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HS | HE | AHBE | TEEE | #R CR) | IERE () HIEEE(%)
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H 3 | KFEH | 2022/2/24 | 2022/3/6 1348 229 100
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B, EFEBERIKAEE. SaEEst. REEAERERERBRZNNTER, AED
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fEERRC T TIVAIRERR, GilthHELR, S—iETHXEEAF TEEERNE
KEmRE, FFRIREEH MUERRITENSHE, RTHRETRR SR EARRT 5,
XEERIERO A YRS AT s BB N, A3CFIA 3D (FESREIH T IIE
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2.1 SHHERIgEET
3D REBTHHTIRMUDHNT, DRSCIDTTIRIERFSONT, B TIRSH s
FERRTTHH.

2 TIES = yHar!

2.2 4R, OB MITSHI%I >

SR =HREEV F, MTIESH=HEEIHITAR, NERISWE, EEENE
PRITIREL, 1RIE PS50 #fR, HEMRENDY: BHHEEEX). iBfRtbES 5B 200GPa F
0.28, /EBREE/I 1000MPa, X TIESE=HtERINENIFIRITESI(120MPa), BH0URE
FEINfmAsSE (300KN) |, EHRSGEEEIEE (30KN.m) , EEERMNE 3 iz, MR
SimECIEE(ER, SR, IREELABRELR, W IESH=4HREN oM, SR
B RE 107863 4, BATTEUD 68033 4, MIEKIDERLEEEFEENE 4 Fir,
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R BT IRESHT- mAINEERES. TEERERBNEFERE, FEMEARY
R, FEISNAREARITS, SSEERAMR, B TESHNKHITHNED I RIE
INAIRZESD,

2.3 B HTEEER

SHREL. L g LRRIIBIIETKE, BN TIESH=4RE, EIHEMETRY
K, HE S M, RANAREETESH=HREFELILIDN, HE) 8.97%+08
(N/m2) , I NFHRBEOEBRIRPR(E 1030MPa, HE L2 REIXE 1.2, ELbAM&EA P550
RIFHEATEIN, IR TS E~miNiRiTE %2R,

HEEIEFR: LHE6150K-01 I BELHE HBEIEFR: LHEG150K-01 M BELEE
BFIREFER BRI HT 1(-BRIA) BEPIEFR BRI 1(-BRIA)
EWEERY. BV AT TR RED von Mises (N/mA2) s Sallh s rviee v ESTRN
FERALAL: 121,445 BRI 121445
8.979¢+08 | 3.162e-0:
8.234¢+08 | 2.899€-0:
| 7488e+08 | 2.637e-0:
_ 6.742¢+08 _ 2.375e-0:
_ 5.996e+08 _ 2.113e-0:
_ 5.250e+08 _ 1.851e-0;
| 4505¢+08 | 1.588e-0:
| 3.759¢+08 | 1.326e-0:
| 3013e+08 | 1.064e-0;
| 2.267¢+08 | 8.015e-0¢

1.522e+08 5.393e-0¢
l 7.758e+07 l 2771e-0«
2.999%+06 1.482e-0:

—p [EARA: 1.060e+09

3 @ @@ =
HEELETR: LHE6150K-01 | 2554 AT LHEG 150K-01 I BE5EE
BPIETR BRROOHT 1-BIAY) BRETR BRRC05H 1-BHAS)
EWRERL. B(RE (A8 URES (mm) ERREEL 2o FH L5 E-2s <4

AL 121445 A B0

9033e-01 | REFHOT BIREFH =12 2.000e+0
8464e-01 | 1.842e+0
_ 7.694e-01 1.683e+0
_ 6925e-01 | 1.525e+0
_ 6.155e-01 _ 1.367e+0
_ 5386e-01 | 1.208e+0
| 4616e-01 | 1.050e+0
| 3847e-01 \ | 8.917e+0
| 3.078e-01 | _ 7.333e40
_ 2.308e-01 N _ 5.750e+0
153901 | N, _ 4.167e+0
l 7.694¢-02 2583e+0
1.000e-30 ‘ 1.000e+0

