîíîâ FIPNUM âÿ÷èñëÿåì ìàññû

177 ïåðâîé (CO2) è âòîðîé (H2O) êîìïîíåíòû,

178 à äëÿ ãðàíèö ìåæäó îáëàñòÿìè ïîòîêè

179 êîìïîíåò.

180

181

182 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

183

184 ILUTFILL Íàñòðàèâàåì ëèíåéíûé ñîëâåð.

185 4 /

186 ILUTDROP

187 1E-4 /

188

189 REPORTS Íèêàêèõ îò÷¼òîâ â ËÎÃ-ôàéëå.

190 NOTHING /

191

192 SRCINJE Ðàñõîä CO2 ÷åðåç êàæäûé èñòî÷íèê 0.0875

193 'SRC*' MASS 1* 30. 1* 0.0875 / òîí/äåíü.

194 /

195

196 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

197 1* 0.1 0.05 /

198 TIME Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 6.25 äíåé.

199 6.25 /

200

201 TUNING Ìàêñèìàëüíûé øàã 0.1 äíåé.

202 1* 0.25 0.05 /

203 TIME

204 12.5 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 12.5 äíåé.

205

206 TUNING

207 1* 0.5 0.05 / Ìàêñèìàëüíûé øàã 0.5 äíåé.

208 TIME

209 25 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 25 äíåé.

210

211 TUNING

212 1* 1 0.05 / Ìàêñèìàëüíûé øàã 1 äåíü.

213 TIME

214 50 100 / Ïðîäîëæàåì ðàñ÷¼ò äî ìîìåíòà 100 äíåé.

215

216 POST ####################### Íà÷àëî ñåêöèè POST ############################
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217

218 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

219 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

220 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

221 .pvd.

222

223 RPTPOST

224 TIME MASS#1 MASS#2 /

225 POSTFPCE Ñîõðàíÿåì êîíñîëèäèðîâàííûå îò÷¼òû äëÿ

226 1 / îáëàñòåé FIPNUM.

227 2 /

228 3 /

229 4 /

230 /

231

232 RPTPOST

233 NOTHING TIME FLUX#1 FLUX#2 / Ñîõðàíÿåì êîñîëèäèðîâàííûå îò÷¼òû äëÿ

234 POSTFPCO ãðàíèö ìåæäó îáëàñòÿìè FIPNUM.

235 1 2 /

236 2 3 /

237 3 4 /

238 4 5 /

239 /

240

241

242 END #######################################################################
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4.4. Èñïîëüçîâàíèå ëîêàëüíîãî èçìåëü÷åíèÿ ñåòêè

âìåñòå ñî ñêâàæèíàìè
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SIMULATIONS/SCENARIO-B13/0/SCENARIO-B13.RUN
1 RUNSPEC ######################################################################

2

3 FAST We enable the option FAST.

4

5 GRID ######################################################################

6

7 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

8 CART 25 25 3 / We specify that the Cartesia grid

9 is 25*25*3 grid blocks.

10

11 XYZBOUND We specify the reservoir extent

12 -- xmin-xmax ymin-ymax zmin-zmax along every axis. The top layer is

13 0.0 1000.0 0.0 1000.0 1000 1050 / at 1 km depth.

14

15 DZV The distance between the top and

16 10 30 10 / the bottom layers is 30 meters.

