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Cil and Zas vell Drilling

Intrcducticn:

{y reason for selectin~ the ahove tozic 1is

because I have been brought un arcund drillin:g wells

ust like a boy who has “een bHorn and raised on a

C e

-

Tera, -y father has Ween drilling cil and fzs wells

for tre wmast 35 years, I svent much of my earlr routh
—erforming the simrler taslks around a drillin~ riz as
well as fetiting in the driliing me2ns road and askinz

T

questions., Ly father and his asscociates were always wiliin-~

to answer» my questions to t»2 best of thelr knowlicdre,

ATtezr I ~rzw olde» I coulid so=2 ithat the methors used in

drillin= itk cable tools hal not heen chan ed or lucroved.
Juring mv osumzner vacation from ichi~an State Cclle e

in 1647 I work2d on a well ir certral ici i< 2ctin: in

the cz2nzcity of tocl drasser or second drilier. I sment

from € to 12 hours each dav working on that well, The wel:s

w2s Peins drilled on a stralzht turnikey contract basis,

The only time that mone- 1s "elir - made on that hasis is

when tr2 drlil is doin~ werk and the machinery 1s oraratin.,

There were wary delarys, sore 2voidable and soue unzvol iahle.

Cur natlon needs n:w oil Tields, as lon~ as tre cost
of drillin~ wells 13 hricsh, 3w rnew oll Tizids will be
~diszovered because 1t requires so auch canital te drill

each well, The cost of 1lobor anl materials canrct bhe

contrelled here, Hut 1f the et cds were imiroved tre



centract rrice weouldn't have to be so great, and nors wells
could be drilled to locate more n=2w Tlelds.

>y Intention 1is to introluce or suicest some ldeas
or n:w tethods to be used to ¥zen the drill werikinsg in the

m= decrease the shut down tline.

e

hole loner and at thc sa:ze

] o

This will reduce the cost xtecr foct of drillin-~.

ire cahliz tool method of drillins is aoscut 1C0 years

\
v

cld. ‘Very few of tre reorie enga~ed 1n this occuration have

cvey written books or wnavsrs oun the methods they us2 1n

drillin~ oil wells., I hav’e been unable to locz2te any

naterial written on this subszct in either the llichriraz

"3

State Cellz~e or State libraries. I uch has heen written con
ths rroduvcltio~ and reolozical asvtcecets of the oil ™isiness
but very little cn the cablic tool drillin: netrods., +he
Cil and <Zas Journal and oth:» iniustry ~eriodicals contain
new trnes ol tocls and machinervy to He uszd in driliin~g wells
wlth cable tools, "ut I have not b2zn able to locate any
articlzs concersed with now cabl2 tool driliing methods,
a creyw of two mean 1s regquireli to owerare a dril.ing

machins or rig. The driillzr is the ross and tec my estimation

reguires as ;much szill as a diz sinler or tocli mazir. He

ust te ohlia to trll el tre drill iz deinz 3 or 4 thovsand

fe:t 1in thae eart wzvel, by U2 tecuz’l. or Te=i of tha wire
c=hie., If it is not dellliing me must tell »r t-is feol
vhy 1t isn't drillivc vrorerls and ausht Inow whoL te do to

correst thiz, In 2dlitiorn to tke 2bheva ths drlller nust be
e s-illed iron worizr, corrontar, zlectri-ian and mochanice to
r

srect a drillin~ macrine. e musht alsc be a wreflicle.t black-

s~ith to waze smeciz2l tools 2nd sharren tools.



Tre toecl drssser or s2z2cnd Zdriller is rezl.v an

%

avmoprentice driller., HMe must have hai 2t least 4 year

and on the average of 7 yvears 2s a tool dresser 2>fors he

can hecome 2 “riller, Zssentlally tre job of tocl dressse-
is a handy m2an and hel-er, Drillin- tocls ard machinzrv are
very heavy and becausz cof 1ts locatlon thz mstter r2thods of
material handling such as conveyers and cranes cannct e uz=2d
cn o irillins rig cconomizally. Therefcer: the thysical ef. cort
required of a driller or tocl iresser 1s excenticnally tich.
Yrom my exverienc2 in the oil and otrer industrics I would
sa7 that ths jichbs of driller a.:ad tocl dresser arz 23z hari and
dirtr a2z trhot o a coal ziner ard r o quires as much .ental skill
and effort as trat of a tocl malrer or die sin™
sy nrojzct is deldlcat:zd to these men zentlcenzd above,
who have s~ent treir livss siearing, swzating anil werrrins

a~out noles in the ~round so trhat we in otror occuraticns can

erjoy th2 barefits o ovetrolaun vreoducts.

Cuy
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Coniclusion:
1, Ztonlord mthods uced by the verlious Jrillins crewus

cre ron eristent.

2, eTotlitive elerents in the drillin-. ovointicn constitute

such a su2ll rercentace of driilings tirme thet tire studry
~ A 2 . .n , - - . Co -l . 20
and motion a=2lysls was not rroctlca e ~nd vossihle,

An estim~ted "1500 per well cculd he sazved by usin~ nov

il
.

rrorosed methols inTart IV,

4, Trom the rrese-t cost aralyeis it wes Tound thot factor
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of 1,5 1s used by drillin

1

vneimacted trouble, Thic 1,5 is multirlicd »y the 2stinted

4

cost to fix the conteroct —rice,
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Senior Iroblem TIAN

Title: Cil and Gas Well Lrilliing
Objective: To reduce the cost ver foot of drilling a
4,000 foot oil or gas well in the state of
fdechl~an with cable tools.
Method:
I. Frocure reference material for data.
a, from exrerienced drilliine contractors
b, Books anl manuals
l. Fetroleum Production Enzineering
2. 40 conies of Cil ani Gas Journal
3. liational Suprly Catalocue
4, Cil wWell Suvrply Catalorue
5. Walsworth Sunrly Catalocrue
6. Orilling Zquipment Directory
7. Text on time, cost and motion study
8. Fetroleum drillinz incentives
9. 011 and Cas “ell plugsing difections
10, Cil and Gas Field Labor Statistics
ITI. :ake a preliminery renort on the drilling operation.
IIT. Rerort on drilling methods and machinery,
IV. letermine the tresent cost per foot of drilling
a well 4,000 fe=t deep.
a. Combine the following data taken from contractors'
records in drilling five wells,