5 TEsH=HREBSOITER

2.4 RIS HTEER

FEHATRRSOITEY, BRIt E/ARENEMNEFTONT, LRESH=HRENTT R RN,
SRR ES 1.363e-03, TERSH=HEIIRING AN EN 3.162e-03 (BNFIE 6) |
BRGNS SHEK, RIBLEUEH TR/ S ENE AR Rk,
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L
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2.89%¢-03

_ 2.637e-03

B 41549 N2875e-03
XY, Z {18 [536,-0.24, -41 mm N

HiE:

_ 2.113e-03

1.627e-03 1.851e-03

A

| 1.588e-03
L 1.326e-03
_ 1.064e-03

_ 8.015e-04
5.393e-04

I 2.771e-04
1.482e-05

ar

6 TIESH=4HERIN T DHTER

=. &iF

EizA 3D (HEFHTEBRIDHTSERS, BIRTh R AT RIEEieE e £,
BRI RS LR TRERFIRIER. (FAMATED, WAUERNAREGTER, FEE. RiE
RYSRIEM. JRAIDTER, BESTEETEEARRENER. ERRMHLERTY
AR, DB LRI SRR ToImUIN, ARILRIRIL, 1B T Emigit
PYERXIEIERERVTRE, AIRE Rt RN, BEMHIEMEEEENE.

ASGEN T TIESHREIIRE, W IESH=EERHT raSoimts, RERE
RIRC]. RNEREE. (URFEXER. FFIA 3D MEREHXN TRESH=4HREDHT, &
H T HBRNREREFEREUE, zothEEie E A TEMREEE TRESEH R/
git, RiELRZEHMhL, BEEEENSENE.
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ERRERTE
et H RN E+MSE EHT

—. AENENEX

RERGEMSET R RREOXEER. EH MRIES, FIRBER. 55T
BXEarWIENEHTUEN, REEFEXLENNERSE. REAFSHERRH
BXE, REWETHN, BEEREERENLEIREFH TR, MEENREIRENRE
SFEXRENMSEE.

Blan, £ A HPHTRERIE, B BHFIRE, BAROHZETESRSINBERIE
SHREIRE., XEIRENRCEIIERER. SEMEDDHTH.

TEEAT S CMANESSERES, EPROAFtEEDNERR TR AR
BKE. BEERHEERET, B HRINHRERFE 6 KrNRE, ANBENSKEHITT#E
=

Fig. 1, FWL's from formation pressure surveys:

2850 (Two aquifers or one?)
I Well A
+
e Hydrocarbon gradierts Well B
2900 - ¥ ‘
= ) |
w |
= z
S ;
E FWL @ 2045m
£ 2950 -
&
1)
=]
—
. Waine graclerty & m vertical displacement
[ | I A i . ] ke | . l A I .

426 428 430 432 434 136 438 440 442 444
Formation pressure, Bar

AJLURI, TRIBHEEEDUEERRIBEKA (FWL) BERHEZERIRE. &
IEN B BKUSEIUZFLEMREERRE, EURSEAERISEERE, THE
ERES RAYHE.
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=. FENSHMERRIME
SNFEERE, REENRERTRENEIFE.
YIAEIREREE AR AKIIS "R | M ASHMEIRE SR, —RRY
LI K 20xe-6 /K, T 100°C BF(373.15K), 10m AYsEHFS(#< 0.007463m,
EAREFTERFEFREENEIIDEHNEGREE, —RINNBDEEEXEA
207gpa.
TENB—NERGIF. BFRSBIAEH. S g, SHFFIKEHNHRHIE,

Vertical Section, ft

0 2000 4000 G000 2000 10000
I:} - - " - -
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8000 ‘-\
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10000 -'-"-\ll iiiiiiiiii N NN
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BE{EIEE
Along-Hole Depth | Thermal-Expansion Correction at Depth
(ft) (ft)
Vv S D H
5,000 1.94 1.94 1.94 1.94
10,000 7.78 7.67 7.50 Tild
15,000 17.50 17.00 16.21 15.52
18,000 25.20 24.44 22.85 20.19
sEERIEIES
Along-Hole Depth Elastic-Stretch Correction at Depth
(ft) (ft)
\"} S D H
5,000 1.50 1.0 1.45 1.50
10,000 6.02 6.10 5.90 6.02
15,000 13.54 14.13 13.38 | 12.39
18,000 19.49 20.69 19.31 16.59
SMEIEE
Along-Hole Depth Total Correction at Depth
(ft) (ft)
V S D H
5,000 3.45 3.45 3.45 3.45
10,000 13.79 23.78 13.41 13.79
15,000 31.04 3113 2958 | 27.91
18,000 44 69 45.13 4216 | 36.78

