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*Coal-tar enamel

" Three Layer Polyethylene and Polypropylene (PE/PP) Coatings
* Fusion-bonded epoxy coating (FBE)

* Plastic Tape Coating System

' Polyurethane Solvent free Coating Systems

" Petrolatum or Wax Coating System

" Concrete

" Coating of Subsea Pipelines
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Designation Standard or Specification
Pipe

APl 5L Line Pipe [Moz= [1]]

ASTM ASZ Pipe, Steel, Black & Hot-Dipged, Zinc-Couted Welled & Seamless

ASTHM AlD6 Seamlbess Carbon Steel Pipe for High-Temperature Sarvice

ASTM A134  Pipe, Stecl, Electric-Fusion [Arc]-Welded [Sizes NP5 16 and Ower)

ASTM A135 Electic-Resistance-Welded Steel Pips

ASTM ATEY  Electric-Fusion [Arc|-Welded Steel Pipe [NPS 4 and Uver)

ASTM AT12 feamlbess and Heavily Cold 'Worked Welded Austenitic Stuinless Steel Pipe

AR AHEE reamless ann Walded stzel Fpe rar Law " emperatuns Seneee

AETE A358  Elactnn Fusian W elded Acszamiban Carnminm Midee” Strnless Stecl Fipe for Higk Termperatum Senoce s nd Coneral Appheztinne
AT AN Metal-Arc-Ye derd Steel Pipe for Use With 11 ph-Pressure Transmissian Systems

ASTE A409 welded Large Dianweten Austenitic Sreel B e o Tarrosive or Hi&'-h-ln miperatiee R
ASTE AS2d Scamless Carchon Steel Pine “or Atminspher e ard Lover Temperazires

AT ASE0 Gereral Bzguirements for Specialived Cathon amd Allay Stee Pipe

ASTH Aa71 Electiic=Fusion-Yeelded Skeel Fipe Frsr .I'J1u'|.;s_:|h¢ i and Loweer Temiperatuies

ASTH Aa72 Elactne-Fusinn-Welded Sterl Fipe for Higk-Pressors Service at Mocerate Temperarires
SETE 4790 Scamless and Walded Ferrine/Austorias Stainless Steal Pipe

AET ADZ0 Pecritic/AusteriZe {Duplex] Stainless Stee Pipe Eletric Fusion Welzed Wicn Additiar af Uiller Metl

(ASME B31.4 » V-FYY,) D)Lows Jg») :‘,o uLyogw 9 lbb)b.;b'uw' -y)-¥ Jg»

(ASME B31.4) 545 (0 o3lizasl o calises glgil 51 o7 J315 Jlaw g9 4 do 95 b 63V dlg) o i yeni (6l
TonS Y ()

© ui5yle 3V (Y

= =

(
Y il 55 05 3Ygs
W Slgy K55 s 2Yes

MU ezl (o

14 Carbon steel

15 Martensitic steel

16 Austenitic stainless steel
17 Duplex stainless steel

18 Nickel alloys
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YEY ) 3w W5 ,| — oo —mlaw (630 pdlio 1) ¢-0 Jous

V(mcm) | A(km”2) | h(masl) | V(mcm) | A((km"2) | h (masl)
412 291 4.50 0 0 1.90
486 301 4.75 0 10 2.00
562 310 5.00 6 38 2.25
642 335 5.25 19 65 2.50
727 344 5.50 40 108 2.75
816 363 5.75 71 144 3.00
909 381 6.00 110 166 3.25
1004 381 6.25 156 199 3.50
1099 382 6.50 210 233 3.75
1195 382 6.75 272 267 4.00
1291 383 7.00 340 277 4.25

VG Y 535w W5l — oo —mlans (gdae pdlio ) Y-0 Jgun
V(mcm) | A(km”2) | h(masl) | V(mcm) | A((km"2) | h (masl)
56 81 2.50 0 0 1.25
80 111 2.75 2 16 1.50
109 122 3.00 5 26 1.60
141 130 3.25 9 41 1.75
173 132 3.50 21 58 2.00
- - - 37 71 2.25
VG ¥ 35w W5l — oo —mlans (g30e pdlio HIY-0 Jgun
V(mcm) | A(km”2) | h(masl) | V(mcm) | A((km"2) | h (masl)
72 150 2.50 0 0 1.50
113 177 2.75 3 23 1.70
163 227 3.00 4 28 1.75
225 271 3.25 16 75 2.00
294 281 3.50 39 112 2.25
VG O 35w gW5 ) — oo —mlaws (6308 3o I V-0 Jous
V (mcm) | A(km”2) | h(masl) | V(mcm) | A(km"2) | h (masl)
54 152 2.75 0 0 2.00
93 162 3.00 4 31 2.25
134 167 3.25 7 47 2.30
177 180 3.50 21 112 2.50
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V(mcm) | A(km”2) | h(masl) | V(mcm) | A((km"2) | h (masl)

342 316 4.20 1 4 3.00

406 332 4.40 48 106 3.20

473 347 4.60 96 177 3.40

543 360 4.80 163 237 3.62

611 373 5.00 214 274 3.80

- - - 281 298 4.00
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V(mcm) | A(km”2) | h(masl) | V(mcm) | A((km"2) | h (masl)
240 140 4.20 87 92 3.00
270 142 4.40 109 107 3.20
300 143 4.60 131 118 3.40
330 145 4.80 157 127 3.60
354 146 5.00 182 134 3.80

- - - 210 137 4.00
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V(mcm) | A(km”2) | h(masl) | V(mcm) | A(km"2) | h (masl)
406 290 4.20 94 105 3.00
462 300 4.40 142 156 3.20
522 305 4.60 188 201 3.40
584 307 4.80 236 235 3.60
647 308 5.00 289 260 3.80

- - - 348 278 4.00
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V(mcm) | A(km”2) | h(masl) | V(mcm) | A(km"2) | h (masl)
229 174 4.20 1 1 3.00
267 179 4.40 50 52 3.20
301 181 4.60 90 92 3.40
338 182 4.80 130 123 3.62
370 183 5.00 160 144 3.80

- - - 191 162 4.00
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hmax (masl) | hmin (masl) | V max(mcm) Amax Reser. N.
(km”2)
4.80 0.40 543 373 1&2
4.60 0.21 300 149 3
4.60 0.21 522 306 4
4.80 1.00 338 185 5
- - 1703 1013 sum
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Q (cms) h (masl) Q (cms) h (masl) Q (cms) h (masl)
107.5 4.4 76.0 3.2 0.0 2.0
109.7 4.5 79.1 33 21.9 2.1
111.9 4.6 82.1 3.4 31.0 2.2
114.1 4.7 85.0 3.5 38.0 23
116.1 4.8 87.8 3.6 43.9 24
118.2 4.9 90.5 3.7 49.1 2.5
120.2 5.0 93.1 3.8 53.8 2.6
122.2 5.1 95.7 3.9 58.1 2.7
124.2 5.2 98.2 4.0 62.1 2.8
126.1 53 100.6 4.1 65.8 29
128.0 5.4 103.0 4.2 69.4 3.0
129.9 5.5 105.3 4.3 72.8 3.1

Og¥ ¥ bl o) (3l 5l 3 YO ju e Jil — 23 (5338 120 :YV-0 Jous

Q (cms) h (masl) Q (cms) h (masl) Q (cms) h (masl)
353 5.1 142 4.6 0.0 4.0
402 52 179 4.7 9.7 4.1
454 5.3 219 4.8 27.4 4.2
507 5.4 261 4.9 50.3 4.3
562 5.5 306 5.0 77.4 4.4

- - - - 108 4.5
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Q (cms) h (masl) Q (cms) h (masl) Q (cms) h (masl)
7.4 4.6 5.4 3.6 0.0 2.5
7.6 4.7 5.6 3.7 1.6 2.6
7.8 4.8 5.8 3.8 23 2.7
7.9 4.9 6.1 3.9 2.8 2.8
8.1 5.0 6.3 4.0 32 29
8.3 5.1 6.5 4.1 3.6 3.0
8.4 52 6.7 4.2 4.0 3.1
8.6 5.3 6.9 4.3 43 3.2
8.7 5.4 7.1 4.4 4.6 3.3
8.9 5.5 7.3 4.5 4.9 3.4

