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CAPACITY OF OPEN HOLE

CAPACITY OF OPEN HOLE

Hole Size Hole Size
Inches BBLS/FT Inches BBLS/FT
33/4 0.01366 95/8 0.08999
37/8 0.01458 97/8 0.09473
41/8 0.01652 105/8 0.10966
41/4 0.01754 11 0.11754
41/2 0.01967 12 0.13988
45/8 0.02077 121/4 0.14577
43/4 0.02191 14 3/4 0.21134
57/8 0.03352 15 0.21857
6 0.03497 171/2 0.29750
61/8 0.03644 18 0.31474
61/4 0.03794 181/2 0.33247
61/2 0.04104 19 0.35082
65/8 0.04263 191/2 0.36938
63/4 0.04426 20 0.38857
77/8 0.06024 201/2 0.40824
83/8 0.06813 21 0.42840
81/2 0.07018 211/2 0.44904
85/8 0.07226 22 0.47017
83/4 0.07437 221/2 0.49179

(Hole Size In?) = 1029.4 = bbls/ft
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HEevI-WATE DRILLPIPE
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n CasING

oD
Inches

41/2
41/2
41/2
41/2
41/2

NN

NN N

75/8
75/8
75/8
75/8
75/8

81/8
85/8

Wit/Ft w/
Couplings|
9.50
10.50
11.60
13.50
15.10
11.50
13.00
15.00
18.00
14.00
15.50
17.00
20.00
23.00
18.00
24.00
28.00
32.00
17.00

20.00
23.00
26.00

29.00
32.00
35.00

38.00
24.00
26.40
29.70
33.70
39.00
26.00
35.00
28.00

ID
(Inches)

4.090
4.052
4.000
3.920
3.826
4.560
4.494
4.408
4.276
5.012
4.950
4.892
4.778
4.670
5.424
5.921
5.791
5.675
6.538

6.456
6.366
6.276

6.184
6.094
6.004

5.920
7.025
6.969
6.875
6.765
6.624
7.386
7.285
8.017

Capacity

Disp.

Bbl/Ft
0.01625
0.01595
0.01554
0.01493
0.01422
0.02020
0.01962
0.01888
0.01776
0.02440
0.02380
0.02325
0.02218
0.02119
0.02858
0.03406
0.03258
0.03129
0.04152

0.04049
0.03937
0.03826

0.03715
0.03608
0.03502

0.03405
0.04794
0.04718
0.04592
0.04446
0.04262
0.05299
0.05156
0.06244

Bbl/Ft
0.00346
0.00382
0.00422
0.00491
0.00549
0.00418
0.00473
0.00546
0.00655
0.00509
0.00564
0.00619
0.00728
0.00837
0.00655
0.00873
0.01019
0.01164
0.00619

0.00728
0.00837
0.00946

0.01055
0.01164
0.01273

0.01383
0.00873
0.00960
0.01081
0.01226
0.01419
0.00946
0.01273
0.01019

Capacity
plus Disp.
0.01971
0.01977
0.01976
0.01984
0.01971
0.02438
0.02435
0.02434
0.02431
0.02949
0.02944
0.02944
0.02946
0.02956
0.03513
0.04279
0.04277
0.04293
0.04771

0.04777
0.04774
0.04772

0.04770
0.04772
0.04775

0.04788
0.05667
0.05678
0.05673
0.05672
0.05681
0.06245
0.06429
0.07263




CASING

oD
Inches

85/8
85/8

85/8
85/8
85/8
9
95/8
95/8
95/8
95/8
95/8
95/8
10
10 3/4
10 3/4
10 3/4
103/4
103/4
113/4
113/4
113/4
113/4

Wt/Ft w/
Couplings

32.00
36.00

40.00
44.00
49.00

40.00
32.30

36.00
40.00
43.50
47.00
53.50
33.00
32.75
40.50
45.50
51.00
56.50
42.00
47.00
54.00
60.00
40.00
45.00
48.00
54.50
61.00

68.00
72.00
65.00
75.00
84.00
94.00
106.50
133.00

ID
(Inches)

7.921
7.825

7.725
7.625
7.511

8.150
9.001

8.921
8.835
8.755
8.681
8.535
9.384
10.192
10.050
9.950
9.850
9.760
11.084
11.000
10.880
10.772
11.384
12.360
12.715
12.615
12.515

12.415
12.347
15.250
15.124
15.010
19.124
19.000
18.730

Capacity

Disp.