SBETLARRESY 18000ft(5486.4m)Af, BEFHANREIRZESI 44.69t(13.1355m), FHATR
BEiREDS 42.16ft(12.8503m), BiRESHELEMHE. ZE. BEEMEMN. TERAA:

(1) FFRHRNEDHGE, IREH),
(2) PEFFRZEEN, IREN,
(3) REHE, IREB/N,

MALRTEIRMEE, WEtRRHTIMZ, TLEXEEINEBIIUIEE.
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R A TR

ShFHhE L REThRATIE X Bl

—. BI5EX

BERERSHEHATANPEHERE DA OTFER, MEHOAXHREASE
JZRIF, HSHZERIEEMRE)N, BIMNFIRZMSEMAERE, BINEEF-E0ERK
T EXH9IRE,

Z=hl—: 2008 £ 1 B, EAFEMR LHEARE T —BRTENIARRMESR., HP, &
EEF L111-X7 # (IESRH) . B L111-X5# (BH) [UTFE—HE, WEHOFOE
£95m, IERIRFHRS B 3100m F12900m, L111-X7 HEHEFFRL 2470m HRHT
SEBR, CHERLHR, ANMETEHERSZ, SHHOEEHRRY. DRARENR
SEUFMTHIZHSMBHR T, HECEEBHESHFT.

ZF—: FE 816 HE—OWMRH, UTELXHHRE, EMEHZR 848.39 KETAIH
HERMA 7315-3 HFHORIRK. WREER, DFEREHRE, EtHKrIseshiBedd. H
BASZEMELEE T, MRIESCEL SR E HERIFIR TS 849 K,

Eit, FIAXKEHETRREIHN TR AR X O B EE, NEErnESMitR
7%, BIEERNBEH. PURRENBEY. ERLZNBERY. TROBERYEE.
—. PBERUSMEEE

HIRD BREISNMFEE R T AAROIEESTIHRMNENHER, N ERILHEE
BEER, HEIEIRMERER, A REINHIRARX RN TER.
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R A TR
MRS BREEITESIEAN:

Sor —rl —r2
SE =
R1+ R2

Hrh, Sor 2m=F2% RAYIEE.
r1. r2 pRIRNRINSE QINREFR, RRERRTTEGE,
R1. R2 SRR NREE RRIHERHZ,

FATERZE, HEHSBRESF/E, oIiRETIIRERIGENE.

PEERE SF BAtitHEhE
SF<=1.0 f=th
1.0<SF<=1.5 HIERREELE, 1EHEIE
1.5<SF<=5.0 LAy, SCRTES
5<SF Zefhit

=, HFishERE

ISCWSA Z5&1TT B, BEH T — M hiXGi=HNEIERDNE, BUESIATEA
SRk, BT, @SR SER oArREXRG, ST TREA R TXEE R

e
- VS !‘f’ﬁﬂk/\ﬁiiﬂﬂzﬁ |

¥ y

ITEANERNEE

R RIAET

Y

‘ (el 224 |

h h

HHEHURIE % IRIEBSRERS, %
FHEREE XS | 4" RO ERE }_’ HRRIEENER
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1. LHE6351 I<HH R

KRAFHR : B LHE6351-03 F4% % LHE6351-03a

BRI : NEFEIKTREEIMSAR TR, NN5a Y Es (R,
2. LHE6023D FeEXRFE

ERAFHR: LHE6023A F+4&7 LHE6023D

RO : FHRINEMR, IR,

3. LHE6028E FeEXRHR

ERAFHE : LHE6028D F+4%9 LHE6028E

RN SEaHER, 1EENERE.