17

18 BOX We make inactive the layer 2.

19 4* 2*2 /

20 ACTNUM

21 1000000*0 /

22 ENDBOX

23

24 CARFIN <<<<<<<<<< We specify LGR near injection well <<<<<<<<<<<<<<<<<<<<<<<<<

25 LGRINJE 1 3 1 3 3 3 6 6 1 /

26 WELSPECS We specify that INJECTOR

27 -- -------- -- ---- ---- -------- -- -------- wellhead is in block i=1, j=1

28 INJECTOR 1* 1 1 1005 6* 222 / of the grid LGRINJE.

29 /

30 COMPDAT The INJECTOR is completed only in the layer 1 of grid LGRINJE

31 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

32 INJECTOR 1* 1* 1 1 OPEN 1* 1* 0.2 /

33 /

34

35 CARFIN <<<<<<<<<<< We specify LGR near abandoned WELL0 <<<<<<<<<<<<<<<<<<<<<<<

36 LGRWELL0 14 16 9 11 1 3 9 9 3 /

37 WELSPECS We specify that WELL0 wellhead

38 -- -------- -- ---- ---- -------- -- -------- is in block i=5, j=5 of the

39 WELL0 1* 5 5 1005 6* 333 / grid LGRWELL0.

40 /

41 COMPDAT The WELL0 is completed in the layers 1 and 3.

42 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

43 WELL0 1* 1* 1 1 OPEN 1* 1* 0.2 /

44 WELL0 1* 1* 3 3 OPEN 1* 1* 0.2 /

45 /

46

47 CARFIN <<<<<<<<<<< We specify LGR near abandoned WELL1 <<<<<<<<<<<<<<<<<<<<<<<

Release 2015.F



212 Äåíü 4

48 LGRWELL1 6 10 18 22 1 3 15 15 3 /

49 WELSPECS We specify that WELL1 wellhead

50 -- -------- -- ---- ---- -------- -- -------- is in block 8 8 of the grid

51 WELL1 1* 8 8 1005 6* 333 / LGRWELL1.

52 /

53 COMPDAT The WELL1 is completed in the layers 1 and 3.

54 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

55 WELL1 1* 1* 1 1 OPEN 1* 1* 0.2 /

56 WELL1 1* 1* 3 3 OPEN 1* 1* 0.2 /

57 /

58

59 CARFIN <<<<<<<<<< We specify LGR near production well <<<<<<<<<<<<<<<<<<<<<<<<

60 LGRPROD 23 25 23 25 1 1 6 6 1 /

61 WELSPECS We specify that PRODUCER

62 -- -------- -- ---- ---- -------- -- -------- wellhead is in block i=6, j=6

63 PRODUCER 1* 6 6 1005 6* 111 / of the grid LGRPROD.

64 /

65 COMPDAT The PRODUCER is completed only in the layer 1 of grid LGRPROD

66 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

67 PRODUCER 1* 1* 1 1 OPEN 1* 1* 0.2 /

68 /

69 ENDFIN >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

70

71 DZWELL We change visualization parameters for wells.

72 100 25 /

73

74 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

75

76 EQUALS

77 PORO 0.3 / Porosity = 0.3

78 PERMX 100 / X-Permeability = 100 mD

79 /

80

81 COPY

82 PERMX PERMY / Y-Permeability = 100 mD

83 PERMX PERMZ / Z-Permeability = 100 mD

84 /

85

86 RPTGRID

87 PORO PERMX PERMY PERMZ MPINUM / We define the output from the GRID section

88

89 PROPS ######################################################################

90

91 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

92 /

93

94 ROCKDH We specify that

95 2500 1.0 / rock density is 2500 kg/m3,
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96 rock heat capacity is 1.0 kJ/kg/K

97

98 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

99

100 LOADEOS We load the EOS file.

101 '../../INCLUDE/CO2H2O_V3.0.EOS' /

102

103 The relative permeabilities are specified within brackets SAT-ENDSAT

104 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

105 /

106

107 SATTAB

108 -- sH2O krH2O krCO2

109 0.2 0.000000 1.000000 /

110 0.3 0.000316 0.737758 / Modified Brooks and Corey curves

111 0.4 0.005056 0.499535 /

112 0.5 0.025600 0.302400 / SlMin=0.2

113 0.6 0.080908 0.155832 / SgMin=0.05

114 0.7 0.197530 0.061728 /

115 0.8 0.409600 0.014400 /

116 0.9 0.758834 0.000572 /

117 0.95 1.000000 0.000000 /

118 /

119

120 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

121

122 PHASES

123 -- name pres entht compt1 compt2

124 -- [MPa] [kJ/mol] CO2 H2O

125 LH2O 1.0 5.0 0.0 1.0 / - H2O rich phase

126 SCO2 10.0 10.0 1.0 0.0 / - CO2 rich phase

127 /

128

129 INIT ######################################################################

130

131 REGALL

132

133 EQUALREG

134 -- property value marker marker value

135 -- -------- -------- --------- --------- Here, we define the init. conditions

136 PRES 10. INCONUM 1 / Pressure = 10 MPa

137 TEMPC 30. / Temperature = 30 C

138 COMPT#1 0.0 / No CO2

139 -- -------- -------- --------- ---------

140 /

141

142 EQUALNAM We inject pure CO2 which temperature

143 COMPT#1 1.0 INJECTOR / is 60 C at P=10MPa.
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144 PRES 10. /

145 TEMPC 60 /

146 /

147

148 RPTSOL We report these properties

149 PRES TEMP PHST SAT#SCO2 SAT#LH2O COMPT#1 COMPT#2 / for the domain.

150

151 RPTWELL We report these properties

152 WBHP WBHTC WMIR#1 WMPR#1 WMPR#2 WMIT#1 WMPT#1 WMPT#2 / for wells.

153

154 SCHEDULE #####################################################################

155

156 REPORTS No reports in LOG-file.

157 NOTHING /

158

159 <<<<<<<<<<<<<<<<<<<<< injection/production controls <<<<<<<<<<<<<<<<<<<<<<<<<<<<

160

161 We produce 200 m3/day of water. The minimal bottom-

162 hole pressure is 5 MPa.