Bbl/Ft
0.06095

0.05948

0.05797
0.05648
0.05480

0.06453
0.07870

0.07731
0.07583
0.07446
0.07321
0.07077
0.08554
0.10091
0.09812
0.09617
0.09425
0.09254
0.11935
0.11754
0.11499
0.11272
0.12589
0.14841
0.15705
0.15459
0.15215

0.14973
0.14809
0.22592
0.22220
0.21887
0.35528
0.35069
0.34079

Bbl/Ft
0.01164

0.01310

0.01455
0.01601
0.01783

0.01455
0.01175

0.01310
0.01455
0.01583
0.01710
0.01946
0.01201
0.01192
0.01473
0.01655
0.01856
0.02019
0.01528
0.01710
0.01965
0.02183
0.01455
0.01637
0.01746
0.01983
0.02219

0.02474
0.02620
0.02365
0.02729
0.03056
0.03420
0.03875
0.04839

Capacity
plus Disp.

0.07259
0.07258

0.07252
0.07249
0.07263

0.07908
0.09045

0.09041
0.09038
0.09029
0.09031
0.09023
0.09755
0.11283
0.11285
0.11272
0.11281
0.11273
0.13463
0.13464
0.13464
0.13455
0.14044
0.16478
0.17451
0.17442
0.17434

0.17447
0.17429
0.24957
0.24949
0.24943
0.38948
0.38944
0.38918

Wes
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DupLEx Pumps AT 100% EFFICIENCY
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ColLED TUBING
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CoILED TUBING
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ColILED TUBING FREE POINT

FREE POINT CALCULATION

From Hook’s law, if tubing is under a tension
force F, then the elastic elongation is given by

M
FLx12

AL=
EA,

where AL = tubing stretch (in); F = axial force
on tubing (Ibs); L = free length of tubing (ft);
A, = nominal cross sectional area of tube (in);
E = Young's modulus of elasticity (30,000,000
psi for steel).

To determine the free point, pull the pipe into
tension with at least 500 pounds of load over
the hanging weight of the tubing in the hole.
Make a visible reference mark on the pipe.
Increase the pull on the pipe in increments
of 1000 pounds over original tubing weight.
Measure the amount of pipe stretch (AL).
Subtract the original weight reading from the
final pull weight (Fp). Read the correct Free
Point Constant (Cgpc) from the following table
for the coiled tubing involved and use the
following equation:

AL Cepc @
Fo

where L = minimum length of free pipe (ft);
AL = Stretch (in); Cgpc = Free Point Constant;
Fp = pull force difference (1,000 pounds).

Example: Determine the minimum length of
free coiled tubing being stretched when a
10,000 foot string of 1.25” OD, 0.087" wall
tubing stretches 39 inches with an applied pull
of 5,000 pounds over tubing weight.

AL Cepc
Fo

_39x760
a 5
L = 5,928 feet



CoILED TUBING STRETCH TABLE

CoILED TUBING STRETCH TABLE
Size (Inches) Cross Sectional Free Point
OD x Wall Thickness Area (Sq In) Constant
1.250 x 0.087 0.304 760.0
x 0.095 0.328 820.0
x0.102 0.351 877.5
x0.109 0.374 935.0
x0.125 0.420 1050.0
x0.134 0.451 1127.5
x0.156 0512 1280.0
x 0.095 0.399 997.5
x0.102 0.428 1070.0
x0.109 0.456 1140.0
x0.125 0512 1280.0
x 0.134 0.552 1380.0
x0.156 0.629 1672.5
1.750 x 0.109 0.538 1345.0
x0.125 0.605 1612.5
x 0.134 0.652 1630.0
x 0.156 0.745 1862.5
x0.175 0.831 2077.5
2,000x0.109 0.619 1647.5
x0.125 0.698 1745.0
x0.134 0.753 1882.5
x 0.156 0.861 2152.5
x0.175 0.962 2405.0
2.375x0.125 0.837 2092.5
x0.134 0.904 2260.0
x 0.156 1.035 2587.5
x0.175 1.168 2895.5
x0.190 1.241 3102.5
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NITROGEN

Calculate the average pressure
(WHP + BHP =+ 2).

Calculate the average temperature

(surface temp. + bottomhole temp. + 2).
From average pressure on chart, read up to average
temperature, then across to SCF/BBL of space.

To find BHP if WHP is known:

locate WHP on left side of chart and cross to average
temp. Read down to depth function and Add TVD and
read up to average temp line then left to obtain BHP.