- - - - 5.1 3.5
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Q (cms) h (masl) Q (cms) h (masl) Q (cms) h (masl)
894 5.1 360 4.6 0.0 4.0
1019 52 454 4.7 24.5 4.1
1149 5.3 555 4.8 69.3 4.2
1284 54 662 4.9 127 4.3
1424 5.5 775 5.0 196 4.4

- - - - 274 4.5
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Q (cms) h (masl) Q (cms) h (masl) Q (cms) h (masl)
399 3.8 141 34 0.0 3.0
557 4.0 197 3.5 17.6 3.1
769 4.2 259 3.6 49.8 3.2

- - - - 91.6 33
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33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
dg) bslad 9 O 093, 059>

YU 4 39,9 LI F9 0 (o 3lie IY-F Joun

Q6(t) | Q5() | Q4t) | Q3(t) | Q2(t) | Qi(t) | time(day)
7.6 3.8 7.6 7.6 18.9 | 945 1
8.2 4.1 8.2 8.2 205 | 102.3 2
9.4 4.7 9.4 9.4 236 | 118.0 3
9.7 4.9 9.7 9.7 244 | 121.8 4
10.1 5.1 10.1 10.1 253 | 1265 5
10.4 5.2 104 | 104 | 261 | 1303 6
10.8 5.4 10.8 | 108 | 271 | 1355 7
11.1 5.5 11.1 11.1 277 | 1385 8
10.6 5.3 106 | 106 | 265 | 1323 9
10.1 5.0 10.1 10.1 252 | 125.8 10
10.4 5.2 104 | 104 | 260 | 130.0 11
10.5 5.2 105 | 105 | 262 | 131.0 12
9.9 5.0 9.9 9.9 248 | 124.0 13
10.4 5.2 104 | 104 | 261 | 1303 14
10.8 5.4 10.8 | 108 | 271 | 1353 15
11.7 5.9 117 | 117 | 293 | 1465 16
12.0 6.0 120 | 120 | 300 | 150.0 17
12.3 6.2 123 | 123 | 308 | 154.0 18
12.8 6.4 128 | 128 | 321 | 1605 19
13.4 6.7 134 | 134 | 336 | 168.0 20
13.6 6.8 136 | 136 | 340 | 1698 21
13.6 6.8 136 | 136 | 340 | 1698 22
15.4 7.7 154 | 154 | 386 | 193.0 23
202 | 10.1 202 | 202 | 504 | 2520 24
242 | 121 242 | 242 | 605 | 3023 25
266 | 133 | 266 | 266 | 66.6 | 333.0 26
272 | 136 | 272 | 272 | 681 | 3403 27

VY



33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
) Lk 5 Mo o5, 559

YU 4 65959 LI 59,0 (gdas 1dle VY5 Jous asld]

Q12(t) | Q11(t) | Q10() | Q9t) | Q8(t) | Q7(t) | time(day)
378 | 605 3.8 7.6 7.6 7.6 1
409 | 654 4.1 8.2 8.2 8.2 2
472 | 755 4.7 9.4 9.4 9.4 3
487 | 779 4.9 9.7 9.7 9.7 4
506 | 81.0 5.1 10.1 10.1 10.1 5
52.1 83.4 5.2 104 | 104 | 104 6
542 | 867 5.4 108 | 108 | 108 7
554 | 88.6 5.5 11.1 11.1 11.1 8
520 | 846 5.3 106 | 106 | 106 9
50.3 | 805 5.0 10.1 10.1 10.1 10
520 | 832 5.2 104 | 104 | 104 11
524 | 838 5.2 105 | 105 | 105 12
496 | 794 5.0 9.9 9.9 9.9 13
52.1 83.4 5.2 104 | 104 | 104 14
54.1 86.6 5.4 108 | 108 | 10.8 15
586 | 93.8 5.9 17 | 117 | 117 16
60.0 | 96.0 6.0 120 | 120 | 120 17
616 | 986 6.2 123 | 123 | 123 18
642 | 1027 | 6.4 128 | 128 | 1238 19
672 | 1075 | 6.7 134 | 134 | 134 20
679 | 1086 | 6.8 136 | 136 | 136 21
679 | 1086 | 6.8 136 | 136 | 136 22
772 | 1235 | 7.7 154 | 154 | 154 23
100.8 | 1613 | 10.1 202 | 202 | 202 24
120.9 | 1934 | 121 242 | 242 | 242 25
1332 | 2131 | 133 | 266 | 266 | 266 26
1361 | 2178 | 136 | 272 | 272 | 272 27
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33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
) Lk 5 Mo o5, 559

YU 4 65959 LI 59,0 (gdas 1dle VY5 Jous asld]

Q19(t) | Q18(t) | Q17(t) | Q16(t) | Q15() | Q14(H) | Q13() | ooy
100 | 90 | 113 | 113 | 76 7.6 75.6 1
100 | 9.0 | 123 | 123 | 8.2 8.2 81.8 2
100 | 90 | 142 | 142 | 94 9.4 94.4 3
100 | 9.0 | 146 | 146 | 97 9.7 97.4 4
100 | 90 | 152 | 152 | 101 | 101 | 1012 5
100 | 90 | 156 | 156 | 104 | 104 | 104.2 6
100 | 90 | 163 | 163 | 108 | 108 | 1084 7
100 | 90 | 166 | 166 | 111 | 111 | 1108 8
100 | 90 | 159 | 159 | 106 | 106 | 1058 9
100 | 90 | 151 | 151 | 101 | 101 | 1006 10
100 | 90 | 156 | 156 | 104 | 104 | 104.0 11
100 | 90 | 157 | 157 | 105 | 105 | 104.8 12
100 | 9.0 | 149 | 149 | 99 9.9 99.2 13
100 | 90 | 156 | 156 | 104 | 104 | 104.2 14
100 | 90 | 162 | 162 | 108 | 108 | 1082 15
100 | 90 | 176 | 176 | 117 | 117 | 1172 16
100 | 90 | 180 | 180 | 120 | 120 | 1200 17
100 | 9.0 | 185 | 185 | 123 | 123 | 1232 18
100 | 9.0 | 193 | 193 | 128 | 128 | 1284 19
100 | 9.0 | 202 | 202 | 134 | 134 | 1344 20
100 | 9.0 | 204 | 204 | 136 | 136 | 1358 21
100 | 9.0 | 204 | 204 | 136 | 136 | 1358 22
100 | 9.0 | 232 | 232 | 154 | 154 | 1544 23
100 | 9.0 | 302 | 302 | 202 | 202 | 2016 24
100 | 9.0 | 363 | 363 | 242 | 242 | 2418 25
100 | 9.0 | 400 | 400 | 266 | 266 | 2664 26
100 | 9.0 | 408 | 408 | 272 | 272 | 2722 27

VY



33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
) Lk 5 Mo o5, 559

YU 4 65959 LA Fg 0 (gdas 1dle VY5 Jous asld]

QB(t) | Q5(t) | Q4(t) | Q3t) | Q2(t) | Q1) t(day)
269 | 135 | 269 | 269 | 674 | 3368 28
256 | 128 | 256 | 256 | 639 | 3195 29
23.1 1.6 | 23.1 23.1 57.8 | 288.8 30
212 | 106 | 212 | 212 | 531 | 2653 31
19.7 9.9 19.7 | 197 | 493 | 2463 32
19.0 9.5 19.0 | 190 | 475 | 2373 33
19.0 9.5 19.0 | 190 | 475 | 2373 34
19.2 9.6 192 | 192 | 481 | 2403 35
19.4 9.7 194 | 194 | 485 | 2423 36
19.5 9.7 195 | 195 | 487 | 2435 37
19.4 9.7 194 | 194 | 484 | 2420 38
19.0 9.5 19.0 | 190 | 475 | 2373 39
18.5 9.3 185 | 185 | 464 | 2318 40
18.0 9.0 180 | 180 | 451 | 2255 41
17.8 8.9 178 | 178 | 446 | 2228 42
17.7 8.8 177 | 177 | 442 | 2208 43
17.6 8.8 176 | 176 | 440 | 2200 44
17.7 8.8 177 | 177 | 442 | 2208 45
17.7 8.9 177 | 177 | 443 | 2213 46
17.6 8.8 176 | 176 | 440 | 2198 47
17.4 8.7 174 | 174 | 435 | 2173 48
17.3 8.6 173 | 173 | 432 | 2158 49
17.1 8.6 17.1 17.1 428 | 214.0 50
17.0 8.5 17.0 | 170 | 424 | 2120 51
16.6 8.3 16.6 | 16.6 | 415 | 2075 52
16.0 8.0 16.0 | 160 | 401 | 2003 53
15.4 7.7 154 | 154 | 386 | 193.0 54

