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CASING CEMENT DATA AND CALCULATIONS, 30" CASING.

GENERAL: The cement volume is calculated on the basis of thHeoretical
hole volume, and the casing to be cemented to the sea bed

with 150% excess on oper hole volume.

WELL DATA:
Depth kb-seabed.....‘.....l.'...'..‘...'..': 19.7 m
Depth kb-last Shoe.........-..-.-.----......: - m
Depth kb-casing set point.....cceeeeesnccacss 250 mnm
Openhole dia‘...l‘..ll......C..ll.l......»ll: 36 "
Annulus capacity, cased hole....civvivvnnet 1/m

Annulus capacity, open hole......cceeveeeenat jao 1/m

Internal capacity, "casing..eceeesceccssat 397 1/m
Mud Weight.....................;............: 1.1 g/cm3
Bottom hole hydrostatic pres. (BHHP)........: gar
Est. bottom hole static temp. (BHST)........: 27 oC
Est. bottom hole circulating temp. (BHCT)...: 27 C
Est. formation integrity....cceeiereneeeenness - bar/m
FILLER/LEAD TAIL IN
SLURRY - SLURRY
CLASS CLASS
. CEMENT SLURRY COMPOSITION + 3.2 1/100 kg + 1 kg/100 kg
‘ _ Econolite Ca_Cl2
Mix water 1/100 kg 93 sea 44 sea
Total liguid 1/100 kg 96.2 44.6
Slurry weight g/cm3 1.56 1.91
Slurry yield 1/100 kg 128 76
TEST DATA (& BHCT |
Thickening time{@ BHHP, hr:min 5:00 4:00
Crit. Turb.Flow rate: n/s (1/min)
Fluid loss, ml/30 min, 70 bar
TEST DATA) BHST, BHHP
Campr. strength,  bar 12hr -13.6 102.0
bar 24hr 37.4 125.8

REMARKS :
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Volume calculations: (30" casing)

3 3
Annular volume: 0.200 m /m e+ 54 m = 10.6m
3 m plug at shoe: 0.397 m3/m + 3 m = 1.3 m3

3
Total : 11.8 m
Volume + 150% excess in open hole: 27.7 m3
USE:
Lead: Class G cement + 3.2 1/100 kg Econolite
' 14000 kg (328 sacks) cement
equal to 17.92 m3 slurry.

Tail in: Class G cement + 1 kg/100 kg CacCl

2
12800 kg (300 sacks) cement

equal to 9.73 m3 slurry

JOob preparation:

Total liquid lead slurry: 14000 kg cmt (93+3.2)1/100 kg

= 13468 liter (= 13.47 m> or 85 bbls)

Volume of Econolite needed in each 10 bbls (1.59 m3)

displacement tank: 1590 liter 532, , , = 53 liter
Total volume Econolite: 53 liter -§§ = 450 liter

10

Total liquid tail in: 12800 kg cmt.+ 44.6 1/100 kg = 5709 liter
(= 5.71 m3 or 36 bbls)
Amount of CaCl, needed = 12800 kg « 1 kg/100 kg = 128 kg

2
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CASING CEMENT DATA AND CALCULATIONS, 20 " CASING.

GENERAL: The cement volume is calculated on the basis of the
theoretical annulus volume, and the casing to be cemented
to the sea bed with 100% excess on the open hole volume.