To find WHP if BHP is known:

locate BHP on left side of chart and cross to average
temp. Read down to depth function and SUBTRACT
TVD and read up to average temp line then left to
obtain WHP.

Find BHP on chart and reference to desired foam
quality. Read across to SCF/BBL. This SCF/BBL must be
pumped for every BBL of liquid.

BHP, Thousands of psi
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ELECTRIC LINE
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ELECTRIC LINE
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WIRELINE
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RULES oF THUmB

1. Area of circle = Diameter squared x .7854

2. Circumference of a circle = 7t x diameter

3. Diameter of a circle = Circumference + rt

4. Force per square inch of weight it takes for a tool
string to fall, neglecting friction

Force = Area in square inches x pressure

5. Weight per foot of round bar stock or stem =
Diameter squared x 8 + 3

6. To find fill-up volume of pipe: inside diameter
squared equals barrels per 1,000 feet
(ID?inches = bbls/1000 feet)

7. To convert API gravity to specific gravity:

141.5
—_ =SG
131.5 + degrees API

8. To convert specific gravity to gradient (psi/ft):
S.G.x 0433

9. Wireline will fall back approximately one foot
for every 100 feet of wireline in hole.

10. Area of wireline:
(0.072 = 0.0040) (0.082 = 0.0052)
(0.092 = 0.0066) (0.105 = 0.0087)
(0.108 =0.0092) (0.125 =0.0123)

11. Twice the strokes is approximately 4 times
the pressure

12. Adjusted pipe weight in lbs/ft x.03638 =
bbls/100 ft displacement

13. Steel weighs 490 lbs/cu ft.
14. Pipe weight x 0.002 x depth + 5.6 = bbls to fill hole

15.Volume increase when weighting up:
100 sacks of barite mixed + 15 = bbls increase

16. In 10-12 ppg mud, 60 sacks of barite increases
100 bbls by 1ppg



WELL CoNTROL FORMULAS

UNITS OF MEASURE
1. Fluid Density or Mud Weight - pounds per gallon (ppg)

2. Pressure - pounds per square inch (psi)

3. A=area(inch?

4, D =diameter (inches)

5.  OD = outside diameter (inches)

6. D =inside diameter (inches)

7. F=force (Ibsf)

8. BF =buoyancy factor

9. Length and Depth - feet (ft)

10. Volume - oilfield barrels e.g. 42 US gallons (bbls)
11. Capacity - barrels per foot (bbls/ft)

12. Pump Output - barrels per stroke (bbls/stk)

13. Tubular Displacement - barrels per foot (bbls/ft)
14. Fluid Gradient - pressure per vertical foot (psi/ft)
15. HP = hydrostatic pressure (psi)

16. FP =formation pressure (psi)

17. G =gradient (psi/ft)



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

WELL CoNTROL FORMULAS

. Gi=gradient of the influx (psi/ft)

. MD = measured depth (ft)

TVD = true vertical depth (ft)

KRP = kill rate pressure (psi)

KMW = kill mud weight (ppg)

OMW = original mud weight (ppg)

ICP = initial circulating pressure (psi)

FCP = final circulating pressure (psi)

MASP = maximum allowable surface pressure (psi)

MAASP = maximum allowable annular surface
pressure (psi)

ECD = equivalent circulating density (ppg
equivalent mud weight)

APL = annular pressure loss (psi)

Q = pump rate (gallons per minute)

SIDPP = shut-in drill-pipe pressure (psi)

SICP = shut-in casing pressure (psi)

MAMW = maximum allowable mud weight (ppg)



FORMULAS & CALCULATIONS

PipE/HoLE CAPACITY
D2
1029.4

ANNULAR CAPACITY
ID2 - OD2
1029.4

RECTANGULAR TANK CAPACITY
Length x Width
5.61

FLUID GRADIENT
MW x 0.052

HYDROSTATIC PRESSURE
MW x 0.052 x TVD

MAximum ALLowasLE Mub WEIGHT (MAMW)
P(shoe)+0.052+Shoe TVD

MAXIMUM ALLOWABLE ANNULAR SURFACE PRESSURE
(MAMW - MW) x 0.052 x Shoe TVD

KiLL Mup WEIGHT

SIDPP
0052 xTvD oMW

INITIAL CIRCULATING PRESSURE
SCRpsi + SIDPP

FINAL CIRCULATING PRESSURE
KMW
SCRpsi X —OMW

HEIGHT OF INFLUX (VERTICAL WELL)