\¥



33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
dg) bslad 9 O 093, 059>

YU 4 65959 LI 59,0 (gdas 1dle VY5 Jous asld]

Q12(t) | Q11¢t) | Q10¢t) | Qo) | Q8(t) | Q7(t) | t(day)
1347 | 2155 | 135 | 269 | 269 | 269 28
1278 | 2045 | 128 | 256 | 256 | 256 29
1155 | 1848 | 116 | 23.1 23.1 23.1 30
1061 | 169.8 | 106 | 212 | 212 | 212 31
985 | 1576 | 9.9 197 | 197 | 197 32
949 | 1518 | 95 190 | 19.0 | 19.0 33
949 | 1518 | 95 190 | 190 | 190 34
96.1 | 1538 | 9.6 192 | 192 | 192 35
96.9 | 1550 | 97 194 | 194 | 194 36
974 | 1558 | 97 195 | 195 | 195 37
96.8 | 1549 | 97 194 | 194 | 194 38
949 | 1518 | 95 190 | 19.0 | 19.0 39
927 | 1483 | 93 185 | 185 | 185 40
902 | 1443 | 9.0 180 | 180 | 180 41
89.1 | 1426 | 89 178 | 178 | 1738 42
883 | 1413 | 88 177 | 177 | 177 43
880 | 1408 | 8.8 176 | 176 | 176 44
883 | 1413 | 8.8 177 | 177 | 177 45
885 | 1416 | 8.9 177 | 177 | 177 46
879 | 1406 | 8.8 176 | 176 | 176 47
86.9 | 1390 | 87 174 | 174 | 174 48
86.3 | 138.1 8.6 173 | 173 | 173 49
856 | 1370 | 8.6 17.1 17.1 17.1 50
848 | 1357 | 85 170 | 170 | 170 51
83.0 | 1328 | 83 166 | 166 | 166 52
80.1 | 1282 | 8.0 16.0 | 16.0 | 16.0 53
772 | 1235 | 77 154 | 154 | 154 54

AP



33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
) Lk 5 Mo o5, 559

YU 4 65959 LI 59,0 (gdas 1dle VY5 Jous asld]

Q19(t) | Q18(t) | Q17(t) | Q16(1) | Q15(t) | Q14(t) | Q13(t) | t(day)
100 | 9.0 | 404 | 404 | 269 | 269 | 2694 28
100 | 9.0 | 383 | 383 | 256 | 256 | 255.6 29
100 | 9.0 | 347 | 347 | 231 | 231 | 231.0 30
100 | 90 | 318 | 318 | 212 | 212 | 2122 31
100 | 90 | 296 | 296 | 197 | 19.7 | 197.0 32
100 | 90 | 285 | 285 | 190 | 19.0 | 189.8 33
100 | 9.0 | 285 | 285 | 190 | 19.0 | 189.8 34
100 | 90 | 288 | 288 | 192 | 192 | 192.2 35
100 | 90 | 291 | 291 | 194 | 194 | 193.8 36
100 | 90 | 292 | 292 | 195 | 195 | 194.8 37
100 | 9.0 | 29.0 | 290 | 194 | 194 | 193.6 38
100 | 90 | 285 | 285 | 190 | 19.0 | 189.8 39
100 | 90 | 278 | 278 | 185 | 185 | 1854 40
100 | 90 | 271 | 271 | 180 | 180 | 180.4 41
100 | 90 | 267 | 267 | 178 | 178 | 178.2 42
100 | 90 | 265 | 265 | 17.7 | 17.7 | 176.6 43
100 | 90 | 264 | 264 | 176 | 176 | 176.0 44
100 | 90 | 265 | 265 | 17.7 | 17.7 | 176.6 45
100 | 90 | 266 | 266 | 177 | 177 | 177.0 46
100 | 90 | 264 | 264 | 176 | 176 | 1758 47
100 | 90 | 261 | 261 | 174 | 174 | 173.8 48
100 | 90 | 259 | 259 | 173 | 173 | 172.6 49
100 | 90 | 257 | 257 | 171 | 171 | 171.2 50
100 | 90 | 254 | 254 | 170 | 170 | 169.6 51
100 | 90 | 249 | 249 | 166 | 166 | 166.0 52
100 | 90 | 240 | 240 | 160 | 16.0 | 160.2 53
100 | 90 | 232 | 232 | 154 | 154 | 154.4 54

V55



33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
dg) bslad 9 O 093, 059>

YU 4 65959 LI 59,0 (gdas 1dle VY5 Jous asld]

QB(t) | Q5(t) | Q4(t) | Q3t) | Q2(t) | Qi) t(day)
15.1 7.5 15.1 15.1 377 | 1883 55
14.6 7.3 146 | 146 | 366 | 1828 56
13.6 6.8 136 | 136 | 339 | 1695 57
12.5 6.2 125 | 125 | 312 | 1558 58
11.4 5.7 14 | 114 | 285 | 1423 59
10.6 5.3 106 | 106 | 266 | 1328 60
9.8 4.9 9.8 9.8 245 | 1225 61
9.0 4.5 9.0 9.0 225 | 112.3 62
8.3 4.1 8.3 8.3 20.7 | 103.5 63
8.0 4.0 8.0 8.0 200 | 99.8 64
7.9 3.9 7.9 7.9 19.7 | 98.3 65
7.8 3.9 7.8 7.8 195 | 975 66
8.1 4.0 8.1 8.1 202 | 101.0 67
8.0 4.0 8.0 8.0 200 | 99.8 68
8.3 4.1 8.3 8.3 20.7 | 103.5 69
8.0 4.0 8.0 8.0 20.1 | 100.5 70
8.2 4.1 8.2 8.2 20.5 | 102.3 71
8.2 4.1 8.2 8.2 20.6 | 103.0 72
8.2 4.1 8.2 8.2 205 | 1025 73
7.8 3.9 7.8 7.8 194 | 97.0 74
7.6 3.8 7.6 7.6 19.1 95.3 75
7.8 3.9 7.8 7.8 196 | 97.8 76
7.9 4.0 7.9 7.9 19.9 | 99.3 77
8.0 4.0 8.0 8.0 20.1 | 100.3 78
8.2 4.1 8.2 8.2 205 | 102.3 79
8.0 4.0 8.0 8.0 20.1 | 100.3 80
7.0 3.5 7.0 7.0 176 | 87.8 81

Y



33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
) Lk 5 Mo o5, 559

YU 4 65959 LI 59,0 (gdas 1dle VY5 Jous asld]

Q12(t) | Q11(t) | Q10¢t) | Q9(t) | Q8(t) | Q7(t) t(day)
753 | 1205 | 7.5 15.1 15.1 15.1 55
731 | 1170 | 7.3 146 | 146 | 146 56
678 | 1085 | 6.8 136 | 136 | 136 57
623 | 99.7 6.2 125 | 125 | 125 58
569 | 91.0 5.7 14 | 114 | 114 59
53.1 85.0 5.3 106 | 106 | 10.6 60
490 | 784 4.9 9.8 0.8 9.8 61
449 | 718 4.5 9.0 9.0 9.0 62
414 | 662 4.1 8.3 8.3 8.3 63
399 | 638 4.0 8.0 8.0 8.0 64
39.3 | 629 3.9 7.9 7.9 7.9 65
39.0 | 624 3.9 7.8 7.8 7.8 66
404 | 646 4.0 8.1 8.1 8.1 67
399 | 6358 4.0 8.0 8.0 8.0 68
414 | 662 4.1 8.3 8.3 8.3 69
402 | 643 4.0 8.0 8.0 8.0 70
409 | 654 4.1 8.2 8.2 8.2 71
412 | 659 4.1 8.2 8.2 8.2 72
410 | 656 4.1 8.2 8.2 8.2 73
388 | 62.1 3.9 7.8 7.8 7.8 74
38.1 61.0 3.8 7.6 7.6 7.6 75
39.1 62.6 3.9 7.8 7.8 7.8 76
397 | 635 4.0 7.9 7.9 7.9 77
40.1 64.2 4.0 8.0 8.0 8.0 78
409 | 654 4.1 8.2 8.2 8.2 79
40.1 64.2 4.0 8.0 8.0 8.0 80
35.1 56.2 3.5 7.0 7.0 7.0 81