163 WELLPROD

164 -- -------- ---- ---- -------- -------- -------- -------- -------- --------

165 -- name mode ctrl volume mass bhp max pump tanktype vol rate

166 -- rate rate rate dimens

167 -- -------- ---- ---- -------- -------- -------- -------- -------- --------

168 PRODUCER OPEN RESV 200 1* 5 1E4 /

169 -- -------- ---- ---- -------- -------- -------- -------- -------- --------

170 /

171

172 We inject 100 t/day of CO2. The maximal bottom-hole

173 pressure is 15 MPa.

174 WELLINJE

175 -- -------- ---- ---- -------- -------- -------- -------- -------- --------

176 -- name mode ctrl volume mass bhp max pump tanktype vol rate

177 -- rate rate rate dimens

178 -- -------- ---- ---- -------- -------- -------- -------- -------- --------

179 INJECTOR OPEN MASS 0 100 15 1E5 /

180 -- -------- ---- ---- -------- -------- -------- -------- -------- --------

181 /

182

183 WELLSTOP No injection or production for WELL0 and WELL1

184 'WELL*' /

185 /

186 >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

187

188 TUNING The maximal time step set to 50 days.

189 1* 50 0.1 / The initial time step is 0.1 days.

190

191 TSTEP We advance simulation to 10000 days reporting
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192 100*100 / at every 100 days.

193

194 POST #####################################################################

195

196 CONVERT We convert the output to ParaView

197 compatible format.

198

199 RPTPOST

200 TIME WBHP WBHTC WMPR#2 WMPT#2

201 WMPR#1 WMPT#1 / We define the properties outputed from

202 tHE following POSTWELL keyword.

203

204 POSTWELL We save consolidated time series

205 PRODUCER / report for PRODUCER.

206 /

207

208 RPTPOST

209 NOTHING TIME WBHP WBHTC

210 WMIR#1 WMIT#1 / We define the properties outputed from

211 the following POSTWELL keyword. NOTHING

212 entry clears the output list.

213

214 POSTWELL We save consolidated time series reports

215 INJECTOR / for injection well.

216 /

217

218 END #####################################################################
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SIMULATIONS/SCENARIO-B14/0/SCENARIO-B14.RUN
1 --------------------------------------------------------------------------------

2

3 Çàìå÷àíèå:

4 Âñå êîììåíòàðèè íàáðàíû ñòðî÷íûìè áóêâàìè, à êëþ÷åâûå ñëîâà è ìíåìîíèêè

5 íàáðàíû ïðîíèñíûìè (çàãëàâíûìè) áóêâàìè.

6

7 --------------------------------------------------------------------------------

8

9 Çàìå÷àíèå:

10 -- ñòðîêè, íà÷èíàþùèåñÿ ñ ñèìâîëà '!' èëè '--', - êîììåíòàðèè;

11 ñòðîêè, íå íà÷èíàþùèåñÿ ñ ïðîïèñíûõ áóêû âíå êëþ÷åâîãî ñëîâà,

12 ! òàêæå ÿâëÿþòñÿ ñòðîêàìè êîììåíòàðèåâ.

13

14 --------------------------------------------------------------------------------

15

16 Çàìå÷àíèå:

17 Ëþáàÿ ñòðîêà ñ äàííûìè äîëæíà çàêàí÷èâàòüñÿ ñëýøåì '/'.

18

19 --------------------------------------------------------------------------------

20

21 Çàìå÷àíèå:

22 Ïîâòîðÿþùèìèñÿ ñèìâîëàìè îáîçíà÷åíû ñëóäóþùèå ðàçäåëû RUN-ôàéëà:

23 '##############' - ðàçäåëÿåò ñåêöèè RUN-ôàéëà.

24 '<<<<<<<<<<<<<<' - îáîçíà÷àåò îòêðûâàþùóþñÿ ñêîáêó.
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25 '>>>>>>>>>>>>>>' - îáîçíà÷àåò çàêðûâàþùóþñÿ ñêîáêó.

26 '^^^^^^^^^^^^^^' - âûäåëÿåò êëþ÷åâîå ñëîâî, ñóùåñòâåííî âëèÿþùåå íà

27 âõîäíûå äàííûå âî âñåì RUN-ôàéëå (íèæå êëþ÷åâîãî ñëîâà)

28 '==============' - îáúåäèíÿåò êëþ÷åâûå ñëîâà è êîììåíòðàèè â ïàðàãðàôû.

29

30 --------------------------------------------------------------------------------

31

32

33 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

34

35 METRIC ^^^^^^^^^^^^^ âûáèðàåì ìåòðè÷åñêóþ ñèñòåìó åä. èçìåðåíèÿ ^^^^^^^^^^^^^

36

37 BLACKOIL ^^^^^^^^^^^^ âûáèðàåì PVT ìîäóëü BLACKOIL ^^^^^^^^^^^^^^^^^^^^^^^^^^^^

38

39 WATER Âêëþ÷àåì êîìïîíåíòó/ôàçó âîäû.

40 OIL Âêëþ÷àåì êîìïîíåíòó/ôàçó íåôòè.

41

42 ROCKCOMP Âêëþ÷àåì èìåíåíèå ïîðîâîãî îáú¼ìà ïðè

43 èçìåíåíèè äàâëåíèÿ.