Influx Volume
Annualar Capacity

GRADIENT OF INFLUX
SICP - SIDPP
Influx height (vertical)

OMW x 0.052 -

BovyLE's GAS Law
PiVi =PV,



ForRMULAS & CALCULATIONS

TRIPLEX PumP OuTPUT
liner ID2 x stroke length x 0.000243 x % efficiency

DupLEx Pump OuTPUT
liner ID2 + (liner ID2 - rod OD2) x 0.000162 x % efficiency

Pump STROKES TO DIsPLACE A GIVEN VOLUME
bbls

Pump Output ppys/stk

Pump PRESSURE CORRECTION FOR DIFFERENT DENSITY

psiq x MW,

Wy
Pump PRESSURE CORRECTION FOR DIFFERENT PumMP RATE
rate #2 } 2

psi #1 x
rate #1

ESTIMATION OF STRIPPING FORCE
(0.7854 x pipe OD2 x annular pressure) + Ibs friction

TRIP MARGIN
annular pressure loss
TVD x 0.052

DENsITY OF DRy PIPE SLUG

capacity + OMW

[ OMW x desired dry pipe length x pipe
slug volume

DisTANCE DRoP IN DRILL PIPE WHEN SLUG IS PUMPED

slug volume x (slug density - current mud weight)
current mud weight x pipe capacity

BARRELS TO FiLL WHEN PuLLING DRY PiPE
pipe displacement (w/tooljoints) x length pulled
or

adjusted weight
2748 x pipe length

PRESSURE DROP PER FOOT TRIPPING DRY PIPE

G x metal displacement
casing capacity - metal displacement

PRESSURE DRoP PER FOOT TRIPPING WET PIPE

G x (metal displacement + pipe capacity)
annular capacity




FORMULAS & CALCULATIONS

LeveL Drop For PuLLING CoLLARs OuT oF HoLE
length of collars x metal displacement

casing capacity

BARITE REQUIREMENT (100 LB SACKS)
(KMW - OMW) x 14.7 x pit volume
(35.5 - KMW)

VoLUME INCREASE DUE TO BARITE ADDITION (100 LB SACKS)
sacks of barite added
14.7

AVERAGE DENSITY WHEN MIXING TWo DIFFERENT DENSITIES

(volume; x density;) + (volume, x density,)
Vi+V,

TEMPERATURE EFFECT ON DENSITY OF CALcium/
Sobium CHLORIDE BRINES

0.003 x (T; -Ty)

Note: Volume increases as temperature increases resulting in a
decrease in density. T = existing temperature °F, T, = desired
temperature, °F

ANNULAR VELOCITY (FT/MIN)

2451xQ
ID2-0D?

ECD
APL
—| +OMW
0.052 xTVD
SuBSEA FORMULAS & CALCULATIONS
HP Loss DUE 1o Riser DiscoNNECT (APL)

(OMW riser - density seawater) x water depth x 0.052 +
(OMW riser x air gap x 0.052)

RISER MARGIN
APL
(TVD - water depth - air gap) x 0.052




FORMULAS & CALCULATIONS

SNUBBING FORMULATIONS & CALCULATIONS

AREA
D2 x 0.7854

FORCE
AxP

BuoyANcy FACTOR

65.4 - MW
65.4
BALANCE POINT
F + friction

effective pipe weight

EFFECTIVE PIPE WEIGHT (FULL)
pipe weight in air x BF

EFFECTIVE PIPE WEIGHT (EMPTY)
pipe weight - (OD2 x 0.0408 x MW)

EFFeCTIVE PIPE WEIGHT WITH DIFFERENT DENSITIES IN
TuBING/ANNULUS
Pipe weight - (OD2 x 0.0408 x MW annulus) + (ID2
x 0.0408 x MW tubing)

LIFTING CAPACITY (ONE CYLINDER)
cylinder ID2 x 0.7854 x hydraulic pressure

SNUBBING CAPACITY (ONE CYLINDER)

(cylinder D2 - rod OD?) x 0.7854 x hydraulic pressure

NoOTES:



WELL CONTROL PROCEDURES

FLow CHECK WHILE DRILLING

1. Alert crew.

2. Stop rotary.

3. Pick up kelly or clear uppermost tool joint above the rig floor.
4. Shut off pump.

5. Observe well for flow.

FLow CHECK WHILE TRIPPING
1. Alert crew.
2. Set slips so last tool joint is at normal working level above
rig floor.
3. Install fill opening safety valve in open position.
4. Observe well for flow.
Note: Make flow check prior to pulling BHA.

