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Well seismic profiling (WSF) covers o senes
of technigues which can be used to nveshpale the
sub surfsce on a scale between well log daw il
comventional  surface  smsmic.  The  name VaT
rvertical spismic poafilingl is 8 pods deseription for
many [vpes of wel! spisntic survey pecause ol the
targe numbe  of highly deviated and horizontally-
deilled welis. Well scismic profiling is now 2
penerlly name which aot only covers all Lype of
harchale seismie measurament including the classacal
VEP and well sheoting techmigue, but also covers
techniques such =s drill hil listening, eross-weil
surveys, and intra-well survey {Seaal et ol 19960 In
order 1o delermine the exient af  hydrosasben
accumuintion found 1 well, seismic and well daa
need to be integrated and reconciled {Anstey anid
Gayer, [23G) Combining 3 WEP with seismic daia
has proved 1o be a reliable means of reductg
exploration,  develepment ard  production
unceriginties. This tcchnology 15 used o convernt
seismic section from time 1o depsh, 1o Gl gps whers
ceicmic dara are ot available, and to generate hugler
guality, quantitative ard caliberaied images (Heer,
1996]. In the narth sea for example, the integzation of
borehole data and surface seismic dam produce a
quantitative approsch the selection of a de-multipie
wechnigees (1., & method of semoving  SCismE
reverperations) and pammelers, their by incfeasing
canfidence in the cenfirmation of the final surface
dats to the reflection sequence derived from barehole
iJaulTred, 1990 WSP is applied on almast routine
bases 1o judge the quality of the surface seismic and
well-lo-seismic machifie. When WEFs arc recorded in
verical of slightly deviated wells with a zero-off se1
aource of in fhe case of mone devialions a8 Walk-
Above WSP (WAWSP) the resull am muastly
satisfectory {Siuble, 1996). MacDoazld and MMarsden
in 1996 peinted oul that the wse of intesmediale WEP
in exploration is to be recommended. When pequised
close 10 The target herizons, ascurate depth prognoses
can be oitained.
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Maodeling is o term  used SRISIFAC
explovaticn for producing artificinl data in compare
with aclual data obtained by shooting {Coffeen, 1986)
|he modeling in this sxefeise was camed out using

in
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the GX-11 selware (o Shell propriciary softwire)
The peological method were built and the raleriils
propertics assigned o the lnyers, The ray traco | Ray
trace throegh the meodel) was eamed ol wsing ferd-
offsct WSP aption. The synihelic Iraccs worc
penerjed and were compared seismic and determined
well syuwthene dota The sleps inwolved o the
generation of the madel are (Paul and Tuylor, 19T
e Oy the mienn bar fhe model dcon is clicked |, fom
which the parsmeter aphan wos choso, The nap
coardinate o the depih and oféel Gxes wene ser 1o the
desired values ineluding swniber of races. The silbes
yeed ot this were W sotual depdi from the selecied
wekls {2 HHim-d 2l
o The curve deleronining the peservair housdanies wis
drawn vging curve editor inmode] wwon.

s The layer beundsnes were defined using e sy
clitar. This coben cnahle e weer 1o fabsl the
houmidaries opprapriatsly with Bilke ofiowater fontacl.
[

s The propeties (velozity aiud desity calculated fram
loga from the selected wells) for each of she deline
ayer wire keyed i

Afler all the medel parzmeter kave been 560 25 10 s
siep ahove, zero-oiTsel pplkor was chesen fom e
meny bar and approprisle seureTECEIVEr geomely,
simulation iype, atel pther my paramcice e
selapted, Rave where shol thraugh. the layers {virual
rays ).

Thess sieps aliowed fordhe generation af Lhe
svathelic seismic braces along with the tvpe of filters
ta be applied. The dusplay fron was used o fix the
type of traces to be displayed (ie. traces incloding
wiggles, variable zrea reverse polarnity, and she nption
of & appiving filters 1o the traced). The ipops were
displayed accarding to the Sheil pelarity format, ie
decrease in scoustic impedance displayed as positive
armplitude values painted black. whike negative values
gre painied white (Cinn, 1953} Using the above
steps, models crealed above were converted to SEGY
format, The SEGY file was then transforred 1o
SEISWORKS A fer editing the file in SEISWORKS
it was then peinted out and then muatched  with the
sejgmic data

Tesiing the Effvetiveness of Several Thpes af WEP
Crepmeiry

Orice again the GX-1] package was uscd 10
rnodal the WSP acguisition geometry. 11 s nsirctine
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The upiinzl use ol well seismie prslilng .
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1o beep n nund that in arder 1o deteemine whether o
martecular armangemend of respurces and receives will
schicve the desived resull, ome must compare (he
Jifferent  sources and  receiver spread  with the
pereewved subsurface conditians,