WELL DATA:
Depth kb-sea bed.......... cesensan seeensensent 197
Depth kb-last shoe...... et ceeeeenaez 230 o
Depth kb-casing set point........c.... cesesst 550 p
Open hOle dia........ ------- ® ¢ a2 8 4 8 0 80 2 ..--.-: 26 "
Annulus capacity, cased hole........c.. oo e : 195 1/m
Annulus capacity, open hole.....ceeeeecne el 140 1/m
Internal capacity, 0 " casing.eeeeseenen. et 178 1/m
Mud welght.............. e et es et s e s s s eaoseeal 1.1 g/cm3
P Bottom hole hydrostatic pres. (BHHP)........: 59 gar
() Est. bottom hole static temp. (BHST)..... el 96 o
Est. bottom hole circulating temp. (BHCT)...: 31 C
Est. formation integrity....ccceceeceee sestaeet 0.l49bar/m
FILLER/LEAD TAIL IN
SLURRY SLURRY
CLASS G CLASSG
+3.2 1/100 kg neat
tCEMENT SLURRY COMPOSITION Econolite
. Mix water 1/100 kg 93 sea 44 sea
Total liquid 1/100 kg 6.2 44
Slurry weight g/cm3 1.56 1.92
. 128 76
Slurry yield 1/100 kg
TEST DATA (&) BHCT )
Thickening timed@ BHHP, hr:min 4:00 4:00
Crit. Turb.Flow rate: m/s {(l/min)
Fluid loss, ml/30 min, 70 bar
TEST DATA @) BHST, BHHP
- o3
Campr. strength, bar 12hr927 ¢ -
par 24 hr927°¢  37.4 163.3
REMARKS: = 12 hrg36°¢ 146.3
24 hre36°¢ 243.2
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Volume calculations: (20" casing)

Annular volume: 0.140 m>/m - (550 - 250) m = 42.00 m°
Volume between the casings: O.lwsnﬁﬁn'(250497hn = 10.34 m3
10 m plug at shoe: 0.187 m>/m * 10 m = 1.78 m°
Total theoretical volume: ' 54.12 m3
100% excess in open hole: 42.00 m>
Total cement slurry volume: 96.12 m3
USE:

Lead slurry: Class G cement + 3.2 1/100 kg Econolite

67400 kg (1580 sacks) cement
equal to 86.27 m3 slurry.

Tail in slurry: Class G cement neat with seawater
13000 kg (305 sacks) cement
equal to 9.88 m3 slurry

Job preparation:

Total liquid lead slurry: 67400 kg * 96.2 1/100 kg = ;

64840 liter (= 64.84 m> or 408 bbls)

Volume of Econolite needed in each 10 bbls
3.2

displacement tank: 1590 liter SE.2 = 53 liter
Total volume of Econolite needed: 53 liter é%% = 2160 liter ;

Total liquid tail in slurry: 13000 kg « 44 1/100 kg =
5720 liter (= 5.72 m° or 36 bbls)
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Time estimate for cement job:
Mix cement: 92.12 m>/0.8 m°/m
Displacement: 54 m3/l.0 m3/min

120 min
45 min

Total pumping time:

174 min

Hydrostatic pressure at the casing shoe (550 m):

Height of tail in slurry: (9.88 - 1.78)m>/0.140 m°/m

Hydrostatic head lead slurry: 0.153 bar/m (550-197-58)m
Hydrostatic head tail in slurry: 0.188 bar/m 58 m
Hydrostatic head seawater: 0.100 bar/m (187-25)m

Total hydrostatic pressure:

EquiValent gradient: 73.2 bar/550 m

Estimated formation integrity:

= 58 m

- o= 45.1 bar

= 10.9 bar
= 17.2 bar

= 73.2 bar

0.133 bar/m

0.149 bar/m
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13 3/8" CASING.