l. Labor costs



2. Taxes
3. —~erreciation
4, ZTvacuation
5. Yoving (trucking)
6. Construction
T. Tuel
8. Casing
9. Tluzsing
10. Interest on initial investment
V. From a time and motlon study rescomnend new methods
and machinery to reduce cost
a. Combine time and motlion study for the followlng
operations:
1. Driving ripe
2. Running and pulling casing 8", 6", 5", 2"
3. Drilling in 8", 6", and 5" holes
4, lVoving
5. Flugeing
6. Construction of equipment
VI, Study theory for trhe desliegn of an automatic driller
a., Should such a mechanism be designed and constructed
what would 1ts save in cost per foot of drilling a
well?
Conclusion: ZIiscussion on new methods found to reduce
costs, Fow much would the new methods reduce
costs? Comparison cof present cost with reduced

costs,



The Zurrent Cil “usines: In “rief

The United 3States needs new oil fields. The tresent
reserve 1s en-uch to last until arrroximately 1080 at the
vresent rate of consunntion. Unless substitutes or
syntthetics and new oil fields are dizccvered befora thnt
tire the United Ztates will h2ve to 32rend eitirely on
luwrorts and we will have to »nay unwards of 504
for gnsoline.

The major oil couvanies are co tinually dsveloning
new methods ol alding geooiogists 1: locating new coil filelds.
Somne of the new eacul ment includes raljar ssts 2nd sces:icrah
mackines tc find ceo.ozical hichkes., A seclozical high is an
anticline formati-» ir the earths structure. (il or <as 1is
most likely to he found n2ar or on these anticline formaticns.
‘nfortun~tely the major cil ceom-anies scldem drill a deex
“11dcat well unless ttey are thoroushtly corvinced from the
recuits of thelr core test wells and geologlcal calculations.
They z2re nct cenvinced that quch very ol'ten.

At tre mresent tire it is fortunate thrat there are
leccalitles in tre .estern United States ~rere oil and derosits

=

can be fouvrnd by “rilliiug a series ol core test and, aiter
considerablis expense, drill =2 decn test well and actuzai.r find

cil.

0]

In tre Zastern United States the meological fermation
are pmch more cornlax., As a result manrs d=27 wells must be
dri’led in order to find a favorable anticline feoranticn., It
is a very interestinz exverience tc watc these wild cat wel.s

develon because one never knows wrich one will wmroduce. Small
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indenendent rromoters usually s211 stock to successful
business men after feriin~ cemmanies in order to finance
these wildecat wells. These indenendent nromoters usu2xlly
have a good sales line and mak%s the chances scund rood of
discovering oil. Remegther thet these old wilde~t —reomoters
seldom loose meney in dry holes as do tre investors. ‘ihen
0oil 1s discovered the nremoters usually becore wzalthy alons
with the investors by holdinzs out leases for tremselves.

lost of the discoveries th=t hive bezn made in Iichigzen
and other marts of the Zastern United States have been drilled
by these small indevendent rromcters. Cn thc other hand,
most of the hunireds of dry holes have bhezxn drillied by trean
alsc. lany of these men clain to be gseclosists, and some of
them are agrodunte zecolo~ists but f:w oll men in ths last accert
their ceclogic=l theories.

There have been man—~ wildzat wells drillied in the stat: of
‘ichigan for exam~le. The State Denartment of CJonservaticon
requires a log and ceounnlete set of saarles from sach well
driiled., “recn these lo~s ore mede maze to show where and when
each well hzs bzen drilled., The mapns also indlctz the ralative
dezths of tre ceclorical form.tirns on 2 contour basis. This
inforuatirn 1s oren te —ubliec ins—ection and i1f ycu should
studv these mz7s y-u would wonder whers there would be roca for

5

a oil field azoncet all of the drv holes. It is to the advantase
of a mersnective invester in a wildcat well tc 7o to the
Denzrtment and studry those mans to determine t@e chances of

findines a ~eological rtich at the locatlon.
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1s found the stock helders ~-t teogszther »nd Wire an engl
to cdevelom t=2'r lenses, That 1s controilin~ the proiuction and
drillins t..2 subs2qu>n?t wells, The cil 135 so0ld to ~ipe line

. s . - Ay N + ~ A S At e aaAar m
cernanies who trong ort the oill to the refinin~. sreacs, The

rofintries ~urcr-sc the oil fronthe »ine line comany, r-fine
tre cil and sell Y= retirolsum rtrciucts to distributors ani so
on to the consuner.

Usually th= stockz hollersest tocether and sell their

intercsts to 2 major oil comrany after they hove malie a hure

nrofit.



DRILIING C» 4. CIL .ZLL

(Cadle izthod)

-~

Since CTolonel Iralie drilled the Tirst
there have becn many lzmrovencnts in drillin- rethods. About

1015 the rotary metﬁod v

O

s develcered fer drillinz in soft
rockz fecrmaetions. The =mrincinle involved in drillin~ a hol
in the earth *y rotary is similar to that of driliin~ a hole
in a niece of steecl with an cordinery bit,

My revort 1s 1imited to drillin~< with cable tools, or
tre fundarental »rincirzle uszd by Colonel Jraiis on the Tirct
oll well. This method of driliin= a hole in the carth 1is
similar to that of drillin- a role 1n a niece of czient with
a star drill and hammer. It 1s necessary to start with sonme

econonlc or geolo~ical r22s8cns fer drilling a hecle n the

related ocnt to the ~hysical rrocess in drillinc

thre ~round., I will start br oxw-lainis~ the Iifferent deovelor-

nents in the hole 29 it 2ts deerzr and later in this rervort

In zeneral, we can sav that thz sizz of the startin- hole

1s directle rrovorti-nal to thz final dewtn th2t the hole 1s
tc be drillz=d. It is conlien wroctice in _ichican to start
with ar 8" hole for dovths of 100" anl 20" holz tc denths

of 5000"' arnd in thz deexwer wells sormetimes use up te 24

* e—
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In localities such as in .icri~an where the —rel
claclers left a dero3it of loose zarth callcd driit over ti2
bed roclz, 1t 1s recessary te booin Sxillins by driving rnire
alecre with driliinz. This surface laver called drift, 1s loose
and carries numercovs weater veins, To ez the Irift fron cav-
inz in tkz nole ard also to ke=z= the wator out, =ize 1s driven
into the hole Mg cannot e Jdesis s th: hole is drilled, bhut
the rrocess a2lterrztes by drillins zbeut 15' or 20' and then
drivinge nipe to the hottrn of the hole, =tc.