Zere-t0Fiot WAP Creomatry

A verticn] well was degwn on geophysical
malel, witl the source cinse 1o the wellhead and the
geophores Taid n the well Yirual rieys were shot and
symihetic iraces generated, The seismic responies ane
shown in Figs 1 and 2
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Halk-Ahoe 'SP Georminy
A deviated well was strawn and the source
position was located vertieally above the receivers.
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Fig 2 Elimulated WSP lor Zero-oflsel,

Virtunl rave were shot and synthetic traces generted.
Figs 3 and 4.
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Fig .4: Somulated WEF reig onse for Walk-obove

wiere fixad in the well (for vemcal and deviated
walla) Rays were shol and synthetic amd traces wie
genermied; Figs 5,6, Tand B

(Iff5er WA Geomery
The sowrce was positioted at a fixcd
Jocation away from theiwellhead and the geophones
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Fig. 5 Garil model wnd Ray-trace for Wulk-ahove WEP
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Fig .6: Stimulaled WEF response for Walk-zbove
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Fig .5 Stimulated WEP response for Walk-above
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Wialk-fwar I8 Gromeny line throwp the wellhead loction, Virtpal rays were
The geegthane 1= secwred at depth in the well shat and synthedic traces gpencraied, Fips 9, 10, 11, 12,
ard the source is fired at o series of pasilions aloag a 13, 14,

Fig. 11, Ray-irace for Walk-away WSP (offse) 3T00MR)
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Fig. 14- Glrrrul.u:d WP reapomse for Walk-oway (offser 57001
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The sources were ket stationary at regubir
spaces from the wellhead end the downhole reccivers

were arranged up the well. Virtua! ravs were shal and
synthetic  traces  generated,  Fi g5 15 and o
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X Source and receivers were lagated in the
=ame borehele, Vinually rave were shof and symzhetic
rares pencrated, Figs 17 and 18,
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Fig. 1T Earh model and Ray-trace far [nim-well W5
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Fig, '8: Simulated WSP response for Intra-well

Cross-Well O Well-to- IWell BSP

This is 0 well-toswell recoeding. The source
was located in one well and the geephones in on

adjacent well, Virtual rays were shot and traces were

generated. The resulfling seizmic traces are shown i
i Figs 1% and 20;

i 1 Earth masdel ond Ray-trace for Well-to-Well WS
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Fige, 2k Simlaied WEP responss for Well-to-Well
fevverted WA Cienmensy number of peophanes eans by recond
The saurce wis focated i the well and e shat ail lrcgs worg generafed. Figs. |
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Fig. 22, Simulated WSP responae for Inverted

Discussion of Result .

Horzon ET.00 K30, and K6.0 of well 2 were
used for the lesting of the eight different fypes of
WAEF acquisition seometrics. The SCISMIC FCapnnss
abserved for the rero-offae) WEP geomelry showed
strong reflection event from the E7.0, K30 and K6.0
refloclies. The zera-offser WSP find rmparant
applscution for weil<lo-scismic ties, prmary muliple
reengEnition. velocity determinution, and prediction
ancat-of-ln. The walk-above WEP showed o beder
subsurfice imuging and higher resolution than a FeTi-
aflsel WEE The affset WSP hos mare illemanation
un the chosen horizen than that of the verteal well
This 13 bBecause of the angle of deviotion of the wel],

I the walk-away WSP peometry ravs were
sht at infervals of S10m, 1 10m, and 1710m fram the
sie of the well head; the seismic responEe hers
showed a good resoligion and revealed the rellection
evem due to coch soerce. In the mulli-offset Wap
cenfiguration the sources were spaced end kepit
Halionary af a distance of $10m, S00m, 1410m from
the wellhead and the scismic response showed a
fuphly resolved image. The intra-wel] WP geomelry
configusalion  provided 2 Eoxd  peclogical
representation and could be away in terms of the
source and recoivers thut wete both Jocated in the
same well. The cross well or well-to-well WSP
lechniques assisied i the mupping of reservarr
coitinuty; the seismic response of this configuration
showed 3 high  resolution The invened WSP
geomeiry is the reverse of the noemal WSp Beomelry.
The seismic response that was obtained thar was
ablamed gave a beder image of the horizen of
nueresl.

Cancluston

There is no doubt now that each of the
different geemetry configuration resulted in Errige
resclution fir more superies 1o the surface seismic
resaiution. In this case uncertninties cleoinier in
Imterpreling seismic data are preatly minimeeed
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