SOFT SHUT-IN WHEN DRILLING

1. Open the choke line valve near the BOP stack.

2. Close designated BOP.

3. Close the pre-selected choke.

4. Notify company personnel.

5. Read and record SIDPP & SICP each minute until pressures
stabilize.

SOFT SHUT-IN WHEN TRIPPING
1. Close full opening safety valve or hydraulic valve on topdrive.
2. Open the choke line valve near the BOP stack.
3. Close designated BOP.
4. Close choke while watching casing pressure to ensure pressure
limitations are not exceeded or pressure trapped.
5. Notify company personnel.
6. Pick up kelly and open FOSV or open valve on topdrive.
7. Read and record SIDPP, SICP each minute until pressures stabilize.

HARD SHUT-IN WHEN DRILLING
1. Close designated BOP.
2. Open the choke line valve (HCR) near the BOP stack.
3. Read and record the pit gain and the SIDPP, and SICP each
minute until the pressures stabilize.
4. Notify company personnel.

HARD SHUT-IN WHEN TRIPPING
1. Close full opening safety valve (FOSV).
2. Close designated BOP.
3. Open the choke line valve (HCR) near the BOP stack.
4. Make up kelly or top drive and open (FOSV).
5. Read and record the pit gain and the SIDPP and SICP each
minute until the pressures stabilize.
6. Notify company personnel.




WELL CONTROL PROCEDURES

WAIT & WEIGHT METHOD KiLL REVIEW

1. Shut in well and record SIDPP & SICP every 60
seconds until stabilized.

2. Calculate kill fluid density & weight up pits.
Fillin and complete worksheet & pressure chart.

Bring pump to kill rate speed slowly while holding
a constant casing pressure at shut in value.

5. Maintain circulating pressure according to
chart. This is accomplished by adjusting the
backpressure (casing) with the use of the choke.
Do not adjust pump speed to maintain pressure.

6. When kill mud reaches bit, maintain FCP, final
circulating pressure for the remainder of the
kill operation.

7. Wheninflux s circulated from well and kill mud
is consistent throughout the system, the well
may be shut in to determine if dead. If not,
continue circulating.

DRILLER'S METHOD KiLL REVIEW

1. Shut in well and record SIDPP & SICP every 60
seconds.

2. Bring pump to kill rate speed while holding a
constant casing pressure at the stabilized shut
in value.

3. Maintain circulating pressure (SIDPP+KRP) until
influx has been removed from the well.

4. Induced/swabbed kick: Shut the well back in
and determine if dead.

5. Under-balance kick: Calculate the kill weight
density required to control the well.

6.  Prepare pressure chart and circulate the new
heavier fluid through the well.

7. Maintain circulating pressure according to
chart. This is accomplished by adjusting the back
pressure (casing) with the use of the choke. Do
not adjust pump speed to maintain pressure.

8. When kill mud is consistent throughout the
system, the well may be shut in to determine if
dead. If not, continue circulating.




WELL CONTROL PROCEDURES

REVERSE CIRCULATING KILL REVIEW

1.
2.

3.

Assure proper standpipe and manifold line-up.

Bring pump to kill rate speed while holding a
constant (SITP) backpressure on the tubing.

When pump is at desired speed, circulating
pressure on the casing is held constant until the
tubing is displaced if both the packer fluid and
kill fluid are of the same and sufficient density to
kill the well.

If the annulus fluid (or packer fluid) is not of
sufficient density then it is necessary to pump
kill weight fluid:

a. Hold constant circulating pressure (casing
pressure) until the tubing is displaced.

b. Switch to the Tubing pressure and hold
tubing pressure constant until the annulus
has been displaced.

¢. Switch to the Casing pressure and hold casing
pressure constant until kill weight fluid has
been circulated throughout the well system.

The well may be shut in at this time and checked
for pressure build-up. If no pressure build-up the
well may be opened up and checked for flow. If
no flow then the operations may continue.

If pressure build-up or flow occurs the well may
be circulated a second time.

BULLHEAD KiLL REVIEW

1.

With the well shut in, determine tubing
pressure. If bullheading down the casing,
determine casing pressure.