This so called drift feraation derosited by the rrehls-
toric «laci:rs is from 20' to COC' thick in .icnigan and starts
at the vreze t earth's surfoce to the bed rock of the earth's

nrehistoric surface., The cernosition of the drift is mostlr

coal. The bad roc: igs distinsuished fronm drift in that it is
firazr ard wilil stand un with-ut driving ~i-e alceng with drill-
his bed rock varies direcctly ac its
ficult to mention all of the varicus

1. !

for-ations froa the hzd rocl to tho sart:'s ce~ter throushout

tvz world or ever t-e U.,g.A.,, housver, since oy ro-ort dsals

reimarily with drillin-: in .ic 12z to tre de-t of ,00C ‘ect,
I will menticn so2 ol t ror: 1irortant. rom tiz bel rocic

to a de-th of ab-ub 7CC T=20t there 1is a stri- of white zanl
8tone h2ar'n~ ninzral woiitor and crac shalo, thig formrnation
is drilled with tv- 12" tools usel o drilline trcush ths
rift but nc drive =102 1is re-ulireld. cater fr2om thls and sutcne

Forration comes up the rela, scretlimss overllowin: ani cuusing

TR
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The hi~k Z2nsitr of wzter (relative to 2ir) causes tie
dronpin~ force cxerted by tre tocls to docrezsz sc muer tha

he arou't of holz that con b2 drilled in =2 24 heour day de-

1s run to the bottom of the trevious’ly aentioned water bearing
sand. Th2 &" drill nsg tocls aore used to drill from th2 bottca
of tre 2" vwine tc the denth ol abhout 125C fe=t.

lin: of this 55C ¢ of 8" hole is cc sidered
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e of the arshall

]

quitz hazerd-cus in the state of ichi an hocau

T o

sandsto.2 feorm~ticn. <he first 200 f2=t of this Z" Yole is com-

al

rrised of shale, line shells and sandstoeors with 1lttle

)
ct
3
()
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or no water., The last 300 feet is .arshall sanlstone

and lower rarsrall or red sandztone (soetimes relerrel to as
"rei roci"). T darser In the iarshall cones from the darzer
of stri‘ing nztural zas and watsr at tv2 sase tine, BShould tiis
the hns oressurs nay cause a vucter cushzar which would be

verr ex ensivz te control a-4 to continus drillin:.,
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L e .arsrall formati~ is also Tull of crevicaes and
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r2 drift forozticrn or the water carrizs the s2

Into the role ari nay cover un t-e tocls during ths
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+2rshall feriwation dve te braaiii-s 2o teoel jeint cr conlie it

Woyld e dli~ilcult Lo reaove Lo teels cr (D08l tihiza out)
Stculd the szl cover tre tcols. dthere i1s aliso a dancer of

o crante 1t3 ccurse steovld it it a crevice In

1. Sheculd 2ithzr of the abova eve..ts hapoen 1t is
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often recessary tc tull the £" casins and 10" drivs rTirve
and start 2.1 over on arother hole.

Teet bhelow the hottom of
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the lower Zarstall azd o7 drillin~ tocls are usel to arill
tre next 2,000 feet or 5,C00 f2et dewend'nz on water zconecs
confrenteld. Fron 1,280 fe-t to abecut 2,300 fe=st 1s almest
solid blue shalz anid isg easily 2»illzd, IrovidinT no m2ch-
anical d4ifficultizs are cercounterci 150 Teet to 200 feet can
be drili~sd in 24 hours in trhis blus shals format en, The
drill tren vwroc=eds inte a stiriz of a mixture cof sanistone and

-

limestone abrut 270 Ze22t thic:., Tris strlin is cemrrisaed of
formaticn “ncwrn as ths erza cn. Zoldwater 3andston2 formation.
s€0lo7ists can mrelict rossinilities of oil in lowsr zon:z

o, the aistance »zteon thz tor of the bed reociz to thzs ton of

=r
J

3 - e o T v 4 T £ b - E . - e 2 - e .
the Tersa sanistcne., IT therz 1s a censeral anticline in the

3 - 43 .- v S . ~ Y o - 2 . . N
area where the well i1s Doin~ drillsd tris distancs woull Dz

FRLN A ) VU L ~ - N 4 e - , 1 —~
ess tran it would 2 srousd thsre hHe o a. tliclinz o the zou-
s al o — 4 X S8 2 .= N a . Pal - . . - - R

eral formaticn, 711 is usvallr found in arcas where thare 1is

4 1. + 2 T NP = ~ . T . -
ar anticline structure in th2 ~creml foruation.

o3 inte the brown shale
hic -, This Toration Jczs not usually
carr:- anr vater veins 201 is scoft 1ike thz Dlue shale Irilled
cu~h meczuss cf tl uired to rercve the tools ITron the
lowzr iarths.

e o the nols is drlll:d trhroush tihls rown shals rwreoar-
2tlons are usually node to co trol o flow o
CUnd n the To.lowlia® lin.stenz forasatiorvs-=Traverse zoad ‘un-

e, The hottrm of the breoun or the tow of the Travsrse lire



comes 2»ovt 2,700 lest anli i35 usually hord and arilis un
25 very fins white ~ralns o Iiwecsteni., vla or sl walsr

is usvally founl In thz flwat 100 lf220 ol this roc.. e
salt water is Tound te b2 rresecrt, it is nscestory to drill to
te bottcs of the Iravirs: wit> th2 holz filled with sza’t
watar., This is a siow rroci.ss and costly bocause the lime-
ton> 18 rard ani tho drivir~ force of the drill is decrensed
so much that cnly 30 fe:xt teo 50 Tett can e drilled in 2 24
heur “ericd. Tt i1s rcoct o i “ractlc: to cos2 thz wat
veczuse trne Traverse 1im: 1s ur

czrry tuo cr thrse water zones, Zhold the first water zcore

bz cased off anld the bel: he 4Arilled 200 feot Jezver ard an-

Traverse Tcruoticn, This rzev’n~ omoration 1s _or2 e:ensive

N R k) . - i1} -
than drillin- 2 fvll 6" role.