VEA



33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
dg) bslad 9 O 093, 059>

YU 4 65959 LI 59,0 (gdas 1dle VY5 Jous asld]

Q19(t) | Q18(t) | Q17(t) | Q16() | Q15() | Q14(t) | Q13(t) | t(day)
100 | 9.0 | 226 | 226 | 15.1 151 | 150.6 55
100 | 9.0 | 219 | 219 | 146 | 146 | 146.2 56
100 | 90 | 203 | 203 | 136 | 136 | 1356 57
100 | 90 | 187 | 187 | 125 | 125 | 1246 58
100 | 9.0 | 171 | 17.1 114 | 114 | 1138 59
100 | 90 | 159 | 159 | 106 | 106 | 106.2 60
100 | 9.0 | 147 | 147 9.8 9.8 98.0 61
100 | 9.0 | 135 | 135 9.0 9.0 89.8 62
100 | 9.0 | 124 | 124 8.3 8.3 82.8 63
100 | 9.0 | 120 | 120 8.0 8.0 79.8 64
100 | 90 | 118 | 11.8 7.9 7.9 78.6 65
100 | 90 | 117 | 117 7.8 7.8 78.0 66
100 | 9.0 | 121 | 121 8.1 8.1 80.8 67
100 | 9.0 | 120 | 120 8.0 8.0 79.8 68
100 | 9.0 | 124 | 124 8.3 8.3 82.8 69
100 | 9.0 | 121 | 12.1 8.0 8.0 80.4 70
100 | 9.0 | 123 | 123 8.2 8.2 81.8 71
100 | 9.0 | 124 | 124 8.2 8.2 82.4 72
100 | 9.0 | 123 | 123 8.2 8.2 82.0 73
100 | 9.0 | 116 | 116 7.8 7.8 776 74
100 | 9.0 | 114 | 114 7.6 7.6 76.2 75
100 | 90 | 117 | 117 7.8 7.8 78.2 76
100 | 90 | 119 | 11.9 7.9 7.9 79.4 77
100 | 9.0 | 120 | 120 8.0 8.0 80.2 78
100 | 9.0 | 123 | 123 8.2 8.2 81.8 79
100 | 9.0 | 120 | 120 8.0 8.0 80.2 80
100 | 9.0 | 105 | 105 7.0 7.0 70.2 81
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127.0 | 0.0 0.0 | 0.0 0.0 7.5 11.0 | 9.5 56.0 20.0 1.5 5.5 16.0 | 1345-46
243.8 | 0.0 0.0 | 0.0 0.0 15.2 273 1 43.0| 313 1.0 84.0 39.5 2.5 1346-47
3333 1.0 0.0 | 0.0 0.0 22.0 532 | 149 | 353 136.0 | 339 37.0 0.0 1347-48
310.0 | 0.0 0.0 | 0.0] 0.0 6.2 0.0 |21.2| 374 | 110.5| 23.0 | 111.7 | 0.0 1348-49
160.2 | 0.0 0.0 | 0.0 0.0 2.0 425 | 22 73.0 2.5 38.0 0.0 0.0 1349-50
279.3 |1 0.0 0.0 | 0.0] 0.0 21.5 40.9 | 49.8 | 38.7 75.0 10.4 43.0 0.0 1350-51
153.3 | 0.0 0.0 | 0.0] 0.0 0.0 7.7 3.7 25.2 2.7 109.5 4.5 0.0 1351-52
21251 0.0 0.0 | 0.0] 0.0 0.0 358 | 11.2 | 80.0 84.5 1.0 0.0 0.0 1352-53
315.0| 0.0 0.0 | 0.0 ] 0.1 57.9 6.9 12.0 | 74.2 76.2 80.2 7.5 0.0 1353-54
3153 0.0 0.0 | 0.0 0.0 17.6 304 | 524 | 57.3 81.5 74.1 2.0 0.0 1354-55
197.0 | 0.0 0.0 | 00| 25 0.5 23.1 0.5 38.5 94.7 22.7 14.5 0.0 1355-56
223.8 (| 0.0 0.0 | 0.0 0.0 0.0 0.0 | 282 8.2 46.6 90.7 49.6 0.5 1356-57
245.0 |1 0.0 0.0 | 0.0] 0.0 15.0 2.5 16.2 1.1 56.8 91.2 61.7 0.5 1357-58
39731 0.0 0.0 | 0.0 0.0 3.6 16.2 | 44.5 | 1453 | 43.7 78.5 65.0 0.5 1358-59
176.0 | 0.0 0.0 | 0.0] 0.0 0.0 4.0 9.7 37.7 80.9 41.7 2.0 0.0 1359-60
205.7 | 0.0 0.0 00 1.0 7.2 10.0 | 384 | 67.6 51.2 14.8 10.8 4.7 1360-61
314.0 | 0.0 0.0 | 0.0] 0.0 24.1 8.3 31.0 | 21.2 69.3 43.7 | 109.0 | 7.4 1361-62
168.7 | 0.0 0.0 | 0.0 0.0 0.0 93.3 | 11.0 4.0 32.0 28.4 0.0 0.0 1362-63
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1814 | 35 | 00 | 0.0 | 0.0 6.5 6.3 25|75 |475| 73 100.0 | 0.3 | 1363-64
263.8 | 00 | 0.0 | 0.0 | 0.0 52 74.7 | 64.4 | 382 | 10.8 | 30.5 40.0 | 0.0 | 1364-65
2305 | 00 | 25| 00 | 00 0.0 19.5 [ 43.0| 85 | 12.0 | 129.0 | 16.0 | 0.0 | 1365-66
250.7 | 0.0 | 0.0 | 0.0 | 0.0 9.7 6.2 [33.0]352|908 | 289 | 454 | 1.5 | 1366-67
1042 | 00 | 0.0 | 0.0 | 0.0 0.0 0.5 3.1 | 30.1 | 16.1 | 275 18.8 | 8.1 | 1367-68
163.3 | 0.0 | 0.0 | 0.0 | 0.0 0.8 19 | 198 |18.0| 9.6 | 835 28.7 | 1.0 | 1368-69
2239 00 | 0.0 | 0.0 | 0.0 0.0 185 [ 929 | 7.0 | 70.0 | 35.0 0.5 0.0 | 1369-70
3002 | 0.0 | 0.0 | 0.0 | 1.5 26.7 18.0 | 67.1 | 28.2 | 44.0 | 73.1 0.0 | 41.6 | 1370-71
362.7 | 0.0 | 0.0 | 0.0 | 0.0 69.5 23.8 [ 205320632 | 1278 | 259 | 0.0 | 1371-72
1319 00 | 0.0 | 0.0 | 0.0 24 11.1 [ 650]| 7.0 | 10.0 | 95 269 | 0.0 | 1372-73
22341 00 | 0.0 | 0.0 | 0.0 6.1 34 (440 | 85 | 300 604 | 60.0 | 11.0| 1373-74
28491 00 | 0.0 | 0.5 | 0.0 6.5 754 | 56.6 | 56.7 | 68.2 | 21.0 0.0 0.0 | 1374-75
1903 | 0.0 | 0.0 | 0.0 | 3.0 39 89.3 | 51.5| 7.0 | 15.0 | 184 0.0 22 | 1375-76
4396 | 00 | 0.0 | 0.0 | 0.0 6.5 45 |10.0 | 38.4|91.4 | 1093 | 179.0 | 0.5 | 1376-77
17271 0.0 | 0.0 | 0.0 | 0.0 0.0 00 | 726 | 588|328 | 0.0 8.5 0.0 | 1377-78
141.1 ) 00 | 0.0 | 0.0 | 0.0 0.0 8.8 1.8 | 342|398 | 44.1 124 | 0.0 | 1378-79
2359 | 00 | 0.0 | 0.0 | 0.0 0.0 85 [ 129628 | 16.7 | 1150 | 13.7 | 6.3 | 1379-80
28411 00 | 0.0 | 0.0 | 0.0 0.0 70.2 | 16.5 | 17.6 | 30.9 | 143.8 5.1 0.0 | 1380-81
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1585 | 0.0 0.0 | 0.0 | 0.0 1.5 22.5 55 | 41.5] 125 | 645 | 10.5| 0.0 | 1381-82
253.0 | 0.0 0.0 | 0.0 | 0.0 4.5 9.0 0.0 | 16.0 | 112.5| 111.0 | 0.0 | 0.0 | 1382-83
2105 | 0.0 0.0 | 0.0 | 0.0 3.0 0.0 40.0 | 385 | 479 | 67.3 | 13.8 | 0.0 | 1383-84
167.0 | 0.0 0.0 | 0.0 | 0.0 0.0 0.0 0.0 | 951 362 | 289 | 6.8 | 0.0 | 1384-85
185.7 | 0.0 0.0 | 0.0 | 0.0 2.8 52.3 10.0 | 11.0 | 21.0 | 64.5 | 24.1 | 0.0 | 1385-86
97.0 2.5 0.0 | 0.0 | 0.0 0.0 32 43 | 21.1] 298 | 36.1 | 0.0 | 0.0 | 1386-87
52.2 0.0 0.0 | 0.0 | 0.0 1.5 9.5 40 | 11.5| 0.0 80 | 17.7| 0.0 | 1387-88
2404 | 0.0 0.0 | 0.0 | 0.0 7.0 18.0 20 | 13.5] 375 | 135.0| 27.4 | 0.0 | 1388-89
141.0 | 0.0 0.0 | 0.0 | 0.0 4.5 2.0 145 | 68.5 | 155 | 20.0 | 16.0 | 0.0 | 1389-90
75.0 0.0 0.0 | 0.0 | 0.0 0.0 1.5 220 | 285 | 45 0.0 | 185] 0.0 | 1390-91
247.1 | 0.0 0.0 | 0.0 | 0.0 354 2.6 1.0 | 39.7 | 39.7 | 81.7 | 47.0 | 0.0 | 1391-92
2159 | 0.0 0.0 | 0.0 | 0.0 0.0 338 | 305 | 7.0 | 75.7 | 12.5 | 56.4 | 0.0 | 1392-93
1232 0.0 0.0 | 0.0 | 0.0 0.0 303 | 248 | 10.0 | 3.4 | 339 | 133 | 7.5 | 1393-94
2474 | 0.0 0.0 | 0.0 | 0.0 1.0 27.7 | 484 | 39 | 79.1 | 35.6 | 51.7| 0.0 | 1394-95
96.0 0.0 0.0 | 0.0 | 0.0 0.0 165 | 245 | 68 | 203 | 279 | 0.0 | 0.0 | 1395-96
96.7 0.0 0.0 | 0.0 | 0.0 152 22,1 | 416 | 72 | 0.0 9.6 | 1.0 | 0.0 | 1396-97
297.4 | 0.0 0.0 | 0.0 | 0.0 0.0 442 | 12.0 | 428 | 00 | 89.8 | 70.4 | 38.2 | 1397-98
