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INTRODUCTION
TO THE FIRST ENGLISH-LANGUAGE EDITION
OF THE DRILLING DATA HANDBOOK

The great success elicited by the French edition entit-
led Formulaire du Foreur has resulted in the publication
of a fifth edition. Because of this and of the many
requests we have received from non-French-speaking
drillers, this English version is now available under the
title Drilling Data Handbook.

The primary purpose of this book is to provide useful
information in @ compact and easily accessible form for
use in drilling and production work.

This first edition includes, in section A, several conver-
sion tables which may be helpful to those who want to
use the International System of Units (Sl).

Sections B through M give drilling equipment charac-
teristics according to the latest API standards, or accor-
ding to manufacturer specifications. Also included are
technical drilling data and procedures for drilling muds,
pressure losses, cementing, directional drilling, kick-off
control, etc. '

This handbook is as accurate as possible but it can be
improved with the help of the users. Any corrections or
suggestions are cordially invited to make it work better
for you.

Refer suggestions to: ENSPM - CESFEG, BP 311,
92506 Rueil-Maimaison Cedex {France).
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EERH
IMPORTANT NOTICE

EFRPR R R RNNEFE , BRAEERN MKSABESIH

feniE . MKPS#irefd . SO 5S] A Gl , SR OO 2% .
* Measurements and formulas in this handbook are given in legal units; MKSA or Inter-
national System (Systeme internationa! : Sij.

On oll fields the MKpS system is stil! cormonly used. !ts units have only a 2 %
ditference from the equivalent units of the International System (Sl).

For example : #itn:
ENERRER M (WE) (Pa ). "B moie - BERSEG, R OWT G- RN,
THE LEGAL UNIT FOR PRESSURE IS THE PASCAL. The bar, a multiple of the pascai
(1 bar = 10* pascals}, which is a convenient unit, is acthorised.

1 kgf/cm® = 0,98 bar 1afh/ EXxI=0.981T
NENEER{L A (N,
THE LEGAL UNIT FUR FORCE IS THE NEWTON (N}

I te#=1.0247 0 1 decanewton (daN) = 1,02 kilogramme force (kgt)

VAR =098+ 2 4 1 kgt = 0,98 daN
VA4 = 1020 ) 10° daN = 1.02 t (tonne-force)
1047 = 0,98 F 4 4l 1t = 0,98 10* daN

SRR ERMAFE - K (m N ), KUESREN +4® - (n-daNgfidaN—m |
THE LEGAL UNIT FOR TORQUE IS THE METRE-NEWTON (m.N). A multiple of this unit
s usualy used. i.e. the metre-decanewton (m.daN)

Vb8 k= 1020 FF b — % t m.daN = 1,02 m.kgf
VAR = k=0.98 & b i~ K 1 mkgt = 0,98 m.daN
PIRMEILD X ER AR |

KEEP THESE EQUIVALENCES IN MIND

FFMIIE SR | ABERAE S .
IN THIS HANDBOOK THE COMMA IS USED TO INDICATE THE DECIMAL POINT
IN BOTH ENGLISH AND METRIC VALUES

For example : @l

3,125 in instead of 3.125 in 3,125 &~H{esk 3. 12545 ;
13254 kg instead of 1325.4 kg 1325 44T 08 1325 4207 .




MKPSA $HRE 4 SIHlI R H %
CONVERSION TABLE
(MKpSA System into Sl System)
Tonne-force (tf) into 10° decanewtons (10° daN)
Kilogrammes-force per square centimetre (kgf/cm?) into bars
Metre-kilogrammes-force {m.kgf) into metre-decanewtons (m.daN)