(

22 Dunaz2 limez formation 1s usuzlly the

cojective of 1rillin~ bzecovse it is nore likzly to pear oll
tran any other formoticn, -nzre 1s a2 shale fermoticn bztwzen
the bottom of the raversza ~nd thz tow of the _und2e. This
1s only 50 to 130 fest thic's and 1is aqulte solt ceomuarzd to

- el P A ) PR R , mig ~n ', Ta oy ~
the ravorse ond sundee 1ime, This g»2l2 1s 'nown a3 the Seil

Shals.

hve o ciz2an drr tole, wven 17 the o'on six inct hela Jg fre
- s - N ol ~em A .
“roqmowater zones 1t is necissary to sct 57 casiag on ten of -

the _xnd22 "2causz tha voricus sral> formaoti-ns will cave to

-



a certain e~tent. Should the Dundee lime bear oil and those
cavinzs mi~ht seal the oll formation and decrecse prolduction,
After tre 5" casins Ls s2t on tom ¢ the _undee lime, a
contrel valve 1s attached to the top joint for controlling
any oll flow thot ney be encountered. Th2 dril in< is then

rroceeded as hefore and should any indication of oil be founl,

oy

wrojuction tests are z2de. >Should

s

drilling is stoned on

-

anl further dril ins not desirabie, the
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s
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2r b U

ct

salt wa

arnd ahandcned,

o3

well is pluro

+

Well »lugrins rroczdure is dscided by trhe State Conserv-
ation Derartmenrt and »resented by them teo the driller. It con-
sists of pullin~ the casing and rlacing bridges at various
denths to h-1d tre ~lug~ing material cr the driiiin~ss that
are vut bacx In the hole a2t various dezths to ze-orate eozch

water zone,
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TART III: RTTCRT CY CRILLING 00 HCTS3 ATD UATHINIRY

The Dril.ins Teools:

Pirst, I will exrlain the bit or th» trol trat actually
does the driliinz, As vr2viogusly explalined, this tcol drills
the rock similzr to thz w2y you woull drill a2 hole in a =ziecce
cf granite or concrste with 2 star drill. The bit is about
8 feet lonz 223 has 2 tarzered screw nin at the urper end. The
rolnt is sha~=zd as a wads2 anl can be dress=d to any level
desired. There 15 a crooveld szction on each side ¢ the bit
kXnewn 28 a W 'er course - tric ailows roem for the 1izuld or
water a2nd drillin~s Jdurina tre drillinz creration. The welght
of the bit i1s nct sufficlent to wrociuce tre deslired force at
th2 end cf th2 bit durinc the reciprocating. The hit is
lifted and drcreldl a distance that 1s variable but 1s usuzlly
about 3% feet,

The stem, or cylindrical piece of steel a~prroximately
35 fe2t lens and 33" in diameter is used for two turposes. Cne
is to "rovide tre necessary welsht or ferce to the bit and
seccndly to T-ep the hole in a2lignment. An internal tagered
thread is on the hit end of the stem and is known as 2 box. A
taprered mile or exterral thread jJoint is at the ter of the stem
and is known as a pin,

wurinz the drilling operation the tools g#2t stuck and it
is desirable to have a means of Ireeinz them. This 1s accomplish-

ed by the usz of a tool known as a jar, Th=sse jars are essertizlly




1Y)

are essentiallv two chain 1ins intorlocked writh a ~in Joint

at one <2nd and a bor joint at the othor - thery ~re mnde ol steel
2onrevinm tely 7 feet lorn~t and weich abhout 300 —Tounds. The !
strcke of the jars is ahout 2 Tect and LT the bit i1s ctuck,
rzcinrocatin. motlo~ con continue ith the steel cable stret- 9
erins the remaining 1% feet. :

There ax»> Lo n:trods of tying the wire cables to the E

- e

tools mzntioned -bhove., The first and most commen iz the swival F
soclzet, This sockat is a hollow cylindrical niece of steel ﬁ

with a hox jJjoint at the end thot fastens to the jJjars, The

5 a8 S

V]

’_J-

uoter end is necl:ed and hoas a 1 inch I.D. The swivel

p—

H
.
&)
.
=
[§]

arate »1lzce m de of tzrmered metal steel 2" 0.D. Its

tanered from 1. to cne inch thrcu- h its lensth cf e, e eond

b

of the wire cable 1s threaled t roush the top enl or necked end
m

of the socliet to the bex end then throuch the swivel, The strand s

at the e d of t'e cable are t2n unund about 10" and tuced back

in%to t»2 so0lild canle and cut of 7, This tuemed o-d L3 tren vulled

AP EA ] - A~ a . 1. o A g et T - =
back into the I,2. cf 2 sulvel ond the I.0. o0 the swivel oAy \
- -~ - an o - R . R RN S e ~ P 1. 5y 1. Eal 1 r

or mny nct o Tillel Lol Tabbibt depernnling on the nethod of tuck-
{

inz the cable end, “he oivel Lo thiun pulled back into the I.D. .

of the socket and tue socket con be screwed onto the inrs, I
micht add here that tho cable wears quite fast at trhe scclet end
ond for a cafety neasure tra scclet "s refilled after each 24
hours of continuous dril in-,

Comzon mractice is to use a2 6 x = 7/°" »low stoel wire

r-re but cther sizes can be uvced. The wire rore 1is usu=lly bHourht

in 5,000 ' lencths at a nrese~t cest of cbout 22¢ -2r foot. Tha
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Ariliin~. variecs Wity the ancunt of

t cnies into cortact itk hen

rore bresalis it can be swiiced but th

(=5

3 is nct advisable,
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DRITLING [1.CHINIRY

The driliine wmoehr’'ne 23 mechanlism to nrcluce the re-
civrocat'nz motion during the drillin- oneration and a means
of admittins a 4 rimoving rvire, trols =znd thz ballzr, Iower
i1s usunliy suncli=2d to the mach nery throush gesrs, »2lts,
friction anil rove drives, Tover resuirzcznts for a 4,000
hole would be 40 ¥?, The mcst ecenemical ower at nresert is

the cone cylinder horizontal dizsel, For h-les as s»allow as

o

begst becauze they a~2 [aster

]
-
ul
O
(@]
HRY
w
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O
=
o]
v
®
3
!,.[‘
3
N
w0
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and nor2 wortahle,
Thre=2 t-"es o7 drillin~t mochines c=n H2 used, Th2 standarsd

t a1 hos hean uzed the

62}

3
}_}.