269.4 | 0.0 0.0 | 0.0 | 0.0 3.0 132 | 352 | 21.0 | 38 |[1187|745| 0.0 | 1398-99
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123.0 | 0.0 0.0 | 0.0 | 0.0 44.0 0.0 50 | 39.0 | 90 | 3.0 | 0.0 |23.0 | 1345-46
191.0 | 0.0 0.0 | 0.0 | 0.0 28.5 24.7 13.1 | 36.7 | 12.7 | 22.5[502 | 2.6 | 1346-47
363.0 | 0.0 0.0 | 0.0 | 0.0 22.0 97.0 | 28.0 | 43.0 | 109.0 | 53.0 | 11.0 | 0.0 | 1347-48
136.0 | 0.0 0.0 | 0.0 | 0.0 6.0 0.0 19.0 | 140 | 66.0 | 16.0 | 15.0 | 0.0 | 1348-49
164.0 | 0.0 0.0 | 0.0 | 0.0 4.0 36.0 70 | 650 | 6.0 |46.0| 0.0 | 0.0 | 1349-50
2950 | 0.0 0.0 | 0.0 | 0.0 14.0 58.0 | 42.0 | 40.0 | 68.0 | 13.0 | 60.0 | 0.0 | 1350-51
1200 | 0.0 0.0 | 0.0 | 0.0 0.0 3.0 60 | 290 | 20 |76.0]| 40 | 0.0 | 1351-52
21451 0.0 0.0 | 0.0 | 0.0 0.0 40.5 11.8 | 940 | 653 | 29 | 0.0 | 0.0 | 1352-53
286.6 | 0.0 0.0 | 0.0 | 0.0 38.0 2.0 220 | 67.0 | 64.1 | 80.5|13.0| 0.0 | 1353-54
33751 0.0 0.0 | 0.0 | 0.0 11.0 49.0 | 56.5 | 61.0 | 95.0 | 64.0| 1.0 | 0.0 | 1354-55
2652 | 0.0 0.0 | 0.0 | 32.0 0.0 46.5 2.0 | 405 | 117.5] 87 | 18.0 | 0.0 | 1355-56
202.0 | 0.0 0.0 | 0.0 | 0.0 3.0 0.0 30.5 | 25.0 | 47.5 | 57.0 | 36.0 | 3.0 | 1356-57
2350 | 0.0 0.0 | 0.0 | 3.0 2.0 14.0 20 | 71.0 | 68.0 | 74.0 | 1.0 | 0.0 | 1357-58
405.0 | 0.0 0.0 | 0.0 | 0.0 0.0 17.0 | 105.0 | 128.0 | 44.0 | 62.0 | 49.0 | 0.0 | 1358-59
1885 | 0.0 0.0 | 0.0 | 0.0 0.0 16.0 | 10.5 | 385 | 755 | 46.0| 2.0 | 0.0 | 1359-60
262.5 | 0.0 0.0 | 0.0 | 6.0 13.0 13.0 | 47.0 | 70.0 | 64.0 | 24.0 | 20.5 | 5.0 | 1360-61
308.0 | 0.0 0.0 | 0.0 | 0.0 16.0 20.0 | 38.0 | 31.0 | 51.0 | 44.0 | 93.0 | 15.0 | 1361-62
1240 | 0.0 0.0 | 0.0 | 0.0 4.0 650 | 13.0 | 0.0 | 26.0 | 160 | 0.0 | 0.0 | 1362-63
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220.0 | 0.0 0.0 0.0 0.0 10.0 6.0 2.0 | 41.0 | 50.0 | 40 | 97.0 | 10.0 | 1363-64
253.0 | 0.0 0.0 | 0.0 0.0 0.0 56.0 | 72.0 | 58.0 | 10.0 | 32.0 | 25.0 | 0.0 | 1364-65
256.0 | 0.0 0.0 0.0 0.0 0.0 16.0 | 44.0 | 11.0 | 10.0 | 141.0 | 340 | 0.0 | 1365-66
328.0| 0.0 0.0 | 0.0 0.0 82.0 8.0 42.0 | 20.0 | 84.0 | 28.0 | 59.0 | 5.0 | 1366-67
146.5 | 0.0 0.0 0.0 0.0 0.0 2.0 63.0 | 23.0 | 28.0 | 30.5 | 0.0 | 0.0 | 1367-68
282.5| 0.0 0.0 0.0 0.0 0.0 36.0 11.0 | 30.0 | 38.0 | 131.0 | 36.5 | 0.0 | 1368-69
290.0 | 0.0 0.0 0.0 0.0 0.0 30.0 | 107.0 | 9.0 | 100.0 | 44.0 | 0.0 | 0.0 | 1369-70
289.0 | 0.0 0.0 | 0.0 0.0 9.0 24.0 83.0 | 30.0 | 41.0 | 54.0 | 0.0 | 48.0 | 1370-71
462.5 | 0.0 0.0 | 0.0 0.0 161.5 31.0 | 27.0 | 35.0 | 56.0 | 116.0 | 36.0 | 0.0 | 1371-72
101.5 | 0.0 0.0 | 0.0 0.0 4.5 12.0 185 | 18.0 | 22.0 | 16.5 | 10.0 | 0.0 | 1372-73
2395 | 0.0 0.0 | 0.0 0.0 4.0 2.5 17.5 | 14.0 | 41.0 | 78.5 | 74.0 | 8.0 | 1373-74
269.5 | 0.0 0.0 | 0.0 0.0 6.5 70.0 | 37.5 [ 49.0| 995 | 7.0 | 0.0 | 0.0 | 1374-75
170.0 | 0.0 0.0 | 0.0 0.0 0.5 63.0 | 375 | 9.0 | 27.0 | 18.0 | 0.0 | 15.0 | 1375-76
3285 0.0 0.0 0.0 0.0 12.0 12.5 11.5 | 29.0 | 82.5 | 106.0 | 70.5 | 4.5 | 1376-77
166.5 | 0.0 0.0 0.0 0.0 1.0 2.5 50.5 | 445 | 58.5 1.0 | 80 | 0.5 | 1377-78
121.0 | 0.0 0.0 0.0 0.0 0.0 2.5 0.5 |28.0]| 51.0 | 345 | 45 | 0.0 | 1378-79
228.0 | 0.0 0.0 | 0.0 0.0 1.5 4.0 13.0 | 50.5 | 25.0 | 127.5| 6.0 | 0.5 | 1379-80
2275 0.0 0.0 0.0 0.0 1.0 35.0 | 225 | 225 20.5 | 123.0 | 3.0 | 0.0 | 1380-81
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120.0 0.0 00 [ 00| 0.0 0.5 19.0 40 | 285 | 245 | 305 | 13.0| 0.0 | 1381-82
205.0 0.0 00 |00 00 6.5 8.5 6.0 | 20.5 | 117.0 | 46.5 | 0.0 | 0.0 | 1382-83
217.5 0.0 00 |00 00 9.0 3.0 51.0 | 38.0 | 300 | 780 | 85 | 0.0 | 1383-84
242.5 0.0 0.0 |00 00 7.0 10.5 2.0 | 1485 | 54.0 80 |[125] 0.0 | 1384-85
233.5 0.0 00 |00 20 5.0 40.5 3.0 | 23.0 | 20.5 | 106.0 | 33.5| 0.0 | 1385-86
106.5 0.0 0.0 |00 00 0.0 5.0 40 | 21.0 | 27.0 | 495 | 0.0 | 0.0 | 1386-87
87.5 0.0 00 |00 8.0 3.5 21.5 5.5 15.5 0.0 17.5 | 16.0 | 0.0 | 1387-88
332.0 0.0 0.0 |00 00 26.0 42.0 3.0 18.5 | 40.5 | 163.0 | 39.0 | 0.0 | 1388-89
134.5 0.0 0.0 [ 00| 0.0 13.0 3.5 325 | 475 | 24.0 9.0 50 | 0.0 | 1389-90
143.1 0.0 0.0 [ 00| 0.0 0.0 19.1 483 | 17.7 2.8 0.0 |552| 0.0 | 1390-91
220.6 0.0 0.0 [ 00| 0.0 41.0 6.5 6.0 | 34.0 | 37.0 | 555 [40.6 | 0.0 | 1391-92
253.5 0.0 00 |00 00 0.0 29.5 43.0 | 6.5 74.5 | 46.0 | 54.0 | 0.0 | 1392-93
130.5 0.0 0.0 |00 00 0.0 30,0 | 240 | 19.0 9.0 22.0 | 14.0 | 12.5 | 1393-94
206.7 0.0 00 |00 00 6.5 22.0 | 275 1.0 53.5 | 30.2 | 655 | 0.5 | 1394-95
66.0 0.0 0.0 |00 00 2.0 9.5 125 | 3.5 19.5 | 19.0 | 0.0 | 0.0 | 1395-96
92.3 0.0 00 |00 00 27.0 15.5 345 ] 6.3 5.0 3.0 1.0 | 0.0 | 1396-97
315.5 0 0 0 0 0 472 16.8 | 34.5 30 105 64 18 | 1397-98
199 0 0 0 0 2 6.5 425 | 195 5 77 | 465 0 1398-99
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58.0 0.0 0.0 00| 0.0 0.0 0.0 30 | 185 | 21.1 | 25 | 32 | 9.7 | 1345-46
30.6 0.0 0.0 00| 0.0 0.0 0.0 52 102 | 19 | 1.2 |22.1| 0.0 | 1346-47
290.1 | 0.0 0.0 00| 0.0 0.1 36.0 50 | 12.0 | 166.1 | 67.4 | 3.5 | 0.0 | 1347-48
1739 | 0.0 0.0 [00] 0.0 1.9 0.0 63 | 27 | 1488 | 6.6 | 7.6 | 0.0 | 1348-49
202.7 | 0.0 0.0 00| 0.0 0.0 83.8 0.0 [39.8| 87 |542]162| 0.0 | 1349-50
179.6 | 0.0 0.0 00| 0.0 16.9 6.2 50.9 | 28.8 | 58.0 | 179 | 09 | 0.0 | 1350-51
1299 | 0.0 0.0 00| 0.0 0.0 0.0 10.7 | 188 | 7.1 | 652|281 0.0 | 1351-52
131.0 | 0.0 0.0 00| 0.0 0.0 11.9 9.3 | 532 435 | 20 | 11.1 | 0.0 | 1352-53
2095 | 0.0 0.0 00| 0.0 6.1 0.5 10.3 | 33.5| 86.0 | 66.5| 6.6 | 0.0 | 1353-54
258.1 | 0.0 0.0 00| 0.0 1.1 22.8 | 609 | 45.0 | 78.0 | 48.0 | 2.3 | 0.0 | 1354-55
2920 | 0.0 0.0 00| 0.0 0.0 85.8 1.5 | 27.0 | 130.3 | 7.7 | 39.7 | 0.0 | 1355-56
2458 | 0.0 0.0 00| 0.0 0.0 0.2 54.1 | 17.1 | 91.8 | 79.8 | 2.1 | 0.7 | 1356-57
167.1 | 0.0 0.0 00| 0.0 0.2 0.1 37 | 520 | 62.8 | 443 | 4.0 | 0.0 | 1357-58
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altitude

