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ew e plasive frac u in 
me ad is safe, ef ec ive 

Explosive slurries are displaced into the 
well bore and safely detonated to create 

highly productive random fracturing 

in t bl . In g n r I, th bl sting 
t hniqu i pplied to production 
limiting pro I m hlch ar within 50 
r l f th well. 

MATERIAL DEVELOPMENT 

R. E. Hurst , W. M. Zingg 
well ivisi n of Th 

t l!. '.,0 

h mical Co., Tuls., kl.~. 

Where explosive fracturing is applicable . . . 
.. Long 00 n hole intervals wi th multiple pay zones which compll · 

cate hydr&ulic tr atment. 

~ Formation sca ling causing penTleability reduc~ion up to several 
feet from the we!1 bore. 

~ Gas sands with sensitivity to hydraulic treating fluids. 

~ Older wells with poor casing or cement jobs which limit use of hy· 
draulic trefltments. 

8Si.8" .8_'" 

~ Remote areas where conventional equipment is difficult or ex· 
pensive to locate. 

~ Productive 7 nes close to water where barriers usually break 
down with hydraulic pressure. 

~ Reservoirs with fracture patterns definitely orient d toward non· 
productive are s, gas caps, water injection wells, etc. 

~ Closely spaced wells designed for maximum re~overy from limited 
drainage area. 
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'rlMING DEVICE·DETONATOR liS d to •• t off Stratablast "A" slurry In well bore. Slur!) Is displaced Into the well bore opposrt 
the p'y zon. through tubing with pressure from sp cia I truck mounted cylinders. Tubilla Is then pulled and the tim Ina dtvk. 
Is lowered Into the slurry by wlr line. Th hole Is tamp d with gravel and detonation cx·.curs ccord/na to the timed schedu! 
Hlah met I cont nt of slurry k ps material In p/ c. wi h good bore.hole contact. 

maximum 
r rch i 

uits. Howe er, limit 
ontir. uing on this proj t. 

Ne w b lasting ogentl ha e limi­
n l d safclY hnzard, and placeJr.t'nt 
tcchniqu h e improv d nough to 
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In k(; w II shooting I!conomi Iy t­
tr tiv. It is now n ider d an frec­
tiv stimlll tion tool. 

relativ po ver ratings of this ystem, 
called Stratablast "A," and other com­
monly us d bl ting gents. 

'IELD APPLICATION 
Initi I fi Id pi cement !e.ts wert 

done in shallow wells, less than 500 
fe t d P by lowering flexible plastic 
b of slurry on a shooter'. h k. l)e. 
tonahons at shallow depth. allowed 
ob rv tion of wellbore nl rgement 
and wdl r -en,ry probl ms. Offset 
hoi ,ere ea.ily drill d to ObleM 
fra ture patt ms and penneability im. 
prov~ment. 

To furth r develop pi cem nt tech. 
niqu , wir line durnp bailers were 
u d to pia e b gged materi I in deep 
wells. This pennitted evalu:ltion of ex. 
pi iv frect in deep r servoirs. How. 
ever, multiple wir line trips and poor 
coupling to ille rock face in fluid 
fill d hoi s m de betler pI cement 
III lid l ry. 

Pr sur di placcm nt and .potting 
of bl sting agent t!lrough tubul r 
goods with bag type materi I w s im· 
po ible. A hange in the gelling agent 

m te- gave III slurry sufficiently low fri tion 
c ffici nt to allow plac~ment through 
tubing. 

Ave ... a. reletlve pow r ret na 01 explo­
sives. Reting Is e comblnatltln 01 Initial 
shock n rgy end "bubble" nltln • 

Str t bl 5t " A" . .. . . .. . .. 1.800 
Ammonium nlt'., le 

1u I oil .. , ..•. .. ........•.. 0.944 
TNT . '" ....... . ........... 0.770 
High xploslve non·meta!I,zed .... 0.770 
HI h explosive Iron·m taHlzed .... 0.545 

Place me nt and de tonation. Servile 
quipment c n iSIS or truck-mount d, 

hi h-pr u cylinden equipp d so 
tho t bla ting agent slurry c: n be pres­
ur displ d into tubin and the 

wellbore through the zone to be stim­
ul t d. U in this approach, pi ce­
mcnt efficien y h3l increased from 

~ 
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Eumptee of c:alcul.ted ,.ndom "'ctt.,. 
aaten.1on utl"a an emplrlul formule 
derived from t t. in .hel ow wells, 

L.ft(!th ., w." •• r. Ch.'~. 
W.I.h •• , ,..":1-

Cheri. [otL 
(lnch.s) (''''' (pounds) ('Ht) 

8 .-
10 '5 
14 7 
20 0 
28 14 

~\ I) , 

rifr' trill 

100 
200 
550 

1,600 
4,500 

"e( , . 
I r·\ 

21 
30 
37 
53 
72 

STEP I _ . Installation of he Typ MI Multiple Orifice Valve (manu. II, 
operated) for accurate inj ctlon control. 

STEP " - Electric Actuator. (applied in the 1Ielo without disturbing 
the original valve install tion) allow remote operation when 
used in conjlJnction with readout flow rate indicators. 

Sn:p III - At I ter date, if desired this operation can be Incorpor. 
'lted into a computerized syste". giving InstantaneQus and 
accurate control automatically. 

Y TIll I JU T ON lVPL O· O/'lRATION ON ON rYLI. VA l V 
MArjY MORI ARC AVA ILABLr. A K U 

TOOL COMPANY 
2451 PALM DRIVE, P.O. BOX n67 • L\)NG BEACH, CALIF. 90807 

Houston. OdesSl, T"!~ , H,rvey, l.l.yelle, l. • Afl(~\I(.ae. Al,skl 
8ro en Arrow, 0 I.hom. ' Der.ver, Color. do ' E((monton, C.la'ry, Alhert. 