B T

1. LHE6517 175°CHIDIZFF

ARAFER: B V1.04 A% V1.0.5

RRIRIERR: EIN4ERIRECRIIEE,

2. LHE6150C-08 172mm [ TSR
MRAFH: B LHE6150N F+4&7 LHE6150C-08
RRIRIERR: B FEERISBUREIRTTE 1MB/s,

X T8RN

1. DEES-deep earth exploration system Setup ER{4F4%
MRATFHR: B V1.2.7 4R V1.2.8
IR )RR

1) 1EINESEN=AERERRIS AN, BRBIEEHAT S ALRA R,

=

B R 1T ok

2) EM=FEIEERSEMINEE.

3) EANEFHNEHY,

2. =¥ 4 DEES ON CLOUD &R{4FH&
MRAFS: B V1.1.0 F4&H V1.2.0
R

1) SCERERGTESIRIINEE.

2) EM=FEIEERSEMINEE.

3) 10 WEB HUBSKMHHE,

4) ENEGEPRHERARETRINEE.

2022 % 1 8
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= FAEEH)

EFRANEHURBEROBIRATD TRERSFWELWIRS B RASREEH. KFH

ES—IMUEAIRS. TR, JUEUE. BEENH. (ESRlSireSls. BEst
EEH. KFEH., MAH, DH. EEFEH. KUBH. THEBRERH (KFH) .
INFIREEF OKFH) . BRI TRZIRSEE0.

R EBEEAERFTIEIMTERT LS HRE T 2000 ROSEEMH. KFHAE
RIRS. EEFBERSXIFEE: KEMFRBIIXEHSH, KKGEESH. JIFMXRE
E5KEH. WARESKEH. SMEEIKEHF. FEXEESH. ARaEraXik
R, BEIMNTEFES,

S ETERAAR 116 A, EFESRTREIN 2 A, KEHIREID 32 A, ERAH
T 63 A, ESAIREIN 19 A, BEEAREAEFREHED 30 OHAVIUZRARS
HIBRSS BT,

2022 FHE—=FE, SRR TIERSATE: 22,020.82hrs, RFRTERSEDHR:
127,881.24m, RIS EEARIZEA:
< FEESNHLNA, SiERESEERNER ARSI f LR RSN =,
<+ MWD WA, SEAFHEEEERFIAETIMA.
< FeSBEN A, R 7RZEFERE SOCAR R EIXI7NE MWD FIReiE=m@ANARl, HNEBETHE

R CABCIRNFHMIAESEE NI R _EHZ=H.
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BB s R

feshFBPE=R N E R 5

FEmiE

fEsRFEERNER S, ETcERuiniEie, XA 2MHz 1 500KHz TR, FIA
WENRFI A ERERMER, SERREECBRIBEIMBEME, BEREEEREER
SR, ZIEEHNN AR LIRS HERIER, BRIEMR. BERSHRSERTFINES
X, RET7TABHIEANENER, Bt IERSREE T — I HIIRASE, IFFRE
FRMBUHE, RHETHIRARSSS.

Fﬁmmﬁwu L B o 25l 2% LI IESTEE | WA i 2k
o I s 200) 0. 1 wm{\‘foﬁ —38inch 2000 |A9£I~,
1. HASE: Ld w Rl
o EEES FEE MWD R4 SEEEE { (
£, TESIRBEN.
& E[RSRHNE HERAT. RS, SCRYRR 2 }
T EHERS., { f @h
o HIETENEE RN EEERAR 5 ) )
K. SMSATHSERA, HiEEma { g {
(5, Fth RS MR T R R, = | <

2. B{FHET:

2021 F 12 B-2022 5 2 A, ERRITHEBINTXRIETHET 6 OUEhKFEFHF, X
B8MERE: LHES25601 higk&#® MWD+LHE7310A 4.75 FJAZR+LHE023501 FRMERA.