44

45 CAPPRES Âêëþ÷àåì êàïèëëÿðíîå äàâëåíèå.

46

47 FAST

48

49 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

50

51 Ñåòêà çàäà¼òñÿ âíóòðè ñêîáîê MAKE-ENDMAKE

52 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

53 -- Òèï Èñïîëüçóåì ñåòêó ñ ãåîìåòðèåé óãëîâîé

54 -- ñåòêè nx ny nz òî÷êè. È çàäà¼ì ÷èñëî ÿ÷ååê âäîëü êàæäîé

55 CORNER 63 68 8 / èç îñåé

56

57 INCLUDE Çàãðóæàåì ñåòêó èç ôàéëà DEEP.GRDECL.

58 '../../INCLUDE/DEEP.GRDECL' / Äàííûé ôàéë òàêæå ñîäåðæèò ðàñïðåäåëåíèå

59 ïîðèñòîñòè è ïðîíèöàåìîñòè.

60

61 BOUNDARY

62 -- fluxnum box ---direction-- type mode typenum actnum

63 2 6* I- I+ J- J+ 2* 1* 1* 3* 1* 2 /

64 /

65 Ñ ïîìîùüþ êëþ÷åâîãî ñëîâà BOUNDARY

66 çàäàäèì ïîñòîÿííîå äàâëåíèå íà áîêîâûõ

67 ãðàíèöàõ.

68

69 CARFIN

70 LGR1 26 28 53 55 1 8 9 9 16 / Ñêâàæèíà PROD1.

71 WELSPECS

72 -- -------- -- ---- ---- --------
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73 -- well i- j- datum

74 -- name ind ind depth

75 -- -------- -- ---- ---- --------

76 PROD1 1* 5 5 /

77 -- -------- -- ---- ---- --------

78 /

79 COMPDAT

80 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

81 -- well i- j- k- k- mode satnum explicit well

82 -- name ind ind min max tran diameter

83 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

84 PROD1 1* 1* 3 14 OPEN 1* 1* 0.2 /

85 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

86 /

87

88 CARFIN

89 LGR2 31 33 38 40 1 8 9 9 16 / Ñêâàæèíà PROD2.

90 WELSPECS

91 -- -------- -- ---- ---- --------

92 -- well i- j- datum

93 -- name ind ind depth

94 -- -------- -- ---- ---- --------

95 PROD2 1* 5 5 /

96 -- -------- -- ---- ---- --------

97 /

98

99 COMPDAT

100 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

101 -- well i- j- k- k- mode satnum explicit well

102 -- name ind ind min max tran diameter

103 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

104 PROD2 1* 1* 3 14 OPEN 1* 1* 0.2 /

105 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

106 /

107

108 CARFIN

109 LGR3 38 40 30 32 1 8 9 9 16 / Ñêâàæèíà PROD3.

110 WELSPECS

111 -- -------- -- ---- ---- --------

112 -- well i- j- datum

113 -- name ind ind depth

114 -- -------- -- ---- ---- --------

115 PROD3 1* 5 5 /

116 -- -------- -- ---- ---- --------

117 /

118 COMPDAT

119 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

120 -- well i- j- k- k- mode satnum explicit well
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121 -- name ind ind min max tran diameter

122 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

123 PROD3 1* 1* 3 10 OPEN 1* 1* 0.2 /

124 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

125 /

126

127 CARFIN

128 LGR4 53 55 12 14 1 8 9 9 16 / Ñêâàæèíà PROD4.

129 WELSPECS

130 -- -------- -- ---- ---- --------

131 -- well i- j- datum

132 -- name ind ind depth

133 -- -------- -- ---- ---- --------

134 PROD4 1* 5 5 /

135 -- -------- -- ---- ---- --------

136 /

137 COMPDAT

138 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

139 -- well i- j- k- k- mode satnum explicit well

140 -- name ind ind min max tran diameter

141 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

142 PROD4 1* 1* 3 10 OPEN 1* 1* 0.2 /

143 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

144 /

145 ENDFIN

146

147 DZWELL Â ParaView ñêâàæèíû âèäíû íà 50 ìåòðîâ

148 50 25 / âûøå è 25 ìåòðîâ íèæå ïëàñòà.

149

150 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

151

152 RPTGRID Ìû ñîõðàíÿåì â ôàéë SCENARIO-B3.GRID.SUM

153 NTG PORO PERMX PERMY PERMZ / (.vtu) ïîðèñòîñòü (PORO) è

154 ïðîíèöàåìîñòè (PERMX, PERMY è PERMZ).