5
a = < 30—altitude
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0.05 30 < altitude
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Q6(t) | Q5() | Q4t) | Q3(t) | Q2(t) | Qi(t) | time(day)
7.6 3.8 7.6 7.6 189 | 945 1
8.2 4.1 8.2 8.2 205 | 102.3 2
9.4 4.7 9.4 9.4 236 | 118.0 3
9.7 4.9 9.7 9.7 244 | 1218 4
10.1 5.1 10.1 10.1 253 | 1265 5
10.4 5.2 104 | 104 | 261 | 1303 6
10.8 5.4 10.8 | 108 | 271 | 1355 7
11.1 5.5 11.1 11.1 277 | 1385 8
10.6 5.3 106 | 106 | 265 | 1323 9
10.1 5.0 10.1 10.1 252 | 125.8 10
10.4 5.2 104 | 104 | 260 | 130.0 11
10.5 5.2 105 | 105 | 262 | 131.0 12
9.9 5.0 9.9 9.9 248 | 124.0 13
10.4 5.2 104 | 104 | 261 | 1303 14
10.8 5.4 10.8 | 108 | 271 | 1353 15
1.7 5.9 1.7 | 117 | 293 | 1465 16
12.0 6.0 12.0 | 120 | 300 | 150.0 17
12.3 6.2 123 | 123 | 308 | 154.0 18
12.8 6.4 128 | 128 | 321 | 1605 19
13.4 6.7 134 | 134 | 336 | 168.0 20
13.6 6.8 136 | 136 | 340 | 1698 21
13.6 6.8 136 | 136 | 340 | 1698 22
15.4 7.7 154 | 154 | 386 | 193.0 23
202 | 10.1 202 | 202 | 504 | 2520 24
242 | 121 242 | 242 | 605 | 3023 25
266 | 133 | 266 | 266 | 66.6 | 333.0 26
272 | 136 | 272 | 272 | 681 | 3403 27
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Q12(t) | Q11(t) | Q10(t) | Q9(t) | Q8(t) | Q7(t) | time(day)
378 | 605 3.8 7.6 7.6 7.6 1
409 | 654 4.1 8.2 8.2 8.2 2
472 | 755 4.7 9.4 9.4 9.4 3
487 | 779 4.9 9.7 9.7 9.7 4
50.6 | 81.0 5.1 10.1 10.1 10.1 5
52.1 83.4 5.2 104 | 104 | 104 6
542 | 86.7 5.4 108 | 108 | 108 7
55.4 | 88.6 5.5 11.1 11.1 11.1 8
529 | 846 5.3 106 | 106 | 106 9
50.3 | 80.5 5.0 10.1 10.1 10.1 10
520 | 832 5.2 104 | 104 | 104 11
524 | 838 5.2 105 | 105 | 105 12
496 | 794 5.0 9.9 9.9 9.9 13
52.1 83.4 5.2 104 | 104 | 104 14
54.1 86.6 5.4 108 | 108 | 108 15
58.6 | 93.8 5.9 M7 | 117 | 117 16
600 | 96.0 6.0 120 | 120 | 120 17
616 | 98.6 6.2 123 | 123 | 123 18
642 | 1027 | 6.4 128 | 128 | 128 19
672 | 1075 | 6.7 134 | 134 | 134 20
679 | 1086 | 6.8 136 | 136 | 136 21
679 | 1086 | 6.8 136 | 136 | 136 22
772 | 1235 | 77 154 | 154 | 154 23
100.8 | 161.3 | 10.1 202 | 202 | 202 24
1209 | 1934 | 12.1 242 | 242 | 242 25
1332 | 2131 | 133 | 266 | 266 | 266 26
1361 | 2178 | 136 | 272 | 272 | 272 27