3. PALZEFUSIRRNERS A

¢ EBERMEY MRt E T SISk R SRR S, SRS EESRER
FIERRISEE, BIREYSE.

o EBEXRAEIZERENE, BREGE, THEREEELHEELRED,

HiHET 6 OF, BEXRITTIE763 /Y, TIEHRERETSE, HEXRTHE,

¢ ARHERE, HESBXEEHERIAKE, BERSIERMAIEER FitE
T, BERTROERIE, BE 7 ihB=R,

L 4
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EthinthLMERS

FEmiE

ANEABDETEIREIR LIRS T AR XZ-NBMS BUpgthinsLNERS, NESEEE
Fh/VF 0.5 5K, EUEM MWD UEHERT 15 KUA L, ATRERESESLGHHE. AR
FHIE, BMREMNSHRSATENAR. ZRFNNRAHEEHR. EEHENRSRH
SEAFHRIFER, AIaEE AR, BREehH RS,

= iR S —

K F123E 5 &

1. RR%5E:

& IEERSLINSEUE EER
B, AERR, SCRYRBRA
[EIiERIEAL.

¢ THELIMBEIRERE
BBt RRAR
B SUSTNSER
A, IBEREHETIEE.

2. B{FiET:

2022 F£ 2 B 11 B-2021 % 3 B 6 H, EWAKEXW®ET—IFNFF, (NEsEE: &
RIERMER LHE610TMWD+ BN, &g 6.75" 1Lihsk+LHE6101MWD BHTHITEH!
L. ATHLLEEE, KERELBISFIEERRIIMH, FMATHRIEE, shihd
EHIREMSHMEASIESIHRE, ENSHEASESIHEENS, ASHRETHEEN
EINDHZEUE, RELLSHIBE 100 %R
3. FROUSTHRINEEIS=:

¢ EREER LHEC10TMWD +IIB#H TER TF, BfEIEsRSkSMBEN, B2
SEESEAMNBERYE.

¢ KFEREEAFIETHMR/ 86°, &K 95°, HEMARMNK, —EEMZHAITHESH,
EH T MWD MWKREIBR RIS EEERISR.
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1. HASE:

& IEEELINDEGE HERAT. A, SCRRMARMERNS,
¢ TEELINEEE R R EMBEIT RIS TTRINERIA, IEasuEaEE.
2. BifHET:

2021 F 12 B 23 H-2022 F 1 B 4 H, ®EIFMNASGKESINMXHRES, RS

270.96h, BRSSHER 1670m-3480m, 7KFERIK 1810 K, NEBLETIFIER.
INESIERE: 6.75" IaEhsk+125°CMWD (& LHE6117 BAIND) .

3. FERAUSIRLANERSR:

¢ EEA3IN MWD RIimimBAMS, ER—URMCEERMEEMNSERZEL.
¢ ETHBIERWE, sERITERRIMEFIE, BFrEaSRIE (WTE) .
¢ ZRRSERETFIER, RENEEAEHFSAEHEFRERR, BMSERMNRE.

- 1950 < 7
L !
1955 \\ /
- <:‘:iz\ \\\~‘<""“*~j:§ 1995
/ 1965 //Z - ‘'
; :

2005

1985

A

1990

ERAYA

S~
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MWD RzF

AHESEIEE I REEh U E(Y
FEmiE
KHEETERER MWD R ETHete @bk ihasp@arit, sHIAHEREHSRIHITHR
BUE, fEYEFAILATE 50-75L/s HEESEE T, ZIN=RINAIRE T AHEE TRRIKMES
RUBERE, BXUEH T ENTR, R T XERRIERNA.
= iR A EE 6

1. MA%E:

& (UBEEXHETLIFSENSE, BE 751/ HE
TEEIBMNA.

& (UEEmHPRIMEREUR, E4ePUEEshER 508h,
(L EEFCRR BIHIR,

& RNREHATD, LM T AKHE, BEERE TR
BEELNE, )| |XHKHEEER R MWD Kz
FRETERNER, FARtEREENEXHE
IiEf:1® MWD FEENEEX SIS IR A,
HEERAXHEZE MWD R TR,

2. B{#bET:

{XBRTEIF 203H9 AN 2022 F3 B 13 H2 <
30 DFHAAFAER, £2022F 4B 98 1 R 00 ohiH, (&L T RRSAE) 508 NTEH
iR 2480m Feih, ZHR 2400m,

EMIIKHE (75L/s) . BEE (1.86g9/cm3) MZT, BNMSSEWRE, MaaT
FieEN S, RERUESAHIESLH R, RRY, (X=RFTHEITR,
3. FEROUSIRLRNERS R

¢ KRRRAIEAHIE. SEERRTER, INMESHEN, XSELIFRETSE.