The cement volume. is calculated on the basis of the

ENERAL: y
¢ theoretical annulus volume, and the casing to be cemented
100 m into the 20" casing with 25% excess on open hole
volume.
WELL DATA:
Depth kb-sea bed..civeeeeceen Ceectenecssansan 197 m
Depth kb-last shoe...i.veeeens csesccnssacnes 550 m
Depth kb-casing set point......civeeeecennen 1470 m
Open hole dia...ceeveneenns testecessesssaanan 17% "
Annulus capacity, cased hole...vieeeeenenann 94.7 1/m
Annulus capacity, open hole.....ccieeineeeness 64.5 1/m
Internal capacity 13 3/8"casing.. 2. lb/f&t. ..... 77.3 1/m
MUd Weight.eeueeeeoeevonceneosanoaananseonaaat L1od g/cm
Bottom hole hydrostatic pres. (BHHP)........ : 202 bar
Est. bottom hole static temp. (BHST)...:vv.. 51 oC
Est. bottom hole circulating temp. (BHCT). 40 C
Est. formation integrity.....c.ce.. Ceeeeeaae 0.181 par/m
FILLER/LEAD TAIL IN
SLURRY SLURRY
CLASS G CLASS G
-CEMENT SLURRY COMPOSITION + 3.2 1/100 kg neat
Econolite
Mix water 1/100 kg 89 fresh 44 fresh
Total ligquid 1/100 kg 92.2 44
Slurry weight g/cm3 1.56 1.90
Slurry yield 1/100 kg 124 76
TEST DATA (@ BHCT | .
Thickening time@ BHHP, hr:min 5:00 3:00
Crit. Turb.Flow rate: m/s. (1/min)
Fluid loss, ml/30 min, 70 bar
TEST DATA @ BHST, BHHP
Campr. strength, bar 12 hre27°¢c -
bar 24 hre27°cC
REMARKS : bar 12 hres51°c not set 113.9
bar 24 hre51°c, 28 170.1
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Hydrostatic pressure at the casing shoe (1470 m):

Height of tail in slurry: (9.88 - 1.86)m>/0.0645 m>/m

Maximm height lead cement:

Volume to 20" shoe: 0.0645 m3/fm « (1470~124-550) m

Volune above 20" shoe: 75.65 m3 - 51.3 m3

Height above 20" shoe: 24.35 m>/0.0947 m>/m
Maximum height lead cement: (1470-550-124+257)m
Hydrostatic head lead slurry: 153 bar/m « 1053 m
Hydrostatic head tail in slurry: 0.186 bar/m » 124 m
Hydrostatic head mud: 0.137 bar/m ¢ 293 m
Total hydrostatic pressure

Equivalent gradient: 224.3 bar/1470 m

Estimated formation integrity:

124 m

51.3 m°
3

24.35 m
27 m
1053 m
161.1 bar

23.1 bar

40.1 bar

224.3 bar
0.153 bar/m

0.181 bar/m
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CASING CEMENT DATA AND CALCULATIONS, " CASING.

GENERAL: The cement volume is calculated on the basis of the
theoretical annulus volume and the casing to be cemented
100 m into the 13 3/8" casing with 25% excess on open
hole volume.,

WELL DATA:
Depth kb-sea bed....c.cceeeven.s cessens ceeena.r 197 m
Depth kb—last Shoe.l.."'.‘l."."‘l........: 1470 m
Depth kb-casing set point......... Ceeeeaee..: 1805 4 0
Open hole dia.ceeeeeeonas cesecvaaas eeeeeea.: 121740
Annulus capacity, cased hole................: 30.3 1/m
Annulus capacity, open hole.....icivevneneat .29.1 1/m
Internal capacity, 9 5/8'casing.43.5 and. 47 .]b,/f’c 38.8/38.21/m
MUA WEEGHE. v e e nsemsemneensensenneaneannanea: 1.75 g/cm®
Bottom hole hydrostatic pres. (BHHP)..... »es2 310 gar
Est. bottom hole static temp. (BHST)..... eoss 69 ot
Est. bottom hole circulating temp. (BHCT)...: 46 C
Est. formation integrity..cceeecesencccccnnn ¢ 0.193 bar/m
FILLER/LEAD . TAIL IN
SLURRY SLURRY
CLASS CLASS G

+ 3.54.1/100kg Fh-l
+2.57 '1/100kg CFR~2L
+0.13 1/100kg HR-GL

- . CEMENT SLURRY COMPOSITION

Mix water 1/100 kg 38.7 fresh
Total liguid 1/100 kg 44.9
Slurry weight g/cm3 i 1.90
Slurry yield 1/100 kg 76

TEST DATA (@ BHCT ]

Thickening timed@ BHHP, hr:min 4:29

Crit. Turb.Flow rate: m/s. (1/min)