155

156 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

157

158 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

159 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

160 /

161

162 ROCKECL

163 -- îïîðíîå ñæèìàåìîñòü

164 -- äàâëåíèå Ñæèìàåìîñòü ïîðîäû 6e-5 1/áàð ïðè

165 230 6e-5 / äàâëåíèè 230 áàð.

166

167 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

168
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169 Òåïëîôèçè÷åñêèå ñâîéñòâà ôëþèäîâ çàäàþòñÿ â ñêîáêàõ EOS-ENDEOS

170 EOS <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

171 /

172

173 DENSITY

174 -- íåôòü âîäà ãàç Çàäàåì ïëîòíîñòü âîäû (1100 êã/ì3) è

175 850 1100 / íåôòè (850 êã/ì3) ïðè ïîâåðõíîñòíûõ

176 óñëîâèÿõ.

177

178 PVTW

179 -- îïîðíîå îáú¼ìíûé

180 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

181 230 1.02 0.00003 0.45 0 / âîäû.

182

183 PVCDO

184 -- îïîðíîå îáú¼ìíûé

185 -- äàâëåíèå ôàêòîð ñæèìàåìîñòü âÿçêîñòü (dmu/dP)/mu Çàäàåì ñâîéñòâà

186 230 1.200 0.00012 0.6 0.003 / íåôòè.

187

188 ENDEOS >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

189

190 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

191 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

192 /

193

194 SATTAB Âìåñòî SATTAB ìîæíî íàïèñàòü

195 -- swat krw krow pcow êëþ÷åâîå ñëîâî SWOF.

196 0.200000 0.000000 0.875000 15.00000 /

197 0.300000 0.005524 0.629738 4.510467 / Çàäàåì ôàçîâóþ ïðîíèöàåìîñòü

198 0.400000 0.031250 0.409985 1.569810 / âîäû krw, ôàçîâóþ ïðîíèöàåìîñòü

199 0.500000 0.086115 0.233236 0.825122 / íåôòè (krow) è êàïèëëÿðíîå

200 0.600000 0.176777 0.108236 0.503368 / äàâëåíèå (pcow) â çàâèñèìîñòè

201 0.700000 0.308816 0.034985 0.324314 / îò íàñûùåííîñòè âîäû (swat).

202 0.800000 0.487139 0.004738 0.206271 /

203 0.900000 0.716177 0.000000 0.114775 /

204 0.950000 0.850997 0.000000 0.070306 /

205 0.975000 0.923696 0.000000 0.044796 /

206 1.000000 1.000000 0.000000 0.000000 /

207 /

208

209 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

210

211 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

212

213 Êàïèëëÿðíî-ãðàâèòàöèîííîå ðàâíîâåñèå çàäà¼òñÿ â ñêîáêàõ

214 EQL-ENDEQL.

215 EQL <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

216 /
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217

218 EQUIL

219 -- datum pdatum woc Çàäà¼ì ãëóáèíó (datum), íà êîòîðîé

220 2310 230 2310 / çàìåðåíî äàâëåíèå (pdatum) è ãëóáèíó

221 âîäî-íåôòÿíîãî êîíòàêòà.

222

223 ENDEQL >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

224

225 RPTSUM Çàäà¼ò ïàðàìåòðû, ñîõðàíÿåìûå â êîíöå

226 DEPTH PRES SWAT SOIL / êàæäîãî îò÷¼òíîãî ïåðèîäà (â ôàéëàõ

227 SCENARIO-B6.####.SUM (.vtu)).

228

229 RPTWELL Ñîõðàíÿåì äàííûå ñâîéñòâà â

230 WBHP WOPR WOPT WWPR WWPT WWCT / SCENARIO-B6.####.SUM (.vtu)).

231

232 RPTFIELD Ñîõðàíÿåì äàííûå ñâîéñòâà â

233 FOIP FOPR FOPT FWPR FWPT FWCT / SCENARIO-B6.####.SUM (.vtu)).

234

235 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

236

237 TIME Ìîäåëèðóåì ôèëüòðàöèþ äî ìîìåíòà âðåìåíè

238 100 200 / 200 äíåé.

239

240 VARS Ìàêñèìàëüíîå èçìåíåíèå äàâëåíèÿ â ÿ÷åéêå

241 PRES DMAX 30 / 30 áàð.

242 /

243

244 TUNING Ñëåäóþùèé øàã ïî âðåìåíè íå ïðåâûøàåò

245 0.1 1* / 0.1 äíåé.

246

247 WELLPROD

248 -- name mode target rate bhp

249 'PROD*' OPEN ORAT 500 1* 120 / Äåáèò âñåõ ñêâàæèí 500 ì3 íåôòè ñ

250 / îãðàíè÷åíèåì íà çàáîéíîå äàâëåíèå

251 120 áàð.