MARATHE  AFN/EXERAR KATTIRERN K

r o 1 2 3 4 5 6 7 8 9

0 0 0.981 1,962 2.943 3.924 4905 5.886 5.867 7.848 8,829
10 §810{ 10.79 177 12.75 13.73 14.72 15,70 16.68 17.66 18.64
20 19,62 20.60 2158 22.56 23.54 24,52 25.50 26,48 27.4% 28 44
30 29.43 30.41 31,3¢ 32.37 33,35 3433 35,32 36,30 37.28 38.26
40 39.24 40.22 41,20 42.18 43,16 4414 45.13 46 1 47.09 48.07
50 49.05 50.03 51.01 51.99 52.97 5395 54.93 5591 56.89 57,88
60 58.86 59.84 60,82 61.80 62,78 6376 64.74 65.72 66.70 67.68
70 68.67 69.65 7061 7°.61 72,59 7357 74,55 7553 76.51 77,49
80 78,48 79.46 80,44 8142 82.40 83.38 84.36 B85 34 86 32 87130
90 88,29 89.27 90,25 91.23 92.21 93.19 9417 9515 96.13 87,1
100 98,10 99.08 | 100.06 | 101.04 | 102.02 | 103,00 | 103.98 | 10496 | 10594 |106,92
110 107.91 | 108,89 | 10987 | 11085 | 111.83 | 11281 [ 113,79 | 11477 | 11575 { 116.73
120 11772 | 118.70 | 119,68 | 12066 | 12164 | 12262 | 123.60 | 12458 | 12556 ! 126,54
130 127,53 1 128,51 | 129,49 | 130,47 | 131,45 | 13243 | 133.41 | 13439 | 13537 | 136.35
140 137.3¢ 138,32 | 139,30 | 140.28 | 141.26 ; 142,24 | 143.22 | 14420 | 14518 | 146.16
150 147,15 ] 14513 | 14941 | 150,09 } 151.07 ; 15205 | 153.03 | 15401 | 154.99 | 15597
160 156.96 | 157,94 | 158,92 | 159.90 | 160.88 | 16186 | 162.84 | 163.82 | 164.80 , 165.78

70 166.77 | 167.75 | 168,75 | 169.71 { 170.69 | 17167 | 17265 | 173,63 | 174.61 ‘1 175.59
180 176,58 | 177.56 § 178.54 | 179.52 | 180.50 @ 18148 | 182.46 | 1B3.44 | 184.42 | 185.40
190 18639 | 18737 | 188,35 | 189.33 | 190,31 ; 19129 | 192.27 | 19325 | 194.23 | 195 71

200 196.20 | 197.18 | 198,16 | 199.14 | 200.12 ; 201.10 | 202.08 | 203.06 | 204.04 -« 205.02
210 20601 | 20699 | 207.97 | 208,95 | 209,93 | 21091 | 211.89 | 21287 | 213.85  214.8)
220 21582 | 216,80 | 217,78 | 218,76 | 219,74 | 220.72 | 221.70 | 222,68 | 223.66 | 224.64
230 22563 | 22661 | 22759 | 228.57 | 229,55 | 23053 | 231.51 | 23249 | 233.47 1234 15
240 23544 1 23642 1 237,40 | 23638 | 23936 24034 | 24132 | 24230 | 24328 21306

250 24526 | 246.23 | 247,21 | 24819 | 24817 | 25015 | 251.13 | 25211 | 253.09 ‘ 254.07
260 255,06 | 256.04 | 25702 | 258,00 | 258,98 | 250.96 | 260.94 | 261.92 | 262.90 ! 263.88
270 264.87 | 26585 | 266.83 | 267.61 | 268.79 | 269.77 | 270.75 | 27173 } 272.71 | 272.68
280 27168 | 27566 | 276.64 | 27762 | 278.60 | 279.58 ! 280 56 | 281.54 | 282.52 | 283.50
290 28449 | 28547 | 28645 | 287.43 ; 288.41 . 28939 | 290.37 | 291.35 | 292.33 ' 2933
300 294,30 | 29528 | 296,26 | 297.24 | 298.22 | 29920 | 300.18 | 301.16 | 302.14 |303.12

310 304,11 | 305.09 | 306.07
320 313.92 | 31490 | 31588
330 32373 | 324.71 | 325,69
140 ) 333,54 ) 33452 | 335,50

307.05 | 308.03 !309.01 | 30999 | 310,97 ; 311.95 |312.93
31686 | 317.84 | 31882 § 319.80 | 320.78 | 321.76 | 32274
326,67 | 327.65 | 32863 | 329.61 | 330.59 | 331.57 | 332.55
336 4B | 337.46 | 33844 | 33042 | 340.40 | 34138 | 342.36
350+ 343,35 | 34433 | 345,31 | 34629 | 347.27 [ 348.25 | 349.23  350.21 | 351.19 | 352.17
360 | 353,16 | 354,14 | 355,12 | 356,10 | 357.08 | 358.06 | 359.04 360.02 [ 361.00 l 361.93
370 362.97 136395 | 364,93 ;36591 | 166,89 136737 | 368.85 269,83 | 370.8) ‘ 371.78
280 37278 137376 | 374,74 | 37572 | 376.7G | 37768 | 37866 . 379 4 [ 360.62 38160
390 | 36259 | 38357 | 384.55 ; 38553 | 38651 | 387.49 | 3838.47 | 388.45 ‘ 39043 39141
420 | 39240 [ 39338 [ 394,368 | 38534 | 196.32 | 39730 | 398.28 | 399.26 | 400.24 401.2?
V0 40221 140319 | 40417 1 405.15 { 406,13 | 407,11 | 408.09 | 409.G7 | 410.05  411.03
420 412,02 [ 413.00 | 413,98 | 41496 | 41594 | 416,92 | 417.90 | 418.85 | 419.86 | 42084
$30 | 42183 42281 | 423.79 | 42477 | 42575 | 426,73 | 42771 | 42869 | 42967 |430.65
440 | 431.64 | 43262 | 433.60 | 434,58 | 43556 | 436.54 | 437,52 | 43850 | 439,48 | 440.46
450 1 44145 | 44243 | 443,41 | 44439 | 44537 | 446,35 | 447.33 | 44831 L 44929 | 450.27