Yoy
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Q19(t) | Q18(t) | Q17() | Q16() | QI5() | Q14 | Q130) | yoyay)
10.0 9.0 13 | 113 7.6 7.6 75.6 1
10.0 9.0 123 | 123 8.2 8.2 81.8 2
10.0 9.0 14.2 14.2 9.4 9.4 94.4 3
10.0 9.0 146 | 146 9.7 9.7 97.4 4
10.0 9.0 15.2 15.2 10.1 10.1 | 101.2 5
10.0 9.0 156 | 156 10.4 104 | 104.2 6
10.0 9.0 16.3 | 16.3 10.8 | 10.8 | 1084 7
10.0 9.0 16.6 | 16.6 11.1 111 | 110.8 8
10.0 9.0 159 | 15.9 10.6 | 10.6 | 105.8 9
10.0 9.0 15.1 15.1 10.1 10.1 | 100.6 10
10.0 9.0 156 | 15.6 10.4 104 | 104.0 11
10.0 9.0 157 | 157 105 | 105 | 104.8 12
10.0 9.0 149 | 149 9.9 9.9 99.2 13
10.0 9.0 156 | 156 10.4 104 | 104.2 14
10.0 9.0 16.2 16.2 10.8 | 10.8 | 108.2 15
10.0 9.0 176 | 176 1.7 | 117 | 117.2 16
10.0 9.0 18.0 18.0 12.0 12.0 | 120.0 17
10.0 9.0 185 | 185 123 | 123 | 123.2 18
10.0 9.0 193 | 193 128 | 128 | 1284 19
10.0 9.0 202 | 202 13.4 134 | 1344 20
10.0 9.0 204 | 204 136 | 13.6 | 1358 21
10.0 9.0 204 | 204 136 | 13.6 | 1358 22
10.0 9.0 232 | 232 15.4 154 | 154.4 23
10.0 9.0 302 | 302 | 202 | 202 | 2016 24
10.0 9.0 363 | 363 | 242 | 242 | 2418 25
10.0 9.0 400 | 400 | 266 | 266 | 266.4 26
10.0 9.0 408 | 408 | 272 | 272 | 2722 27

Yoy




33 OV gl 33 (49,5 8 S5 dbo Oluowli g B hao (b o3l CBLs g donl owidigw g (S8 il Oluiune
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QB(t) | Q5() | Q4t) | Q3(t) | Q2t) | Qi(t) t(day)
269 | 135 | 269 | 269 | 674 | 3368 28
256 | 128 | 256 | 256 | 639 | 3195 29
23.1 1.6 | 23.1 23.1 57.8 | 288.8 30
212 | 106 | 212 | 212 | 531 | 2653 31
19.7 9.9 19.7 | 197 | 493 | 2463 32
19.0 9.5 190 | 190 | 475 | 2373 33
19.0 9.5 19.0 | 190 | 475 | 2373 34
19.2 9.6 192 | 192 | 481 | 2403 35
19.4 9.7 194 | 194 | 485 | 2423 36
19.5 9.7 195 | 195 | 487 | 2435 37
19.4 9.7 194 | 194 | 484 | 2420 38
19.0 9.5 190 | 190 | 475 | 2373 39
18.5 9.3 185 | 185 | 464 | 2318 40
18.0 9.0 180 | 180 | 451 | 2255 41
17.8 8.9 178 | 178 | 446 | 2228 42
17.7 8.8 177 | 177 | 442 | 2208 43
17.6 8.8 176 | 176 | 440 | 2200 44
17.7 8.8 17.7 | 177 | 442 | 2208 45
17.7 8.9 177 | 177 | 443 | 2213 46
17.6 8.8 176 | 176 | 440 | 2198 47
17.4 8.7 174 | 174 | 435 | 2173 48
17.3 8.6 173 | 173 | 432 | 2158 49
17.1 8.6 17.1 17.1 428 | 214.0 50
17.0 8.5 170 | 170 | 424 | 2120 51
16.6 8.3 16.6 | 16.6 | 415 | 207.5 52
16.0 8.0 160 | 16.0 | 40.1 | 2003 53
15.4 7.7 154 | 154 | 386 | 193.0 54