252

253 TSTEP Ïðîäîëæàåì ðàñ÷¼ò íà ïåðèîä 720 äíåé

254 24*30 / ñîõðàíÿÿ ðåçóëüòàòû êàæäûå 30 äíåé.

255

256 POST ####################### Íà÷àëî ñåêöèè POST ############################

257

258 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

259 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

260 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

261 .pvd.

262

263 RPTPOST

264 TIME WBHP WOPR WOPT WWPR WWPT WWCT / Ñîõðàíÿåì ïàðàìåòðû äëÿ êàæäîé ñêâàæèíû.
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265 POSTWELL

266 'PROD*' /

267 /

268

269 RPTPOST

270 NOTHING TIME FOIP FOPR

271 FOPT FWPR FWPT FWCT / Ñîõðàíÿåì ïàðàìåòðû äëÿ âñåé çàäà÷è.

272 POSTFLD

273 /

274

275 END #######################################################################

4.5. Ñåòêè â ôîðìàòå óãëîâîé òî÷êè
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SIMULATIONS/SCENARIO-B15/0/SCENARIO-B15.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 Ïî óìîë÷àíèþ èñïîëüçóåòñÿ ñèñòåìà

4 åäèíèö èçìåðåíèÿ DEFUNITS.

5

6 HCROCK Âêëþ÷àåì òåïëîïðîâîäíîñòü.

7

8 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

9

10 Ñåòêà çàäà¼òñÿ â ñêîáêàõ MAKE-ENDMAKE

11 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

12 -- äåêàðòîâàÿ Âûáèðàåì Äåêàðòîâóþ ñåòêó è çàäà¼ì

13 -- ñåòêà nx ny nz ÷èñëî ÿ÷ååê âäîëü êàæäîé èç îñåé.

14 CART 20 20 5 /

15

16 XYZBOUND

17 -- xmin-xmax ymin-ymax zmin-zmax

18 0 500 0 500 1000 1050 / Ðàçìåð ðàñ÷¼òíîé îáëàñòè.

19

20 --INCLUDE Ýòîò êîìììåíòàðèé ìîæåò èñïîëüçîâàòüñÿ

21 'TASK4.INC' / äëÿ âêëþ÷åíèÿ â ðàñ÷¼ò îòâåòà.

22

23 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

24
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25 EQUALS Çàäà¼ì ïîðèñòîñòü (0.25), ïðîíèöàåìîñòü

26 PORO 0.25 / (100 ìÄ) è êîýôôèöèåíò òåïëîïðîâîäíîñòè

27 PERMX 100 / 2 Âò/ì/Ê.

28 HCONDCFX 2. /

29 /

30

31 COPY

32 PERMX PERMY / Êîïèðóåì ñâîéñòâà â íàïðàâëåíèèè îñè X

33 PERMX PERMZ / â ñâîéñòâà â íàïðàâëåíèè îñåé Y è Z.

34 HCONDCFX HCONDCFY /

35 HCONDCFX HCONDCFZ /

36 /

37

38 MULTIPLY

39 PERMZ 0.1 / Óìíîæàåì PERMZ íà 0.1.

40 /

41

42 RPTGRID Îïðåäåëÿåì âûõîäíûå äàííûå èç ñåêöèè

43 PORO PERMX PERMZ / GRID.

44

45 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

46

47 LOADEOS Çàãðóæàåì ñâîñòâà ñìåñè CO2-H2O.

48 '../../INCLUDE/CO2H2O_V3.0.EOS' /

49

50 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

51 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

52 /

53

54 ROCKDH Çàäà¼ì, ÷òî

55 2900 1.0 / ïëîòíîñòü ïîðîäû 2900 êã/ì3,

56 òåïëî¼ìêîñòü 1 êÄæ/êã/Ê.

57

58 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

59

60

61 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

62 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

63 /

64

65 SATTAB

66 0.0 0.0 1.0 /

67 0.1 0.001 0.81 /

68 0.2 0.008 0.64 /

69 0.4 0.064 0.36 /

70 0.6 0.216 0.16 /

71 0.8 0.512 0.04 /

72 0.9 0.729 0.01 /
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73 1.0 1.0 0.0 /

74 /

75

76 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

77

78 PHASES

79 -- name pres entht compt1 compt2

80 -- [MPa] [kJ/mol] CO2 H2O

81 LH2O 1.0 5.0 0.0 1.0 / - æèäêàÿ âîäà

82 SCO2 10.0 10.0 1.0 0.0 / - ôàçà CO2

83 /

84

85 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

86

87 OPERAREG

88 PRES DEPTH SATNUM 1 MULTA 0.2 0.0099 / PRES=0.2+0.0099*DEPTH

89 / Çàäà¼ì íà÷àëüíîå ðàñïðåäåëåíèå

90 äàâëåíèÿ.