Prepare bullhead worksheet and pressure chart.
When going down the tubing, some pressure
may be applied to the casing to prevent burst.
If bullheading the casing, pressure may be
applied to the tubing to prevent collapse.

Bring pump online with enough pressure to
overcome surface pressure.

Do not exceed maximum allowables during
bullhead process.

Record any pump rate changes as well as

pressure changes at the predetermined stroke/
volume check points.



WELL CONTROL PROCEDURES

8. When the required volume has been pumped,
or when a pressure increase indicates bullhead
fluid entering the formation, turn off the pump.

9.  Slowly bleed surface pressures to zero.
10.  Shutin the well and monitor for pressure.

DIVERTING WHILE DRILLING

1. 1.Do not shut pump down! (This will result in a
lowering of bottomhole pressure allowing well
to unload at a higher rate.)

2. Chain down the brake.
3. Open downwind diverter line.

Close the diverter packer. Note: Many rigs

have the diverter lines and diverter packer tied
together to minimize confusion at a critical
time.

5. Pump at maximum rate with drilling mud,
seawater or heavy mud.

6.  Seta watch observing diverter system for
signs of failure.

7. Seta watch for signs of broaching.



WAIT & WEIGHT KILL SHEET

TVD FT - MD FT
SIDPP psi - SICP PSI
Kick BBLS Original Mud Wt PPG

Maximum ALLowABLE Mub WEIGHT (MAMW) =
INTEGRITY PRESSUREp, +.052 + DEPTH OF TESTypy g1 + INTEGRITY
LeAK-OFF TesT Mub WEIGHTpp

MaxiMum ALLOWABLE ANNULAR SURFACE PRESSURE g
(MMASP)=

[INTEGRITY MUD WEIGHTpp — PRESENT MUD WEIGHTPPG] X
DEPTH OF TEST1yp pp X 052

ADJUSTED CASING YIELDpg, =
CASING INTERNAL YlELDPSI @100% X SAFETY FACTOR
(< .70) (SUBSEA SHOULD ACCOUNT FOR SEAWATER HYDROSTATIC.)

BOP TEST PRESSUREg, =

KiLL Mub WEIGHTpp . =
SIDPP +.052 + TVDFT + PRESENT MuD WEIGHT

CIRCULATING RATE/BPM =
KILL RATE SPEEDg (s /pyny X PUMP OUTPUTRg) ¢ /s7c

INITIAL CIRCULATING PRESSURE ) =
SIDPP, + KiLL RATE Pump PRESSUREG,

FINAL CIRCULATING PRESSURE g =
KiLL RATE PUMP PRESSUREg, X KiLL MuD WEIGHT,p +
ORIGINAL Mub WEIGHT .

VOLUME IN DRILLSTRINGgg, g =
DRILLPIPE (DRILL COLLARS)p X CAPACITYgg o /p7

STROKES SURFACE TO BiTgpyc =

DRILLPIPE VOLUMEgg, ¢ + DRILLCOLLARS VOLUMEgg, ¢ + SURFACE
LINE VOLUMEgg, s = DRILLSTRING VOLUMEgg, ¢

+ Pump OUTPUTBBLS/STK

VoLume BETWEEN DP & CASINGgg, ¢ =

[CASING ID SQUARED — OD oF DP SQUARED] + 1029.4 =
CAPACITYBBLS/F[ X DP LENGTH IN CASING

VoLume BETWEEN DP & OHgg, ¢ =
[HoLE Size SQUARED — OD oF DP SQUARED] + 1029.4 =
CAPACITYgg) o /7 X DP LENGTH IN OHp¢

VoLume BETWEEN DC & OHgg, o =
[HoLE Size SQUARED — OD oF DC SQUARED] + 1029.4 =
CAPACITYgg, o /pr X DC LENGTH IN OH

Cucs



WAIT & WEIGHT KILL SHEET

(SuBsEA ONLY) VOLUME IN CHOKE LINEgg, ¢ =
ID OF CHOKE LINE SQUARED + 1029.4 = CAPACITYgg, o /1
X CHOKE LINE LENGTHL

ToTAL ANNULAR VOLUMERg, ¢ =

VoL. BETWEEN DP & CAsING + VoL. BETweeN DP & OH + VoL.
BETWEEN DC & OH + (VOLUME IN CHOKE LINE

FOR SUBSEA ONLY)

STROKES BIT TO CASING SHOEgqys =
[VoL. BeTweeN DP & OH + VoL. BeTweeN DC & OH] +
Pump OUTPUTgg, /STK

STROKES BIT TO SURFACEgy s =
ANNULAR VOLUMERg ¢ + PUMP OUTPUTgg, ¢ /61

TOTAL STROKES SURFACE TO SURFACEgys =
STROKES SURFACE TO BiTgrys + STROKES BIT TO SURFACEg7 o

WELL KiLL CHECK LisT
KMW prG ICP psi FCP PSI

Surface to Bit BBLS STKS
Bit to Casing Shoe BBLS STKS
Bit to Surface BBLS STKS

Surface to Surface BBLS STKS
(CHECK LIST INFO FROM FOLLOWING CALCULATIONS.)

