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Removal work of the MP38-MP55 System from MIU-2

Hiroshi Hosoda™ , Masahiro Shimayama®,

Shuichi Nagano® and Shogo Takemura®

Abstract

This report shows the summary of procedure of removal of the MP (Multiple
Piezometer) System from MIU-2. As the system was installed in M1U-2, it was
the first attempt inside and outside Japan to remove the MP38 system
combined with MP55 system,

The system was successfully taken out in 37 days.

Followings are the key aspects for-success.

(D:Checking the location of the measurement and pumping port during
removal work.

Z'Controlling of the water level in the MP casing for avoiding re-inflation
of packers due to a backward flowing from the MP casing.

(3 Weight controlling of the system for avoiding the breakage of the
couplings.

This work would be a guod example for the similar work.

This work was performed by OY( Corporation under contract with Japan Nuclear
Cycle Development Institute.
Contract number : 1306A01204
JNC Liaison . Geoscience Research Group Tono Geoscience Center Shinji Takeuchi
"OYO Corporation Chubu branch office
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Y FRAIOAKERSe, ERERSAMFHER T MP —3 v ZAIO T NAAE L
DOERNC X v ER U,

ZZOABRAMIZHE T, MP38Packer
BIF-y 3 R & it Packer X A,

EK 2.3.5-1 MP38 A Perforation Tool EH 2.3.52
MP38 F§ Perforation Tool (fEX)

MIU-2 BFLIZBRBE LI MP v 275 A, MP3S FHZAF—NAH 7V 07 (X2 F—
FwT N FOKPER N 2kg//B) REELTWERD, AT AOEWENE 2000
R B (9 900kg) b RE, ZTOMEORZITEA - /7ERMECRHE, 26
CIZ B SEBIZ L VBESNILFRE., 5B EOBOMEFTAEDO LT EnE, /Y
v = IREERR LS NTY 2 b E L,

B INZID =SB LIUA y Y SR BESERENTL L
Ll BEOCPIWIREBTE2ITSRENELZT) 2 ehT e, sRWEEFOERAG
HETE R,

7pfs. K2 MP38 A Perforation Tool {20\ T DHRELE AT S

._‘I 3_



2. 3. 51z, FhEFNO A —|x LT Packer inflation HiziFE A L7z
& L. Packer deflation REIZHEH U2 HEEAE (FLAAKHE L VBRE L L O) LOLERSZ
7 ETT,

Packer inflation BZiE A L7 AKE L Packer deflation BRZHEH X ok & & ORFIZiEK
BIZZENBEDHLNAR, Zhid MP 47— FILNOKEIZ L Y 3y b= bakapdkiT &
HWipholldtEBEL LS,

MIU-2 MP38 Packer Defiation
Inflation Valume Compared lo Estimated Vaiume Recovered.

Inﬁatlon Volume M
45' - -1 e e R
Estunated Volume Recovered _ J— — _ :
t— 7.—_7_—_—_.". M.— — — [} 1o L H
/ i
j A u
E 25 SN - B = = S I B | ]
2
3 |
-4
20 — |- [~ — = — |- N Y )
i
1.5 0- — —I |— —1 |— - -t r—t |-
i
10 - I- S [ T D ) —| |- -
05 =~ -] +- -] = —| = —
00 - R o e e L
1 2 3 4 5 B 7 -1 g 0 11 12 13 14 15 16 17 18 19 20 21 2 23

<— Shallow Packer No. Deep >

2. 3. 5—1 Packerinflation & deflation B0 K& HEE
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#2. 3. 5—-1

Packer deflation RHEEFRE—E

Packer S&RE 1 EE

Packer No. () Packer deflation AIF | MP System | Serial No.
1 210 20011115 15:15 MP55 13
2 98.7 2001.11.15 16:15 MP55 i2
3 120.1 2001.11.20 13:51 MP38 11719
4 137.8 2001.11.20 14:23 MP38 11731
5 187.5 2001.11.20 15:01 MP38 11732
6 2551 2001.11.20 15:31 MP38 11735
7 271.8 2001.11.20 15:59 MP38 11738
8 352.5 2001.11.20 16:33 MP38 11739
9 446.7 2001.11.21 9:00 MP38 11736
10 5133 2001.11.21 9:45 MP38 11734
11 563.0 2001.11.21 10:20 MP38 11746
12 627.8 2001.11.21 10:53 MP38 11737
13 698.5 2001.11.21 11:25 MP38 1722
14 739.2 2001.11.21 12:00 MP38 11733
15 776.9 20011121 12:35 MP38 11723
16 844.6 2001.11.21 13:15 MP38 11724
17 867.4 20011120 13:48 MP38 11727
18 885.1 2001.11.21% 14:18 MP38 11726
19 886.6 2001.11.21 15:00 MP38 11725
20 916.9 2001.11.21 15:40 MP38 11720
21 918.4 2001.11.21 16:12 MP38 11740
22 4308 2001.11.22 9:03 MP38 11741
23 958.5 2001.11.22 8:.36 MP38 11742
24 9703 2001.11.22 10:13 MP38 11744
25 979.5 2001.11.22 10:53 MP38 11745

._'I 5_.