Fluid loss, ml/30 min, 70 bar 175

TEST DATA @) BHST, BHHP
Campr. strength, barjiz2 hr 161.6
bar24 hr 226.2

REMARKS:
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Volume calculations: (9 5/8" casing)

Anmular volume (12 1/4-9 5/8"): 0.0291 m3/m « (1805~1470)m = 9.75 m3
Volure between casings : 0.0303 m3/m «100 m = 3.03 "
24 m plug at shoe : 0.0388 m3/m s 24 m = 0.93 "
Total theoretical volume : = 13.71 m3
25% excess in open hole : 9.75 m3. 0.25 = 2.44 "
Total slurry volume : = 16.15 m?

USE:

Class G cement +
21250 kg (500 sacks) cement

equal to 16.15 m3 slurry

Job preparation:

Total liquid needed; 21250 kg« 44.9 1/100 kg = 9541 1tr.

(= 9.54 m3 or 60 bbls)

Volume of FL-1 needed in each

10 bbls displacement tank 1590 1ltr - %’1-5-’% = 125 ltr.
Volume of CFR-2L needed in each

10 bbls displacement tark: 1590 ltr » 2227 = 91 ltr.
Volurme of HR-6L needed in each tark: 1590 ltr » S = 4.6 ltr
Total volume of HR-6L: 4.6 liter » &2

i © T 10 = 28 liter

Total volume of FL-1 needed: 125 litex’-%%- = 750 liter
Total volume of CFR-2L needed: 91 liter-23 = 546 liter
20 bbls spacer to used at 1.82 kg/liter.
Time estiméte for the job:
Mixing cement: 16.15 m3/0.8 m3/min. = 20 min
Displacement: 71 m3/l;0 m3/min = 71 min
Total pumping time: = 91 min

or I hour 31 min
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Volume calculations:

Annular volume (17%"-13 3/8"):0&%45n§ﬁn(l4ﬂ}550hn = 53.34 m3
Volume between the casings: 0.0947 &/ « 100 m = 9.47 m>
24 m plug at shoe: 0.0773 m3/m « 24 m = 1.86 m3
Total theoretical volume: = 70.67 m3
25% excess in open hole: 59.34 m>+ 0.25 = 14.84 "
Total slurry volume: = 85.51 m3
USE: -
Lead slurry: Class G cement + 3.2 1/100 kg Econolite

61000 kg (1430 sacks) cement

equal to 75.64 m3 slurry
Tail in slurry: Class G cement neat with fresh water

13000 kg (305 sacks) cement

'equal to 9.88 m3 slurry.
Job preparation:
Total liquid lead slurry: 61000 kg 92.2 1/100 kg = 56242 ltr.

(= 5.62 m> or 354 bbls)

Volume of Econolite needed in each 10 bbls

displacement tanks: 1590 liter - 352

Total volume of Econolite needed: 55.2 liter - EE%

Total liquid tail in slurry: 13000 kg «44 1/100 kg

(= 5.72 m

Time estimate for the job:

Mixing cement: 85.51 m3/0.8 m3/min
Displacement: 101 m3/l.0 m3/min

Total pumping time:
. - or 2 hours 28 min.

55.2 liter

1954 liter

It

5720 liter

or 36 bbls)

107 min
_101 min
_208 min
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Hydrostatic pressure at the casing shoe (1805 m) :

Cement volume in annulus 13 3/8" - 9 5/8"  :16.15m-10.68m = 5.47m°
Height of cement in anmulus 13 3/8"-9 5/8"  :5.47 m>/0.0303n°m = 18lm
Hydrostatic head cement slurry :0.186 bar/m - 516m = 96.0 bar
Hydrostatic head mud :0.172 bar/m-1289 m = 221.7bar
Total hydrostatic pressure s = 317.7bar
Equivalent gradient ' $318 bar/1805 m = (176bar/m
Estimated formation integrity : = 0193bar/m



	
	
	
	
	
	
	
	
	
	
	
	