. . AP ~ + + 37 . .
=~ Y2 s the lzast cortable, hearl .

o~

lonmest., It cecnsists cf 2 “our 1ar-ced derrick SO0° hizh, Lover

si_..112d frowm scurce to the band wheel which is 13' in dia-

(=
[%7]

zeter trrouch 2 12" bolt. A crark is mounted on cn2 2nd of the
harnd wheel huh to ~reduce the racivrocatinT motion to trhe walliln

The tcols ar raised ard lovered by the canle walch roes

bea o,
ovar tre rullcy on tor of the derrick =2nd dovm to the syool of
bull wheel sh2ft 10" in dianeter mounted between two lecs -f the
derrick. A brale wheel and 2 rorve wheel each 10' in diameter
are mounted at eacr end of the bull wheel shalft, Tower is
sunrtlled to thkese wreels by means o~ a deu' le crossed nenila
home ree frem the band wheel., Distarnce bhztuween centers of these
two vheels is =bout 30'. Advantazc of th» stanlard riy tyve

driliins mach ne 1is th=at the tcols can be rulled out of the hole

Vs L

B o st

P

P i



y
Eae

s

i

v

'




\i

\J

\
TR

of the hole faster and casing arransements are better. [is-
advar-tages are thet tre s-udding cr ~ive driving ho-k urc is

slewer and tre lack of rortability.

The Natlonil Machire tyne has essentliallv the same ~arts
as the standard rig ty-e macrine. The main differance is that
instead cof a boitsd derrick 1t has a thres section mast and
the bul. wheels are lccated betwesn the mast and encire and
are driven frcm a frictlicn wheel mounted cn trhe ~rank shaft
betwe=~ the bind wheel and crank 2and 1s keyel to the sane
shaft. The sani reel is mount=3d or the steel machine fr=ome
a . d driven off the fricticn wheel., Advanta.e of the Ratiornal

Tyre machine is thet 1t 1s more vrortable, lighter, mecre ccmpact

and requires less man hours to erect. (ther advantages that
the Matioral tvwe driili»o machire has over the standard rig
tvre are that it 1s mere hand~ for s—-uldiing and driving nrire,
easier to skid whils erecteld if necessary a-d saves time in
vrecvaring to wull out of t*e hele he :ause nc rores are invelivzad.
Sisadvartazes of this try~e machire are that, it 1s smailer
273 siower 1n vulling out of the hole, the mast will rnot ztand
high stresses and tre iritial cost is hicher. If the -ell
Produces il ani a ruminz riz is necess=zry, 1t is mers
Sconomial to use 2 standard rig and le-ve 1t a2t the well to ne
Used as a -varirg rig. I a lational kachine 1s used to Jdrill
the well and oil is found, it would rave to be removei and
rsnlaced by a vum-ing riz. The bull whesls of a National
-2chire will not holi as much wire rore as a standard rig 2a-d

that 1s one limiting "actor cf the waximum de-th that can be

driilleq.
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Tre standard rig c'n drill te 7,C0C feet and raxisum de-th of
tre ational lachine 1s 4,500 fez2t due alsc to tre Tact trat
W heavy casing loads.

~aintenance costs are hisher for f2tic ali Aachine thran

N

feor standari rigs, ut ars lcwer tha- thzat of s uvd ers which
are chal and g2ar driven. Zar: ust be talten in erectingz
a MNaticnpal Tacrine bacause it is very imrortant, thot the wood

feurdation will et »2 wasrel cut br water used in the drillin
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Fish Tail Diamond Point
; Fig. H-146-A Fig. H-146-B
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Fig. H-48-A ﬂh“‘ ' Fig. H-48-C
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Fart IV: Yresent Cozt Annlysis for Zriliir—- a 40CC' Hele i
g

g

ron inftervi ws with contractors tha folleowlne cstluates i

are hased on ileal conliticns, About 15C7 is alied for unex-

rected trouble,

1. 4 - 8 heur dz2vs roavired for meovins and settina machin ry ’

10
o
3
3
+
3
5
-
)
34
3
0]
D

2~uired to carr: sevan lods of
o)

sowivnsrt ol et il in osotting meernery or 4 - § hour

d=vs at ;10 ver hour rer truck = 3540,

~ "
400" - 10" omen hel

v}

¢ 2¢C' rer 24 nour day.

4, 300' - 10" drivs vive, 5 mon req ired, T 1C0'/24 nour doy.
5. 8 Yours “rr settin~ €' cazs n~ ari hitehis on.

~ o1
! o

6. 6CC' = 2" oren hole & 150

8. 1900' - 6" ov2n hole & 140' ver 24 hour day.
©. & neurs for settin~ 5" cas'a~a ice -t o, & inn
reauired.

~2r 24 hour Jay.

1l. urine drilliing oreration 2nl dvrivin~s 2ive cnedrilier
requirsad, @ U1% rer dav »ius on2 tool dresser, & .12 por

nueous o zration - 24 hours vzr d-y, 3 - & hcur

13, Cvorall drilliin-, movins, ercctin~s and dilsmintling

m

LR . = K] - o~ . .2 . evrr o e o I -
2stimt2d time 1s 52 da~s T 6 voritin - days —or wezk or

14, Crerati-n requires one su-erintendent




I.Laber Test

Zescrivtion of C:cration

~
-

-

Zozt mer

Ter

our da

Ao

H.

Jovin~© & settins me

insry

1l.Tool dr=ssers
truclz drivzers

2..rillers

1.Too0l ir:"sers
2, rillers

112 10" o-en hole

1.Tool dressers
2, . r»i1llors

et 4" cas'nz

l. Tocl dressers
2, .rilli=srs

21 6" omen he
1. Tceol drescars
2. wriliers

orilli 5" hole
l. Tcol dressers
2. 2rillers

Disnantling machincry

& prlu~rinz hole
l. Tcol dressers
2, Criller

Szlary Tor Surerin-

tenlent

2 2460 per morth

I~

WL
(ST

[\SR1Y)

o

LW

WW = 3\

o O\

b

i~

NN
@ Co

WUl

12.00
14,00

12.C0
14,0C

Sy
EE V)
L] .
o O
[ONe]

12,00
14,C0

12.00
14.C0

12,00
14, ¢

12,00
14.C0

12,00
14 .80

12,00
14.00

450,00




vork-an's Jowrensation Insurance %217
Sozinl Security 2 17

Total Labhor Cost

II. .erreciation

2, Tools anl lachinzry

Total _=»reciztion

III,Excavation
A, Cleo:ring locztion
7, Sluzh it 20" x 3C' x &'

2. 2224 man holes 7 = 2' x 5' x 4!