Yoy
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Q12(t) | Q11(t) | Q10(t) | Q9(t) Q8(t) Q7(t) t(day)
134.7 215.5 13.5 26.9 26.9 26.9 28
127.8 204.5 12.8 25.6 25.6 25.6 29
115.5 184.8 11.6 23.1 23.1 23.1 30
106.1 169.8 10.6 21.2 21.2 21.2 31
98.5 157.6 9.9 19.7 19.7 19.7 32
94.9 151.8 9.5 19.0 19.0 19.0 33
94.9 151.8 9.5 19.0 19.0 19.0 34
96.1 153.8 9.6 19.2 19.2 19.2 35
96.9 155.0 9.7 194 19.4 19.4 36
97.4 155.8 9.7 19.5 19.5 19.5 37
96.8 154.9 9.7 194 194 194 38
94.9 151.8 9.5 19.0 19.0 19.0 39
92.7 148.3 9.3 18.5 18.5 18.5 40
90.2 144.3 9.0 18.0 18.0 18.0 41
89.1 142.6 8.9 17.8 17.8 17.8 42
88.3 141.3 8.8 17.7 17.7 17.7 43
88.0 140.8 8.8 17.6 17.6 17.6 44
88.3 141.3 8.8 17.7 17.7 17.7 45
88.5 141.6 8.9 17.7 17.7 17.7 46
87.9 140.6 8.8 17.6 17.6 17.6 47
86.9 139.0 8.7 17.4 17.4 17.4 48
86.3 138.1 8.6 17.3 17.3 17.3 49
85.6 137.0 8.6 171 17.1 171 50
84.8 135.7 8.5 17.0 17.0 17.0 51
83.0 132.8 8.3 16.6 16.6 16.6 52
80.1 128.2 8.0 16.0 16.0 16.0 53
77.2 123.5 7.7 154 154 154 54
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Q19(t) | Q18(t) | Q17(t) | Q16(t) | Q15(t) | Q14(t) | Q13(t) | t(day)
10.0 9.0 404 | 404 | 269 | 269 | 2694 | 28
10.0 9.0 383 | 383 | 256 | 256 | 2556 | 29
10.0 9.0 347 | 347 | 2341 231 | 231.0 | 30
10.0 9.0 318 | 318 | 212 | 212 | 2122 | 31
10.0 9.0 206 | 296 | 197 | 197 | 1970 | 32
10.0 9.0 285 | 285 | 190 | 19.0 | 189.8 | 33
10.0 9.0 285 | 285 | 190 | 19.0 | 189.8 | 34
10.0 9.0 288 | 288 | 192 | 192 | 1922 | 35
10.0 9.0 29.1 29.1 194 | 194 | 1938 | 36
10.0 9.0 202 | 292 | 195 | 195 | 1948 | 37
10.0 9.0 290 | 290 | 194 | 194 | 1936 | 38
10.0 9.0 285 | 285 | 190 | 19.0 | 189.8 | 39
10.0 9.0 278 | 278 | 185 | 185 | 1854 | 40
10.0 9.0 27.1 27.1 180 | 180 | 1804 | 41
10.0 9.0 267 | 267 | 178 | 178 | 1782 | 42
10.0 9.0 265 | 265 | 177 | 177 | 1766 | 43
10.0 9.0 264 | 264 | 176 | 176 | 1760 | 44
10.0 9.0 265 | 265 | 177 | 177 | 1766 | 45
10.0 9.0 266 | 266 | 177 | 177 | 1770 | 46
10.0 9.0 264 | 264 | 176 | 176 | 1758 | 47
10.0 9.0 26.1 26.1 174 | 174 | 1738 | 48
10.0 9.0 259 | 259 | 173 | 173 | 1726 | 49
10.0 9.0 257 | 257 | 174 171 | 1712 | 50
10.0 9.0 254 | 254 | 170 | 170 | 1696 | 51
10.0 9.0 249 | 249 | 166 | 166 | 1660 | 52
10.0 9.0 240 | 240 | 160 | 160 | 1602 | 53
10.0 9.0 232 | 232 | 154 | 154 | 1544 | 54
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QB(t) | Q5() | Q4t) | Q3(t) | Q2t) | Qit) t(day)
15.1 7.5 15.1 15.1 377 | 188.3 55
14.6 7.3 146 | 146 | 366 | 1828 56
13.6 6.8 136 | 136 | 339 | 1695 57
12.5 6.2 125 | 125 | 312 | 1558 58
11.4 5.7 114 | 114 | 285 | 1423 59
10.6 5.3 106 | 106 | 266 | 13238 60
9.8 4.9 9.8 9.8 245 | 1225 61
9.0 4.5 9.0 9.0 225 | 112.3 62
8.3 4.1 8.3 8.3 20.7 | 1035 63
8.0 4.0 8.0 8.0 200 | 99.8 64
7.9 3.9 7.9 7.9 19.7 | 983 65
7.8 3.9 7.8 7.8 195 | 975 66
8.1 4.0 8.1 8.1 202 | 101.0 67
8.0 4.0 8.0 8.0 200 | 99.8 68
8.3 4.1 8.3 8.3 20.7 | 1035 69
8.0 4.0 8.0 8.0 201 | 1005 70
8.2 4.1 8.2 8.2 205 | 102.3 71
8.2 4.1 8.2 8.2 20.6 | 103.0 72
8.2 4.1 8.2 8.2 205 | 1025 73
7.8 3.9 7.8 7.8 194 | 97.0 74
7.6 3.8 7.6 7.6 19.1 95.3 75
7.8 3.9 7.8 7.8 196 | 97.8 76
7.9 4.0 7.9 7.9 19.9 | 99.3 77
8.0 4.0 8.0 8.0 20.1 | 100.3 78
8.2 4.1 8.2 8.2 205 | 102.3 79
8.0 4.0 8.0 8.0 20.1 | 100.3 80
7.0 3.5 7.0 7.0 176 | 87.8 81
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Q12(t) | Q11(t) | Q10(t) | Q9(t) Q8(t) Q7(t) t(day)
75.3 120.5 7.5 15.1 15.1 15.1 55
73.1 117.0 7.3 14.6 14.6 14.6 56
67.8 108.5 6.8 13.6 13.6 13.6 57
62.3 99.7 6.2 12.5 12.5 12.5 58
56.9 91.0 5.7 114 114 114 59
53.1 85.0 5.3 10.6 10.6 10.6 60
49.0 78.4 4.9 9.8 9.8 9.8 61
44.9 71.8 4.5 9.0 9.0 9.0 62
41.4 66.2 4.1 8.3 8.3 8.3 63
39.9 63.8 4.0 8.0 8.0 8.0 64
39.3 62.9 3.9 7.9 7.9 7.9 65
39.0 62.4 3.9 7.8 7.8 7.8 66
40.4 64.6 4.0 8.1 8.1 8.1 67
39.9 63.8 4.0 8.0 8.0 8.0 68
41.4 66.2 4.1 8.3 8.3 8.3 69
40.2 64.3 4.0 8.0 8.0 8.0 70
40.9 65.4 4.1 8.2 8.2 8.2 71
41.2 65.9 4.1 8.2 8.2 8.2 72
41.0 65.6 4.1 8.2 8.2 8.2 73
38.8 62.1 3.9 7.8 7.8 7.8 74
38.1 61.0 3.8 7.6 7.6 7.6 75
39.1 62.6 3.9 7.8 7.8 7.8 76
39.7 63.5 4.0 7.9 7.9 7.9 77
40.1 64.2 4.0 8.0 8.0 8.0 78
40.9 65.4 4.1 8.2 8.2 8.2 79
40.1 64.2 4.0 8.0 8.0 8.0 80
35.1 56.2 3.5 7.0 7.0 7.0 81
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Q19(t) | Q18(t) | Q17(t) | Q16(t) | Q15(t) | Q14(t) | Q13(t) | t(day)
10.0 9.0 226 | 226 | 15.1 151 | 1506 | 55
10.0 9.0 219 | 219 | 146 | 146 | 1462 | 56
10.0 9.0 203 | 203 | 136 | 136 | 1356 | 57
10.0 9.0 187 | 187 | 125 | 125 | 1246 | 58
10.0 9.0 17.1 17.1 114 | 114 | 1138 | 59
10.0 9.0 159 | 159 | 106 | 106 | 1062 | 60
10.0 9.0 147 | 147 9.8 0.8 98.0 | 61
10.0 9.0 135 | 135 9.0 9.0 89.8 | 62
10.0 9.0 124 | 124 8.3 8.3 828 | 63
10.0 9.0 120 | 120 8.0 8.0 798 | 64
10.0 9.0 18 | 118 7.9 7.9 786 | 65
10.0 9.0 17 | 117 7.8 7.8 780 | 66
10.0 9.0 12.1 12.1 8.1 8.1 808 | 67
10.0 9.0 120 | 12.0 8.0 8.0 798 | 68
10.0 9.0 124 | 124 8.3 8.3 82.8 | 69
10.0 9.0 12.1 12.1 8.0 8.0 804 | 70
10.0 9.0 123 | 123 8.2 8.2 818 | 71
10.0 9.0 124 | 124 8.2 8.2 824 | 72
10.0 9.0 123 | 123 8.2 8.2 820 | 73
10.0 9.0 116 | 116 7.8 7.8 776 | 74
10.0 9.0 114 | 114 7.6 7.6 762 | 75
10.0 9.0 17 | 117 7.8 7.8 782 | 76
10.0 9.0 119 | 119 7.9 7.9 794 | 77
10.0 9.0 120 | 12.0 8.0 8.0 802 | 78
10.0 9.0 123 | 123 8.2 8.2 818 | 79
10.0 9.0 120 | 120 8.0 8.0 80.2 | 80
10.0 9.0 105 | 105 7.0 7.0 702 | 81
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e Chow, V.T., 1959, Open-channel hydraulics: New York, McGraw-Hill, 680
p.
e Abbott, M.B., and Basco, D.R., 1989, Computational fluid dynamics: New
York, Longman Scientific and Technical with John Wiley and Sons, 425 p.
e MIKE 21 Flow Model, Hydrodynamic Module, Scientific Documentation,
2014.
e SAE J1739, Potential failure mode and effects analysis in design, 2009.

e AIAG, Fourth edition of the potential failure mode and effects analysis, 2008.

e Carl A. Thoresen, Port designer’s handbook, Third edition, institution of civil
engineer, 2014.

e National aeronautics and space administration (NASA), Procedure for failure
mode effects and criticality analysis, 1966.

e DNV-RP-F107, Risk assessment of pipeline protection, Det Norske Veritas,
2010.
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e DNV-GL-ST-F101, Submarine pipeline systems, Det Norske Veritas, 2017.
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DNV-RP-F105, Free spanning pipelines, Det Norske Veritas, 2006
DNV-RP-F107, Risk assessment of pipeline protection, Det Norske Veritas,
2010.

DNV-RP-F109, On-bottom stability design of submarine pipelines, Det
Norske Veritas, 2010.

DNV-RP-F110, Global buckling of submarine pipelines, Det Norske Veritas,
2007

DNV-RP-F119,Thermoplastic Composite Pipes,Recommanded Practice
Replaced 2018-08

API 5L, Line pipe, American petroleum institute, 2018.

API 17], Specification for unbonded flexible pipe, third edition, 2009.

API 17K, Specification for bonded flexible pipe, 2009.

IPS-M-PI-190, Material and equipment standard for line pipe, third edition,
2014.
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ASME B31.3, Process piping, The American society of mechanical engineers,
2002
ASME B31.4, Pipeline transportation systems for liquids and slurries, The
American society of mechanical engineers, 2019
ASME B31.8, Gas transmission and distribution piping systems, The
American society of mechanical engineers, 2018.

NACE SP0169, Control of external corrosion on underground or submerged
metallic piping systems, 2007.
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