PRESSURE CHART

Strokes Target Drillpipe Actual Drillpipe
or Volume Pressure Pressure
0 IcP
BIT FCP



BULLHEAD KIiLL SHEET

KiLL FLUID DENSITYppe =
FORMATION PRESSp +.052 + DEPTH (TVD) TO PERFSL;

TUBING VOLgg, g = TUBING LENGTH 1 X CAPACITYgg, o /5y

STROKES SURFACE TO EOT ¢y s =
TUBING VOLUMEgg, 5 + PUMP OUTPUTgp, ¢ /1y

CAsING VoLUME EOT T0 PERFSgg o =
[DePTH PeRFSy — DEPTH EOTp] X CASING CAPyg o /¢y

STROKES EOT T0 PERFSgpy s =
CasING VoL. EOT 0 PeRFSyg, ¢ + PUMP OUTPUTgg, ¢ /s7c

STROKES SURFACE TO PERFORATIONS gys =
SURFACE TO EOTpys + EOT TO PERFSy s +
(IF REQUIRED) OVERDISPLACEMENTSTKS

BARRELS SURFACE TO PERFORATIONS g, ¢ =
SURFACE TO EOTpg, ¢ + EOT TO PERFSgp ¢ +
(IF REQUIRED) OVERDISPLACEMENTSTKS

STROKES OR BARRELS PER STEPgys/pp| s =
SURFACE TO PERFSgr + 10 (PRESSURE CHART STEPS)
SURFACE TO PERFSBBLS + 10 (PRESSURE CHART STEPS)

ADJUSTED CASING YIELDpg, =
CASING INTERNAL YIELDpg) X SAFETY FACTOR (< .70)

ADJUSTED TUBING COLLAPSE g, =
TUBING COLLAPSEg; X SAFETY FACTOR (< .70)

ADJUSTED TUBING INTERNAL YIELDpg =
TUBING YIELDpg; X SAFETY FACTOR (< .70)

(IF LESS THAN INITIAL OR FINAL EST. MAX. PRESSURE ON TUBING, DO
NOT EXCEED THIS PRESSURE.)

EsT. FORMATION INTEGRITY PRESSURE (LEAK-OFF)pg, =
ESTIMATED INTEGRITY FLUID DENSITYPPG X .052 x DEPTH (TvD) TO
PERFSEr

AVERAGE HYDROSTATIC PRESSURE IN TUBINGpg, =
FORMATION PRESSUREp, = INITIAL SITP g

INITIAL EST. MAX. PRESSURE ON TUBING (STATIC) g, =
ESTIMATED FORMATION INTEGRITY PRESSUREpg, —
AVERAGE HYDROSTATIC PRESSURE IN TUBINGpg




BULLHEAD KiLL SHEET

KiLL FLUID HYDROSTATIC PRESSUREpg) =
KiLL FLuip DENSITYPPG X .052 x DEePTH (TVD) TO PERFS,__r

FINAL EST. MAX. PRESSURE ON TUBING (STATlc)PSI =
ESTIMATED FORMATION INTEGRITY PRESSUREpg, — KILL FLUID HYDRO-
STATIC PRESSURE g

PSI PER STEP,¢ = ,
INITIAL MAXIMUM PRESSURE’PSI — FINAL MAXIMUM PRESSURE pg
+ 10 (PRESSURE CHART STEPS)

;LESSER OF INITIAL EST. MAX. PRESSURE OR AD.. TUBING YIELD.
LESSER OF FINAL EST. MAX. PRESSURE OR AD.J. TUBING YIELD.