N
UE
J
3
3
(9}
@)
0
w
et
3
1

3. orreclation on 8", 5

Total ‘ire cost

:4118,00
41,18
41,18

4200,26

20C, 00
500,00

41400,00

5 0.00

10GC.00
15.G6C

+165.00

335.60
48.C0

4\
(O I
g )

O
L] L]
N O
o O

1750.00
550.CC

1560.00

30
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Sunacry of cost ol Urillln 4,000 fest

1. Labor 542035.,00
2., wzereeintion 14C0C.00
3. “xcavation 155,00
4, Truntiine C4Q,C0
5. Muel 504,50
. Iive 15C0,00
Te Intarect cn  investmrent ¢00,00
Tot2l overali cost $9400,60

04Cc,60

A
~ = w
UL/C‘

Tatal cost per fcoot = .35 per fcot
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~nte OUR

Yo Wy net A lenter mallox vt chhne in desitn to

clonn hol2 in

to =zduce wecar on wir: rorc,

Fal

he Howr to fr=2e th2 tools faster

c. How to detect indicoaticons of thick mud,
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Time lost in nmachinzyy hre2-k dowm.
a. Ironer cnre cf machlaery.

b, Wen to rorlae worn ach’nery.

Lost time 1n hols due to inefficient dri

—
F -4
’_lo
o

Ul
L]

a. ull bit - nroper m:thods in bit dressing and temperd:

b, Reduce run in an out time.
Cgttins or erect n+ machinery.
a. Us2 wench truczs svstematically.

b. Fove the rrovar harl tools at the risht =lace af the

Tim2 lost in pullin—: ard runnins casin<.

a. Use ¢’ worlt schednles to »re—2 2 for thz2 casing orer-
ation.

b, "ays to reiuce the cost of casin: oreration.

¢. Fromer care of c-sin~ (uipe).




Yethod :
A explanation of the various elements in the
drillings onsration will b2 exrlainsd and a proonoszd

will follow

0]

new method will follow. Conclusion

[}

each of the prorosed new msthods and will include
comparison of ezach,
I. To reduce the time snent chancin~ bits, to sharwten
anil temnrer then.

a, Th= rvresent method is to check the it for

w=22r with the bit gage each time the tocls

are removed from the hole in order to clean out
the 4drillingss. It is nzscessary that the bit does
not wear to less than | inch in diaxzeter less than
the nominal size, Two bits are used, that 1is while
one 1s bein~ used to drill, orne 1s in reserve.
After the it 1s warn enoush to chance the wrenches
are placed near the role and the circle Jacz 1s
assembled in nlace 28 the tools are ~ulled out of
the hols. when the bit jolnt ccmes risht to the
teo ¢f the hcle the tools ars s'opred and the joint
loos=zned with the laracz tool wrenches and circie
Jack. The tools and loossned bit are then railsed
cut of thz hole a:i the bailer is then rnlaced in the
hole. hile the baller is neins run in the holc by
the driller, the tooldresser removes the Hit from
the tocls. This is accomrlished by cornleting
thre unscrewine of thes blt from th2 stem br rand

and drontinz it on the derriclz floor in an upri~-nt







~osition, The bit 13 then 1aid down on tha anvll where
it is cleaned for the shar-enin~ oneraticn.

After the driller raises ths bhailer 6ut of the
rYole with the mnchins, the tooldresser tushes it oz
from tre hola 22d stezrs it inte 2 dum™ hex where
the driilines and water is remcvad by ~ravity throuzh
the valvz in the bottom of the bail=sr. The bailler is
the: mlaced in the hole feor anctha» run. Aftsr the iriller
has start>d the bhziler baclz ur the hole with the macrinery
he cmains the bailer lzsver down and goss to heln the

ne reserve bit from te hit rac: and

'

tooldresser et t
wlace on the end of the stem. IZrevicus tn tris the
tooldresser tas cleaned the ~in c¢f the reserve hit and
hnx of the s%em to insure a ~ocd tizht Joint.

it trhe 21d o te swivel wre-ch a2nd chain falls
ncunt2d on a swinging crant the reserve bit is scrz2-a2d
cnto the stem. After the baller is rermoved frcm the
wole, enrtled and wlaced bzack in tis ract the tools are

lzced in the rolie. The tools zre thexn lowerzd to the

provner nositicn and the~foint is tightenzd with the
lar~e tool wrencrss and circ.e Jacit.

After the tools =2re lowerad to th2 bottca of the
"ole and started to drill azain, the bit that was
rerovad 1s sharren=d. This is accomrrlished by heatirg
the beveled end to a forgirnes temmerature and worii o the

mata. t- th2 desired sh~r-e with 16 pound s.ed~e2 hanrers

or a ram., sromn one te five heats are requirsd to accomrlish

tris, denendiv; uton the size cf the bit arnd the awcount cf

viorz that *as te ne donz cn it,

34




3¢ I
An adiition~l hzat is reoulir2di Lo brin~ the shar-zn23 2nd
to a cherry rel color feor tzoerin~., The it steould T2
to2mne 23 hard enoush so 1% wen't brsat off or ohnin ard
sof* 2vcurh s2 it won't batter, It is Tetizr tc hae it
too mari tran too solft, 2s a netitared 1Y vill 2 hardi to reccove

o~

ound that mrower methods of koot trentiane

- — - “m em DTN . -~ <= .~ R e B - -

or temrexrin~ of HDits ars el grierally uced. LT
ec-mmeniftion is that the dArillirs contracteor ot
- - — - 4% 3 D am v =~ ht 4. 4
rener tooenins mztiiods from L2 b nanufactursr,
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dreszers while tenrerins trhe hits., It is v ovirnion

thzt the it manufs2tursr woull ziadlr rorforn

gxmaripents to 213 th=e mon worlkins in the f1223 te

£

2 .2ct tre mro-er temrorin~ temrerratures vith cut the
aid of arr hish rriced instruments., IT esc- blt were
dressed “rerverly to met tre moxiiwum wear tre number

cl bit cranres rer ~ell weould he reduced.