91

92 EQUALREG

93 TEMPC 25 ROCKNUM 1 / Íà÷àëüíàÿ òåìïåðàòóðà 25 Ñ.

94 COMP1T 0. / ×èñòàÿ âîäà.

95 /

96

97 RPTSUM

98 PRES TEMPC PHST SAT#SCO2 SAT#LH2O / Çàäà¼ì ñâîéñòâà, ñîõðàíÿåìûå â êàæäûé

99 îò÷¼òíûé ìîìåíò âðåìåíè.

100

101 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################

102

103 TSTEP Ñîõðàíÿåì ðàñïðåäåëåíèÿ êàæäûé 100 äíåé.

104 10*100 /

105

106 POST ####################### Íà÷àëî ñåêöèè POST ############################

107

108 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

109 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

110 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

111 .pvd.

112

113 END #######################################################################
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SIMULATIONS/SCENARIO-B15/EXERCISE/SCENARIO-B15.RUN
1 RUNSPEC ####################### Íà÷àëî ñåêöèè RUNSPEC ########################

2

3 Ïî óìîë÷àíèþ èñïîëüçóåòñÿ ñèñòåìà

4 åäèíèö èçìåðåíèÿ DEFUNITS.

5

6 HCROCK Âêëþ÷àåì òåïëîïðîâîäíîñòü.

7

8 GRID ####################### Íà÷àëî ñåêöèè GRID ###########################

9

10 Ñåòêà çàäà¼òñÿ â ñêîáêàõ MAKE-ENDMAKE

11 MAKE <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

12 -- äåêàðòîâàÿ Âûáèðàåì Äåêàðòîâóþ ñåòêó è çàäà¼ì

13 -- ñåòêà nx ny nz ÷èñëî ÿ÷ååê âäîëü êàæäîé èç îñåé.

14 CART 20 20 5 /

15

16 XYZBOUND

17 -- xmin-xmax ymin-ymax zmin-zmax

18 0 500 0 500 1000 1050 / Ðàçìåð ðàñ÷¼òíîé îáëàñòè.

19

20

21 ADDZCORN

22 -2.0 6 20 2* 1 3 'I-' 'I+'/ Ñòðîèì ñåòêó.

23 -4.0 7 30 2* 1 3 'I-' 'I+'/

24 -6.0 8 20 2* 1 3 'I-' 'I+'/

25 -8.0 9 20 2* 1 3 'I-' 'I+'/

26 -8.0 10 20 2* 1 3 'I-' 'I+'/

27 -6.0 11 20 2* 1 3 'I-' 'I+'/

28 -4.0 12 20 2* 1 3 'I-' 'I+'/

29 -2.0 13 20 2* 1 3 'I-' 'I+'/

30 55.0 1 20 11 20 1 5 /

31 /

32

33 --INCLUDE Äîáàâëÿåì äàííûå äëÿ ðàçëîìîâ.

34 'FAULTS.INC' /

35

36 WELSPECS

37 -- -------- -- ---- ---- -------- -- ---- -- -------- Çàäà¼ì ñêâàæèíû.

38 -- well i- j- datum cros fluxnum

39 -- name ind ind depth flow

40 -- -------- -- ---- ---- -------- -- ---- -- --------

41 PRODUCER 1* 18 2 1000 4* 1* 6* 1* /

42 INJECTOR 1* 11 18 1000 4* 1* 6* 1* /

43 -- -------- -- ---- ---- -------- -- ---- -- --------

44 /

45

46 COMPDAT Ñêâàæèíû ïåðôîðèðîâàíû â êàæäîì ïëàñòå (1 - 5).

47 -- -------- ---- ---- ---- ---- ---- -------- -------- --------
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48 -- well i- j- k- k- mode satnum explicit well