WELL KiLL CHECK LisT

SHUT-IN TUBING PRESSURE PSI

SHUT-IN CASING PRESSURE PSI

KiLL FLuip PPG
VOLUME/STROKES

SURFACE TO EOT BBLS STKS

EOT TO PERFORATIONS BBLS STKS

SURFACE TO PERFORATIONS BBLS STKS

ToTAL TO Pump BBLS STKS

PRESSURE CONSIDERATIONS

INITIAL EST. MAX. PRESS. ON TUBING PSI
FINAL EST. MAX. PRESS. ON TUBING PSI
(CHECK LIST INFO FROM FOLLOWING CALCULATIONS.)

PRESSURE CHART

StrokesEstimated MaximumActual Tubing
or Volume Static Pressure Pressure

o INImIAL

KiLL PoiNt FINAL

OVERDISPLACE




m FIELD UNITS To METRIC CONVERSION

If you have: | Multiply By: To Get:
Feet X 0.3048 Meters (M)
Inches X 2.54 Centimeters (cm)
Inches X 25.4 Millimeters (mm)
Wt Indicator (Lbs) X 0.0004536 Metric Tons
Wt Indicator (Lbs) X 0.44482 Decanewtons (daN)
Pounds X 0.4536 Kilograms
Weight (Lbs/Ft) X 1.4882 Kg/M
Pounds per Barrel X 2.85307 Kg/M®
Barrels X 1568.987 Liters
Barrels X 0.15898 Cubic Meters
Gallons X 3.7854 Liters
Gallons X 0.0037854 Cubic Meters
Barrels/Stroke X 1568.987 Liters/Stroke
Barrels/Stroke X 0.158987 Cubic Meters/Stroke
Gallons/Minute X 3.7854 Liters/Minute
Barrels/Minute X 1568.987 Liters/Minute
Barrels/Minute X 0.158987 Cubic Meters/Minute
BBL/Ft Capacity X 521.612 Liters/Meter (1/m)
BBL/Ft Capacity X0.521612 Cubic Meters/Meter
BBL/Ft Displacement X 521.612 Liters/Meter (1/m)
BBL/Ft Displacement X0.521612 Cubic Meters/Meter
Gradient PSI/Ft X 22.6206 KPa/M
Gradient PSI/Ft X 226206 Bar/M
Mud Weight PPG X 0.119826 Kilograms/Liter
Mud Weight PPG X 119.826 Kilograms/Cubic Mtr
Mud Weight PPG X 0.119826 Specific Gravity
Mud Weight (Lb/FTS) X 1.60185 Kg/M?
Farenheit Degrees X.66-17.8 Celsius Degrees
PSI X 6894.8 Pascals (Pa)
PSI X 6.8948 Kilopascals (KPa)
PSI X.06895 Bar




METRIC TO FIELD UNITS CONVERSION

If you have: Multiply By: To Get:
Meters X 3.2808 Feet
Centimeters (cm) X 0.3937 Inches
Millimeters (mm) X 0.03937 Inches
Metric Tons X 2204.6 Pounds
Decanewtons (daN) X.22481 Wt Indicator (Lbs)
Kilograms (Kg) X2.2046 Pounds
Kg/M X 0.67196 Weight (Lb/Ft)
Kg/M3 X 0.3505 Pounds per Barrel
Liters X 0.00629 Barrels
Cubic Meters X 6.2898 Barrels
Liters X 0.2642 Gallons
Cubic Meters X264.173 Gallons
Liters/Stroke X 0.00629 Barrels/Stroke
Cubic Meters/Stroke X 6.2898 Barrels/Stroke
Liters/Minute X 0.2642 Gallons/Minute
Liters/Minute X 0.00629 Barrels/Minute
Cubic Meters/Minute X 6.2898 Barrels/Minute
Liters/Meter (L/M) X 0.0019171 BBL/Ft Capacity
Cubic Meters/Meter X1.917 BBL/Ft Capacity
Liters/Meter (L/M) X 0.0019171 BBL/Displacement
Cubic Meters/Meter X1.9171 BBL/Displacement
KPa/M X 0.044207 Gradient PSI/Ft
Bar/M X 4.4207 Gradient PSI/Ft
Kilograms/Liter (Kg/L) X 8.3454 Mud Weight PPG
Kilograms/Cubic Mir X 0.0083454 Mud Weight PPG
Specific Gravity (SG) X 8.3454 Mud Weight PPG
Kg/M® X 6.24279 Mud Weight (Lbo/Ft%)
Celsius Degrees X1.8+32 Farenheit Degrees
Pascals (Pa) X 0.000145 PSI
Kilopascals (KPa) X 0.14504 PSI
Bar X 14.50377 PSI
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