460 451,26 452,24 | 453.22 | 45420 | 455,18 | 456,16 | 45714 | 456,12 | 459.10 |460.08
470 1 461.07 ) 462.05 | 463,03 | 464,01 | 464.99 | 46597 | 466.95 | 467.93 | 468.91 |469.8¢
480 | 47088 47186 | 472.84 | 47382 | 474.80 147578 | 476,76 | 477.74 | 478.72 |479.70
490 | 48069 | 48167 | 4B2,65 | 483,63 | 484,61 | 48559 | 486,57 | 487,55 | 488.53 ! 489.51

— 0 ! 2 3 4 5 6 7(8 9
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DECIMAL MULTIPLES

AND SUBMULTIPLES OF A UNIT

AR
MULTIPLES
Prefix t t $ to put
UNIT MULTIPLIER before theenl:rr: g;’ the unit be!wum.‘un?t Symbol
10" = 1 000 000 000 000 T, 3 tera 7
10*= 1000 000 000 e, T giga 6
1 = 1,000 000 BJT, % méga L
10 = 1000 ¥, kilo k
107 = 100 =] hecto h
10 = 10 +, déca N
13 &
SUBMULTIPLES
Prefix fo put 3 t
UNg ég;}g;m before the n:m gr!he unit be!orey:rr:o‘un?t';m
B 37 2, B Y e Bt £ 7552 T 0] e
0= 0.1 +|ﬁ“2~) 5} feci d
102 = 0,01 HHZ—, M ceni ¢
10 = 0,001 FHZ—, & mili m
10 = 0,000 001 E’)i’ﬁ}z—’ ﬁ’micro m
10* = 0,000 000 001 iz, z—-/ gﬁ,nano n
1072 = 0,000 000 000 001 m‘zj}z—’ W pico” p

1076 = 0.000 000 000 000 000 001

KI5 2—,

107" = 0,000 000 000 000 O01F T4, 512 — MM femio

ﬁ!ﬂ, atto

f

a

Examples : 1 megametre (Mm) = 10¢ metres (m),
1 micrometre (um) (micron or u) = 107 metres {m),
1 kilonewton (N} = 10* newton (N}