Circle 128 on Reader Service Card 

cal ulatioll' are ahown in the &eCOm. 
p:anying table. 

W.II cl.ftn-out after xpll>Jive frac. 
ture treatment can be mor compli. 
cated than with hydraulic fracturin , 
(> pecially in wells thAt will not .up-

About the outhor. 

R. E. Huur .. t,ck­
nical dir.ctor 01 "' . 
.. arch and t,chniCIII 
eervic. luno tion. 0/ 
Dotull Di..,i.ion 0/ 
Th. Dow Ch.mical 
Co. at Tul.a, Okla. II, 
rec iud hi. B .S. 
d gr e in .l ctrical 

I1Igin .ring Irom Oklahoma Stat. Unj 
lI·r.itll and ioin.d Dow II at BorQ,r, 
'J~ %at, alt ,. graduation. H. W68 IIlb­

Itqil till promot,d to di.trict ngin r. 
A. ,'ev.lopmmt mgin r at Tul,a, I" 
waf a .. olliat.d with d v lopm nt 0/ 
n.w Iractllring t Ilhniqu •. Following 
hi. trJ.~~/.r to Midland, T :r:alJ, cu t ch­
nical manag r, h. walJ aelit'll in fi Id 
d.vclopm nt work in the P rmian 60.111 
and Four Corn r. or 01. 

W AHREN r. Z'NCO it 
manl.lg I!r 01 Dowell'. 
Prollu, Engine ring 
R e. arch and D.v l-
01'1Il nt Department. 
H. received a B.S. 
degree in m cl miclll 
nginllllring Ir!lm 

Iowa Stat. Univ reitll 
in 19$7. He • rv do. 
a production eng i-
n -ring offie r with tltll U.s. Ai,. Forti, 
1941-1946. l/ has b en B8,o,-iaud with 
Dow II Division .inc 1946. 1n 196$ h. 
tranalerred to Tul,a lor liev 10pml1lt 01 
IV eiati: d ql<ipm Ilt and .""vicu l ror 
well, and auo illcllllJtrial plant.. luch 
of hi. work rin:. 1961 hClll 6 en on ap­
plication 01 liquid and .lu"" :r:ploriv, 
to gar and oil wells and the mining and 
eon. tructic.n ind tTl/. 

VRT'S W. CR WE i. 
a chemiet i" the A".. 
pU d R uaroh and 
D vlIlopment S .otio n 
iiI Dow.Il', R eatarllh 
La60,'Clf.:'TI/ i" Tulia, 
Okla. Il. ioin d Dow-
Il in 1960 alter r -

c iving hil' M.S. de­
pree in chemi. trll 
from Oklahoma Stat 
Univ r,itl/. Prior to ioiniJlg Dow.ll, "1,. 
Crow work d 01 c/llmi.t 1C4" Amer­
ican Sflelting and Refininll !:o. and 
• no dOl 1. t Lt. in the U.s. Annll. He 
i. am mb r ul the Am rican Chemi.t", 

oei til and MME. 

m·,-",W.'" '1.IU.IY 1', 1.70 
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Need Extra Copies 

Of This Issue 

A limited number or e)(tr. copies 

of this Illu were printed a"d 

may be obtain d for $2.00 a 

copy. Ser,d order and remittance 

to: 

WORLD OIL 

P. O. BOX 2608 

HOUSTON, TEXAS 

77001 

hr w II w rc 
lion was 
fully r -

I 
1969 Editorial Index 

Is Now Available 

WORLD OIL's Editorial Index for 1969 Is now 
available. A .. usual, th is Innual Inclell: Is bou,ld 
In convenient pampnl t fornl and will be sent 
fr •• to all WORLD OIL readers request nK cople •• 

TIll handy Index 115'S mlterlal published In 
YlORLD OIL durin, 1969 by subject I nd author. 

MIIII& certl ln you .t your copy fr .. of thlt t . 

Illl I r('III(illl'" illlplO\Clllrn t • n­

nnl 1'1' (.1 ill) )11,11:(,\1 II · lI.c·'r . rI 
11l ',I\IIwnl ,\ 1lI .1Il \\('11 III .IlI,.. \ .111, 

ahl!' for II' lil\~ Ihi , IIC' W PIIl( 1" ' , \\ illl 
it Inll 1 nt l i,k, gl·n!'I.IlI), had low 
pt JlI( ti II "I. \ .Idy .lIlt! I r I trnti.l) 

h t' ll tI l(' r \\('11 sho\\('(1 hi -II "p(·r. 
ernta -e" illC'I l'a ,. with r I. \1\ Iy Ill, II 
• ') oillt hang. 

.. Bol t m-holc tempera ture must be 
betw n 50 and 2500 F. 

.. F o rmat io n mu s t be xpos/:d in 
open-holt'. • 

S!:nd your reque!at to: Llbrarlln, Gulf Publlshln, 
Co., Postoffice Box 2608, Houston, T .... 77001. 
Or, If 10u prefer, Ilmpfy check the appropriat. 

•• en t " e "110)'" .. vice Ca~ en ..... 17 • ., 
U!ll Is.ue. 

Don't delay. The .upply Is IImtt.d. 
fa'anra 111 

--."...r ~ (@I&mmnw 
Clrcl. 129 on R.ider Servlc. C.rd 

'1IlRU.IT " , '.,0 M.I·".W.". 135 



L 