& BIHUHEKTERIRLT, NERRBREIRMR, R T KHEEHNESERNA.

¢ SoTEREMEFBRS, JLlBTREH—SEREKTRIERE, H—PREN
s AHFEEAM.
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MWD RzF

LHE5616B HEfEHERK/P=S

PRt

LHE5616B KEisimpkihes, EHEVIBIDSRE S iataiiE Fhess, FItlsE-REK
BRI TRRIRL, ETREEEHRRE, URRTIAE, LUBRIEETHANEmHES,
IRKREERD T ES TR EREERNAE, BT RENESHE L RANEREE
5.
7= on iz FHEEH
1. RR%5E:
¢ RIS AISE 5375 K, (NEBI(EEE.
& 2HiXAt 673.5h, {MEEEHIpE,
2. B{fET

e ARG EMERAIESRE

RITSE: |IHFHHR 5070m; I AER 3880m; iRIT/KEERIS 1190 K,

Y&8H4&: LHE5616B-100+LHE61136A-1078/1951+LHE6118B-028+LHE6117-238,
HELISFE

HETHER #R AHEE thF A {EREHS ERRE
60-1415m | 1345m | 2021-08-15 10: 00 | 2021-08-1911: 30 | 97.5h | —FF5cth

1435-3150m | 1715m | 2021-08-22 07: 00 | 2021-08-28 04: 00 148h ERIERIRIES:

4166-5141m | 979m | 2021-09-12 16: 00 | 2021-09-24 12: 30 284.5h | EEEE

5141-5375m | 234m | 2021-09-24 13: 30 | 2021-09-30 13: 00 143.5h | &HZ=h

ait 4273m / / 673.5h /

3. FEOUSIRAINENT:

& NSEINATERA, BT+,
& HETSEHE, FIRBEBGIER, FRSE.
& i, 2HTIE673.5 NJIMRIER,
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3EE SOCAR BYEkEHE

fIZEEEERAALE (SOCAR) B 2015 F—EHFEA/ NS EHIFCIEM] MWD =53,
ERIh5E T EBEOHAGMEXRMEL, (MBENFI—BEREIE. Narmissdil=RE. 5
oS TEFIEEIAT. EiY, SOCAR M AEATINEASIFRHRES HENS
[RE. £HMNAIRABRAENRSETER, AIGEINRANSE.

"/ SOCAR

Ne SOCAR221200020990550182A00012 Geofizika ve geologiya idaresi
;i H. Sliyev pr. 83A
"12"  Aprel 20221l AZ 1033, Azerbaycan, Baki
Chief Executive Officer, Tel: (99412) 521 04 10

Faks:(99412) 521 04 49
e-mail: office.ggi@socar.az

BEIJING LIUHE GREATNESS TECHNOLOGY Co., LTD Www.s0car.az
No.39 12th zone, No.188 Western RD,

South 4th Ring RD, Beijing, China

Zip: 100070

Dear Beijing Liuhe greatness technology.

LETTER OF COMMENDATION

We the Management and staff of Geophysical and geological Department of SOCAR would like to
take the opportunity to show our satisfaction with your down-hole tools, we are very glad to have
LIUHE as our primary supplier for Gyro and MWD tools.

We would like to thank you and your team for the technical support and the valuable advice you
always provide to our operations during the last 7 years.

Now as we had the chance to run hundreds of jobs with LIUHE tools during that period and we can
say in confidence that it's one of the best in the market. The tools have demonstrated constant
reliability, durability and high accuracy.

We appreciate your immediate support, devotion and care to always satisfy our requirements and
needs throughout maintenance, technical support and high- -quality service at all times. We look
forward to many more years of successful collaboration between LIUHE and GGD.