~locing the

a rromer Zoslimnad racinag

—~ S - I E yam - T
tc the Torge side, sun:

set un and delinz all the looscrins aai tichternin~ of the

5

hit joint ocut of the holz., This will increase machine

tize because the »z2iller could me opn2rated Jurina this

soved time.
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Jon~lusion:

At rrogert hits must b2 chanced on the avorasz of cne
time for each thres timss the trols are riimoved frrm the
hol>» Ter clezaning rurrozes., If g=2ch Hit 1s sharr-eoned rvro-

“

rerly —ivin~ roxinunm w.aring surfnce a:i —roper hordness
this ratio could ho increased to 4 to 1. Time srent

crensins nits i1s avrrorim.otely 20 minutes, Cften 't is

4

necessary to —ull th2 t:ols out of the hole solely to chonse

a dull dit: whren th~t h-o-rens the time saved would be cne
Iy rrovosed m othol of chons'nt bits would raduce bit
chan~inr time to 5 minutes vwhile drillin- at depths below
2000 fset., At shallover de—ths the time savsd would rance
frrm 5 to 1C minutes «er chance. This 1g due to thz fact

that it dees not require sc lonzt to »ull out the ballior and

“retine tine would he lost,
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2, Zeductlion ol time 5 ent bailin~ or cleanins out U2 hole:

2. resent mothod:

It is ncecessary to »inove all of the driilin s alter

4. Ll

is sufficlont Ter driiling,

N

To ¢

the hole free fron excess dxil. in~s anl water,

b - . - . P I 4.4 I - . a1
the tocols a2 reovel from the heolevhnon the ¢

tie sin that the holce

e
0]

tects t'e tools dransing.,. Th-t

are removed 1

92}

necds cil=za2nin~ out, After the teol
ccri on “ractice Tor the drilier to mzize two runs o nore
vith the bhaller vefore crnt nuine drillince,

h, "ro—-osed metiod:

‘ron dirccussion wilth meny drilliers, there 1s too

1.

imenh tine lost helilins exeecs water, This 1s due "o "~oor

Juimment on tha vt of nmony drill ins suar’ tendents, Tive

-~

or c~clun 15 »un into the hole Tor the ~rin~ry ursoce of

shutting off water zones so tho drilline tools will cert
L

nore Torce, It 1s found thet meny times thoos 1s not 2

cormlate water shwut off, I rrorvoze that ecach drillin~ con-

-

tracto» shoull ‘notruct his drillin. su-=ri-tendents to
Srill at loast 4C feoct into —~racezdin forantion ~ud add

thrae harrels o ~mho clov to th2 hole

efore runnin. cas ng

B

to insure a comnlete water shut off. This will rsduce the

3

nu.oer of tires that the bailer must bs run to ronove excess

- - Fal h) il
ot from the o

le for dry hole drilling,
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A comnlete water shut off will decrease tre nurmber
of hailer runs, This decrease woul !l be a variahle arount

-

>ut shiould save on the avera e of 15 hours v well,
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3, Seduction of tine s-ent resetting ire ro-e sccliets,

a T v
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"2 YO T SOCINTS a2 PRSIT TeILOodl Sl o aTrLn

RN i~ Ty I P’ -3 5 . 2} 4. Y ma T~ A~
on ths cunlity of the wire rome ool the hordnoss of

roclz he'ns Crilled, Iany crntracteors require resetting

.

every 72 hours of drillinc to raduce the

De

“oeh tine tho tools ars reroved from the helo tha drelller

ghourd inszect the wire

P02 scociz2t. Olnce most
ccurs ~n the Tifty feet

- .

P = , . . 4 1 3 ) L - - < .
shou_d be nsmecceted 2lszo each ti e thn tools are removed

wires ar2 brceikeon shoull e cut off.

IT —pe-cr cable and snclet 1

crecticns ars ~rroried
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snmabimes anliced hut

un.er nornal clircumctonces, any driilars uze thelr cood
~oeables for sudlins I oo is

~cod vroctice 2

30,
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Coromsmlm ™ LIN2S, LBU2LLYy L1nZ0 are noTw

© dircctly on ortable reels vhon the well

Jineeo ine a7 eci-ticon is a
Le Irillins ol by well, mnuimum core ghould e alan to
w2eranse its veor, It
strz ns, v.r» ous t es
st vater, Tro “reomor amount of t a
1 ezch tirmo it is e¢lomred on tre
“urcteses Lo The lino T e wogrled off

2 2t 1 ~ul=zd out of 2 htle Tull of salt

The Iins shound b ccrrlotely eek L Gl
rletely cilad aftx-each well, .7ion sTuddir~ cr »ivircs




Conclusion:
“rne abhove rrorosed icthods

by one-third.




5. R=1

D -

uctio* orf lozt tire in ~ulilin~T un in ths uw e2r holi=,
Iresent mattold:

thet contoin blue sr=le, Tnis biuz s*l12 7 on Irll 24 <l
mPoed with oote s fores whot s comonly called munbo i,
"hen exc2ssive dril in s coliect in the  cticem of the hola,
tre mud ferms in ri= s thot ccllect arocund th= stem and

sticlz to tve cile ¢c? tle hole., “hcn the tools are r.moved

a result ~t cavcht, It is thon nscessars teo 2rill ur

threourn theos » o3 to fres 2 toois. T rocess of
S aad 3 4. . 4 o~ - - + P - b) )
Lrillins v thmroush U d S zes Im 20 to 40
b o~ R TN < —~ oo - by . N -
minutes duz, neot to tre hordness of the mul rl z,tut

becauszz o the time s—2ont hitthing on and unhitcerinT to -2t
th? roe’rroc bl metion for driliing,
“ronosed method:

Then the Zrilisy datects a sli~h i-dico"iow ¢

Zetzeted after drilliz - only 2 or 2 Teet on 2 run. fron
tallzs with marny drill-ors vwho 2r: emnerietced at tting
cut o7 these mud rinns, 1t h=s teon found thot too mony
drillers tr; to »ull too much on the teols anl drn't drill
up throu~h thz rin-s f-r ernouh.