49 -- name ind ind min max tran diameter

50 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

51 PRODUCER 1* 1* 1 5 OPEN 1* 1* 0.16 /

52 INJECTOR 1* 1* 1 5 OPEN 1* 1* 0.16 /

53 -- -------- ---- ---- ---- ---- ---- -------- -------- --------

54 /

55

56 DZWELL Äëÿ âèçóàëèçàöèè ñêâàæèí.

57 100 25 /

58

59 ENDMAKE >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

60

61 EQUALS Çàäà¼ì ïîðèñòîñòü (0.25), ïðîíèöàåìîñòü

62 PORO 0.25 / (100 ìÄ) è êîýôôèöèåíò òåïëîïðîâîäíîñòè

63 PERMX 100 / 2 Âò/ì/Ê.

64 HCONDCFX 2. /

65 /

66

67 COPY

68 PERMX PERMY / Êîïèðóåì ñâîéñòâà â íàïðàâëåíèèè îñè X

69 PERMX PERMZ / â ñâîéñòâà â íàïðàâëåíèè îñåé Y è Z.

70 HCONDCFX HCONDCFY /

71 HCONDCFX HCONDCFZ /

72 /

73

74 MULTIPLY

75 PERMZ 0.1 / Óìíîæàåì PERMZ íà 0.1.

76 /

77

78 RPTGRID Îïðåäåëÿåì âûõîäíûå äàííûå èç ñåêöèè

79 PORO PERMX PERMZ / GRID.

80

81 PROPS ####################### Íà÷àëî ñåêöèè PROPS ##########################

82

83 LOADEOS Çàãðóæàåì ñâîñòâà ñìåñè CO2-H2O.

84 '../../INCLUDE/CO2H2O_V3.0.EOS' /

85

86 Ñâîéñòâà ïîðîäû çàäàþòñÿ â ñêîáêàõ ROCK-ENDROCK

87 ROCK <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

88 /

89

90 ROCKDH Çàäà¼ì, ÷òî

91 2900 1.0 / ïëîòíîñòü ïîðîäû 2900 êã/ì3,

92 òåïëî¼ìêîñòü 1 êÄæ/êã/Ê.

93

94 ENDROCK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

95
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96

97 Ôóíêöèè îò íàñûùåííîñòåé çàäàþòñÿ â ñêîáêàõ SAT-ENDSAT

98 SAT <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

99 /

100

101 SATTAB

102 0.0 0.0 1.0 /

103 0.1 0.001 0.81 /

104 0.2 0.008 0.64 /

105 0.4 0.064 0.36 /

106 0.6 0.216 0.16 /

107 0.8 0.512 0.04 /

108 0.9 0.729 0.01 /

109 1.0 1.0 0.0 /

110 /

111

112 ENDSAT >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

113

114 PHASES

115 -- name pres entht compt1 compt2

116 -- [MPa] [kJ/mol] CO2 H2O

117 LH2O 1.0 5.0 0.0 1.0 / - æèäêàÿ âîäà

118 SCO2 10.0 10.0 1.0 0.0 / - ôàçà CO2

119 /

120

121 INIT ####################### Íà÷àëî ñåêöèè INIT ###########################

122

123 OPERAREG

124 PRES DEPTH SATNUM 1 MULTA 0.2 0.0099 / PRES=0.2+0.0099*DEPTH

125 / Çàäà¼ì íà÷àëüíîå ðàñïðåäåëåíèå

126 äàâëåíèÿ.

127

128 EQUALREG

129 TEMPC 25 ROCKNUM 1 / Íà÷àëüíàÿ òåìïåðàòóðà 25 Ñ.

130 COMP1T 0. / ×èñòàÿ âîäà.

131 /

132

133 EQUALNAM Çàäà¼ì ïàðàìåðû íàãíåòàåìîãî CO2. Ïðè

134 PRES 0.1 INJECTOR / P=0.1 ÌÏà, òåìïåðàòóðà ðàâíà 20 Ñ.

135 TEMPC 20. /

136 COMP1T 1.0 /

137 /

138

139 RPTSUM

140 PRES TEMPC PHST SAT#SCO2 SAT#LH2O / Çàäà¼ì ñâîéñòâà, ñîõðàíÿåìûå â êàæäûé

141 îò÷¼òíûé ìîìåíò âðåìåíè.

142

143 SCHEDULE ####################### Íà÷àëî ñåêöèè SCHEDULE #######################
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144

145 WELLPROD Äåáèò PRODUCERà - 100 òîí/äåíü

146 PRODUCER OPEN MASS 1* 100. 8.5 / Ìèíèìàëüíîå çàáîéíîå äàâëåíèå 8.5 ÌÏà.

147 /

148

149 WELLINJE INJECTOR íàãíåòàåò 75 òîí/äåíü.

150 INJECTOR OPEN MASS 1* 75. 12.0 / Ìàêñèìàëüíîå çàáîéíîå äàâëåíèå 12 ÌÏà.

151 /

152

153 TSTEP Ðàññ÷èòûâàåì 4000 äíåé, ñîõðàíÿÿ êàæäûå

154 40*100 / 100 äíåé.

155

156

157 POST ####################### Íà÷àëî ñåêöèè POST ############################

158

159 CONVERT Êîíâåðòèðóåì ðåçóëüòàòû ðàñ÷¼òà â ôàéëû,

160 ñîâìåñòèìûå ñ ïàêåòîì âèçóàëèçàöèè

161 ParaView. Ò.å. ñîõðàíÿåì ôàéëû .vtu è

162 .pvd.

163

164 END #######################################################################

4.6. Ðàçëîìû
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Ëèòåðàòóðà

1. MUFITS reservoir simulator website. http://www.mufits.imec.msu.ru.

2. ParaView website. http://www.paraview.org.
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