Thank you
Yours Faithfully, X 7/
Elchin Shirinov

General manager of GGD

leragn:
SOCAR:01900000 - GGI:20008105 - GGl-In idaraetme aparati:2 S - Satinalmalann teskili ve tachizat s6bas, reis,
liyas Bagiyev, Tel(Daxili: 12017)
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fEsh et PeiRFHY (FOGWD)

2022 £ 2 B, BFEEEMMNER FOGWD t#, T—OS5EHETHRERE
—ERXESEHEE. ZFFER FOGWD, 7EfhHATSERIREEHE, FHal EEHER,
EREMHTERE, BEREHIRN, WEESYMIRH. TihAfE, MR FOGWD R
XAZEFTHE T 60 NSaIME TR A, FRTERIE T $hHHIEAIIERE, FOGWD RIRKTIRZFT,
RETEFIEEIAL.,

FOGWD Use Case:

Target:

Complete a professional standard Plug and Abandon (P&A) of an old well from
the 1950's.

Challenge:

The old well had downhole problems preventing the access to its original TD and
thus proper P&A was not visible through the original well.

Action:

Drill a relief well to intercept with the old well at the depth where access is
restricted.

Drilling Challenge and Solution:

Because of the proximity of the interception well to the
original old well, using a regular Magnetic measurement
system for directional drilling is not recommended as the
interference is too high. As a result, it is recommended
to us a Gyro system that can measure correct Azimuth
readings and not be affected by the well interference.
The FOGWD system was utilized for the directional
drilling portion of the process from 500’ MD. To 3290’ MD. Using the Gyro was necessary due to the
proximity of the target from current well bore, less than 20”. The drilling program used the tool to steer
the new well in parallel with the old well and approximately 100: above the target interception point, the
well was deviated and pointed towards the target point. The drilling was successful, and the interception
occurred exactly where it was intended.

Conclusion:

The FOGWD allowed the customer to drill Wire Line FOG FOGWD Compare |
i : MD inc. | Azimuth | MD inc. | Azimuth | mp e | Arman

ahead and survey without stopping for a = — = s - BT 4-9|
Wireline Gyro verification or Single-Shot. 500 998 | so3e6 | ss T 1051 [ 301 E -OS_i_i 183
R . 830 1112 303. | 835 1231 303. E -119) 52
The use of a wireline Gyro would have added 300 1665 | 2969 | s 1763 | 29 ) YT
. . 1000 2205 300. 993 2251 300. -0.46) 15|
extra time for preparing the system for a 050 | 2e5 | 18 | 105 | 2s5¢ | soum 3 Toe[ o)
. . . un 339 29938 179 3521 996 0) 130) 2.
survey as well as tripping in/out of the hole | 3 951 | ta1 | 3855 | 30066 0 167] 73
o . . . . 1250 39.7: 297.15 12482 4026 2123 8] -0.53} -0.08}
with wireline Gyro. So the estimated time P ) w5 | 15 | o2z | 296 T |
save is 2 hours per verification with a total of | ——t—ao e T -
i H H H 1425 4357 295.89 1430 4365 294 86 -5) -0.08} 03
30 verification points leading to a 60 hours EE I BT T TSN M R TTE > o =
save in rig time. As well as the FOGWD [ %0 [ <81 | 26538 1 15% 1 4365 | 145 £ ote 5
. R R . 1595 4 296.85 1587 4334 296.79 8| 004 06|
readings are all on the fly, while the wireline ®0 | aa | wsm | el [ @2 | 609 1 oa[ oSy
) L 1650 4200 | 518 1652 4185 | 29697 2 017 ul
Gyro is an after the fact verification. The 1680 | a1&7 | 20537 | 1em | a1s9 | 20521 002 asl
= & 1715 41719 29454 1713 4176 29336 003 18}
FOGWD allowed for quick correction to T | s | mea | s | ain | mas 013 4|
S w7 | aies | mem | um | sies | wmse o3 ml
maintain the well on the planned path. 1805 20 | 251 1808 2198 | 29433 E 003] 079}
1840 4203 29657 1839 4229 295.56 1 -0.26| Nll
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