B 1N Mm) =10%%( m)
K (um) = 1078%( m)
1F4£8(KN) = 1034 N)
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CONVERSION FACTORS
w4 ENGLISH INTO METRIC UNITS
K p—
AR SR , i
S AN 1o obtain # multiply the number of # by ¢
LRI S
0 039370 Manmeres ¥ ncres 1 ouces. JE mn 25 4
3 28084 Metres ¥ Feet ipedsi 2 Bl ' ] 03038
1 0936! Metres ¥ Yards B , ye [9133
0621373 ilgmeres 2y Statute mules imiites terresires A H 1 Hh3934
0 535611 Kiometres 4% B Naubcal mules (UK] #dgg |
(Mltes Marns angias! ' 14533
0 538957 Klometres 4y B Nautical miles [HfxiE B
{miltes nariny autre] gays! 2 1552
0155 Cennmelres catresE 37 JE X Squere nches 1oouces carresdi=f ' sg n 61916
10 7639 Metres tares § )‘* H Squere teet ipeds car m?{’}‘jﬁfiir’ N 0979
2 47105 Hectares v i (15 @} U AcTes SEET(1406.87TM2) 0 101686
0 386102 Kigmetres Cauel B 43 BT Square miles - mules catves B2 oq e 7 54599
0 0610236 Centiméves cubesiZ K H ¥ Cubie nches ipauces cobesi ¥~fan: ¢ o 1 16 3878
00353147 Jecinetres cubes 34 Cubic ‘eet (pieds Cubesy wR? oo, 24 1ek
0 264178 Jecimetres cubes *1H) Gallons 1US) &4 gal 1Sy 37/R533
0213976 Decimeties ¢ ubes Gabions {UK! xmﬁ gal Ky 154596
35 3147 Meties cubes i ¥ Cubrc teet MHER) mooon 00253166
6 28994 Metres cubes i ¥ Barreis 1US) thands) £ bb 0 58984
150 959 3 /BT Metces cubes pai nere  |IBacrels per day bands par s doMaay ﬁiﬁ 0 00662470
15 4324 Grammes torce B— A Grans-orce § 4-(0.0648 %)~ -)]H 0 0617986
0 035274 Grammes torce w— 1 Qunces '0rce 1anCes 'orce) %3 ﬁw’[“ﬁ 78 31499
2 20462 . Kiogrammes torceZs Jf— FIPounds 'orce iares-orcel T 1153992
0 224809 Newtons &= #ff }!;’mmss torce o— 13 bt J 43822
0 0234531 K.logmm nes torce 28 Fr — HSacks cement $OKIE i 426107
130231 “onnes-‘rce Mi— f Short tons-lorce |t If'rCE Usa | shient ﬁ‘ﬁllﬁx“l Hoac s
0 984204 Tonnes toice By — B Long tons-1orce fp— 17 ‘ ] T 01H0Y
G 671871 Kilogrammes force Pounis torce i
0ar metre /;:f‘;j] Iz 3 per ‘oot LEEES Pt ‘ AIRERSL
g 31523 Kilogrammes force 2% Fr 1| Pounds "orce BEH /IO (£ | ‘
par décimelre C.oe /43 %3 per galion :US: i ibtga L0 T1GH2Y
62 1278 Kilogrammes torce 4y Fr- 474 Poungs-torce ,
oar decimelre [l,m?}ﬁiftflt per cubic toot Bh/HER 1 1 Lo 1801885
0 3505 Wiogrammes tor? }Pounds ‘tarce 5
pg! metie (‘.ubE/{}ﬁ‘ f]/*3uer barrel Wj]/ﬁ bt foy 7 85307
0 0805214 Littes par metre T/ } Gallns 145! per \'m*jmﬁ/ﬁﬂgah i 12 119
13 5038 Bars (2 Pgungds 'orce per 5qu> It oS 1 U DBRIATH
112233 Kuogrammes-torce 23 1ot 7 Pounds force QTJ /ﬁ‘j‘ ‘
par centmetre ca»reg*z per square -ncn §77 AES? ] mifet pao L 0070307
2711167 Kilogrammes torce 43 Fr 7 / Short tons torce B4 — 1
— . Dal meimetre (arre B2 per SGuare :ncn /#':.*j‘z ton', o 1106t
24 WOgrammes-1orce Sn0rt tons torc ; ‘
par mumetre Car tﬁ{%? PRl SQuare m%ﬁﬂiﬁ)‘] /ﬁﬁmm ‘t ) 00976436
073756 Jouies B E reel gounds torce MR- 71 0 1y 139542
7 23300 Kiogrammetres 23 Fr — 3¢ |l feet pounds-torce R - B — Ao C0T3K255
0 737562 Metres newtons s — -8 | Feet pounds torce R~ B— 71 1 ot 135547
0 684912 Tannes-torce kipmelres Short tons torce mies EHEMI— J7— FH l 15997
000134102 1 wans FL A BE—T1— 20 B Horse powers B LN [ T
? 98632 Crevaux saoeur 2 G 0 || Horse powers X34 g Pooyvprgae
00009478131 Soules LE Brsn merma onds EBRPA L gy I 10b 06
196707 Kiocalo es T F Beiisn tnermar cimts TR | gt boosears
0 368553 Kiocatories Tk e |6 tsn ermar s SR RGL R i
B Sar melre caice ser square loot Bl i 2
179943 Klocaleries .{.x-[:/ Bi tish thermal unds b\
par iogram per pound Xk BA(Y /B Blufin 054573
112338 Kiacalores /¥ [[Br ush rermal ot r
nar metre [u;fi; Fok per cutic toor BLER L /R Jay e | 90196
°C x%q- 32| Degres Ceicus HEFC MY || Degrees Fanrennet SERAER | ¢ ——y -;‘;-
561448 Metre cube 3 a3 |]Cubic eet
par mere rubgk Ik oer barret 145, TR /RM ! vy 0 TR
0042 Lilres par melre Cuge Gations (JSI per parrel <US) gal ol 23 H0g4
. X3 s/ EM I
i N
by & \ multiply the number of X to obtain A
CONVERSION FACTORS 4|
METRIC INTO ENGLISH UNITS