Conclusion:

It is aivisable to drill up throu-h the nud rin-g

untll the tools are z2bsclutely 7Tree before tr-ingto rull




74

t
o)
<
(]
—
o)
[t
ct

on them, Ilatur-lly, many 4rill »s hesito e
whon rud rinss are detectod
arilils so fost thot he n tur-lly hos tho f2slinz that he

.

te mrlting lots of heles, ™ut in » 21lity 1s losing tiie,




6., Reduce time lost duz to macirncry brool down,

method:

‘S resTci-
v to se3 th~t the nuch nery 1z constantly ilnsoccted
2:d —ronerly “ucricatzd, Cil and czos wo 1 dxillin- moach-

wut tr cse stresses ore ofton eveeeded, “Ten worts of tie

irery o ook they a2 often rerl-ced by utlzeshift norts
thet are not rrovtrly desi-ned gand 22l to mors trouble,

ubric ted

,,..J

A1l mearin-s are of the Habbit tv-e =i 2re

freouently, Th2 driller -nl tcol dresser censtantly must

be on the look out for looze turn buckles 2nd nolts,

worn mec inzrr sheoull he ro-leoced beforz they brealk
w2 safety of worlzers a~d tre reli=ted nachinery,
Zrorer cars ol ¢ nstart ingrceticen shoull be siven to the
cuy wires or the wir: cahles thot hold the mtst uw,
c. Conzlusion:
It is imrortant that drillins machinsry be Zewt in
constant repair, All worn machinery should be reorted

5

to the drillin~ surmerintendent ard renlaced imrediately,




7. Reduce lost tim= due to inefficient driliing.

a., tresent »etrod:

ost drilli-« su-zrinterdents are exrveriznced

driliers 2n1 can t=211l whaen the2 drillers ar2 using rreover
motion znd n2t*rolis ¢f dril in:, Icw trat the2re is a short-
a~scof drillers thzre is a tsy ency to overlook miny of
tre faults that the drillers heve to ke=2v them on the jJob.
This fact h~os ccst te contractors a lot of money aqal at

~reger.t there hasn't been much done to imnrove driliers,

Tr2 drillin~- suv2rintsndent shoull uss sowe tict

and traoin tre inexrerlenced drilier by demonstrating the
rroner methods, Th2 individual would benefit and mors tine
and money could be saved., Any terson not wiilingz to learn
and eccept advice 1s n~t an ass=2t to a cocntractor and should
be dismissed. I rronose that an incentive mnlan be enacted
befocre the dri linz of each well, Tre <Zrilliin~ su erintend-
ent srtould set the standards and m2i2 2r atteint to help
each crew ma2rticirate in incentive vay by training aids and

rrover arranremants of crews,




8. Time saved by nrover crectiocn of mach?

thod:

o5t contractors furmish a 1

each drillin- mrchine, This truck
the drillinz to rerform such tasks

ton winch truck with

$ -

iag

(=3

s very useful Zur

w

s haulins cl=y, ~as-

olire, c2sin~, tirhten'ns the h2lt and hanlling hoavy tools
When the mochine 1s to be dismantled 2rnli soved the truck

15 used extensively. “hen a full crew 15 avallable three
r2n 2re used to disaantle the wachline a3 tht ooy U.ree
wruouwzed to srerare the next location by levelinz olf the
founiztion site, dis~ina the d=al mnn “oles ar? slush rits,
-any corntractors cvezrlook the imnoritance of usin~T suf "iclsn
fecotin~ for thzs fourlation, bDzcouse the 2wl for it varies
with the kind o soil 2t the loc=ticn.

b. Irocro=el method:
Yi»a two extra trucks frow other Jobs cor trucliing

coxvanv, The ones truck should he u
that 1s, leave the derricic mounted

durins the 2ntire movirna oreration.
loaded with

1- - R N
ve machiinery.

rorts of

n
18>

easily loaded on t

Q

new location. The pgachlnsry voarts

an orie: as to zllow thz vole truck
off tre tuwo cthor trucks =:.1 1rlcce

for eraction at th= rnew leocaticn.

dle truck and

~ola trucr to unlc=d th

sed only =s a role truck

on cne of t=3 trucks

The cthor two truclzs

X and carry tre bulky
r oortc of tne mnchine

~1
o.AC

atickly unlo d

c. 5]

=

tructs =t th

& other
should b2 moved in such

to 1ift the mnchinery

L]

’

it in the —roner rositicn
The m2thed may seem mere
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exrensive but 1t is belilsved thnt the cost of rertins

[

the trucks will save enou~h hond l-ber to Justify its X

~ractice. i
i



9.

e

Qe

Zuce time lost in vullin:® anl run-ings casinm,

- + e -
Ires2nn m2Un0

s PR}

At the resant tinz the »roctice of uring hired caozine

crews to run lon~ strin~s of casin~ avi "-izk us erzws' oz

te short str'n=z is used., In i2™igen U

PO - .. By . AL ~ BN ey, RYP o
sizt of t-~ 3" casin~ a2 1 voarics Treoa 20CC" o 3700 deorani-

vooon Yhe Cecth of thh tor of tre _unliee linestone, hese

vired cosin: cr2ws e troined senl-skilleld workers, '".oick
ur ¢ =ws' are uszu~lly not troined bhut —erform thz simtler

N

cemi-szili=d Jobs whmnon milck un crews are ucad,

A s'ccelinl wire rore 13 mend 2s 2 ¢osirt line, This
wirs rore is 1" ir icoter, T he riccing of Yre block

osin: heforz 1t 1s run in the

Mmen the ¢sint is -ulled ocut of a hole, the casincg
enui-ment ig risred anl a cas' ng crew 1s hired, Usua ly
21l of tr2 casin~ is ~ulled in two successive dnys.

Tromcsed mottod:

Tize con be saved when the numhe» of linos ore incrsased

on tre blocit and toczl? to ~ive a hisher mechanical advantare

as nere cas'ns is run in the hele, It talies armroximntely

Y

f2ve mnutesto aid or decroaose the num™ar of Linzs, At the

recinnins of the casin~ o-2ration, two 1li

es srould hH2 used.

i~

O

12 lens strin~s con-
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"nen 500 fect hes been run in the hole, one morzs line
le

d a-d onz lins added e-ch 500'trerealtar

e P R S Y T s I T
SnTud DBC 2.l

P,

until the mexinum of sit 1'n2s =re hellin~ the ~ire,

Sonclusion:

Te chove mathod should toduce casing time by
Hecause the hicher mechanicel advantaas arc uszed oniy
when necessary, e lower mechanical advantarce nelins

1 4+

il2 covicusly s»ezd un the cneration,
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