2. 3. 5—212Nyh—No.15 GFEE 776.9m) LURD Packer deflation FFIZ 3561 %
MP 4 — 3 2 FHEOANKMOEERLEEERT., 25, 77 7ol 2001 £
11 A 21 [0 12:42 /o OB, #fE MP r— 2 > I RIOFLAKRA (—7RIE) TH
5.

TORICEDE, Xy HNo.22 (GERE 930.8m) DEERICE ST MP 77— 2 75 i@
FLINARM A REIC B E L 28I A5,

MIU-2 Water Level Qutside MP Casing

#16 #18 #20 #23 #25 .
0.0p %18 #17 410 #21 #22 224 Paclker Perforation
500 4————— —-——
i Last 4 Packers perforated on
E Nav 22, 20013, These locatad
- some distance below fault. Last
¥ o D data shown is Bpm Nov 22,
B 1000 1 —— T Water leval not reccrded S
2 o prior to data shown. Not alt .
£ iy Packers perforated on Nov P
a : 21, 2001 are shown. This ce
2 L : data includses palr R /
E 15.00 o immediately below fault. D
a ;
E
20.00 1
Vertical Lines indicate time of
Facker Perforation,
25.00 o . . L

0.0 5D 10.0 16.0 20.0 250 6o 35.0
: Hours since 12:42 Nov 21 2001

2. 3. 5=2 MPY—LrUilkuZE{LR

_16._



2. 3. 6. MPYAFALDE[ LT
MP > A7 LOF R, MP > A5 A EEORES L UTLAKM OEMIZ R L 205
Ehn L7z,
MP > 2745 RITICT 7B Em3L Fo LB 0 TH A,
LSy Ay — R 0 /2 6 00 MP 7 — 2 2 2 N DK T
Sl LVFIZfE, MP 77— 2 FNDRIEEEFED MP 77— 2 2 7 < I 510 R
T EMP 7 — 2 ANOKEIE ERT A, 20D, MP 7 — 32 Z O8I & FH]
DR ER. NOAKEEABIDERDED MP 73 7 NARTEEHET 5,
T MP 7 — 2 NN L DR <ia D & Ny B—PTRARAICAD,
BRTLENNH O, sl LITERICHESELTEANEA N B THS,
@h w7 2 FER OB IE O/ 8 O R EE IR
MIU-2 B4LO MP A7 AL, T AF w5 — 2+ 2F=IVhy ) 07k
LA EEIE (PSS YA 7)) 2> Thadizd), MP AT ASEizmh s
T 2000~2100 72 B (§7 900~950ke) LLEIC U T &0 4ETH 5. i
2R EWFED MP A 2 Al S RIEEMEAY 2100 R 2 B9 950kg) DA LT
SIRWRDIZTRTEET2LERH D,
B, MP AT ADMARE (BN TRUTOEERI&ELNTNS,
- MP38 > A7 (PIS ¥ 7) ¢
FIE 3300~3600 > F (¥ 1500~1630kg) Tr— 7 &hw /5%
DT ITAN AT 5,
- MP55 > A5 (PISH-17)
il 4500 2 B (39 2040kg) T 7 U1 T—13BEE L7zt oy 70U
TEHHRITELETLUED,

HMBOFRA A RERNT, A= 70w li— Ay A RR-FEOBEITED
BN ARz, ZOBR, Ny h—DANOr— TR AT0y A hR—F, B S
F— hE, BAHAMESEEZRESEVEDIRWEOEEL THESERKL =,

Sl LRz TINC TJ7440 2000-008 MIU-2 BFLIZEITE MP S AT LAORE] O
3. 1 MIUCBIMP 5r— >0 VLA7 I H 2BWT, slEFEMZEICF v %
T, Bl EWTHEBICEEWESARELZVE S AEEET - 2.

MP Y AFLOR EWFRICERALZF oy 7 VA NER2, 3. 6 - 1ICRY.

F/-, F2., 3. 6 - 1125 EITEM—HEEETT,

_1 7_



Legend
{Qty) MP Components Geology Backfili/Casing

|, (3030tM10- MP5S Casing, 1.0 m

/ (33) 0301M30 - MPS5 Casing, 3.0 m

{2) DI1OM15 - Packer, MP55
J

| | . (1) 0301M15 - MP55 Casing, 1.5m

o {281} O701M30 - MP38 PS Caslng
3.0m
I

< {BLO701M10 - MP38 PS Casing,
_ om
I -/ {8) 0701M15 - MP38 PS Casing 1.5m

B8 . (23) 0708M15 - MP38 PS Packer,

no stitteners _
-/ (1) 0723 - MP38 PS End Cap, PVC

_ ¢ (38) 0302B - MP55 Regular Coupling
9 v (1) 02058 - Measuremenl Porl
_ (1) 022002 - MP3BP/S to MP55
@- v (24) 0705- PS MP38

Measurement Part
> v (22) 0706 - MP38 PS Pumping Port
—_ v {271) 0702 - MP38 PS Regular Coupling

. {1) 0309 - MPS5 Magnetic Collar

~ {23) 0216 - Magnatic Location Collar

B2. 3. 6—1 MIU28I MPLRFABLFFzvrURL @
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Scalea MP Scale MP Sc
) ale MP Scale MP
Meters Log Metars  Log Melees  Log Meters Log
0 _ 100_ 200
: —4 o o R
) g 5 - 281 - 287
: - W - i - M
- - !,.“I;@ i l;i ) 2:5
10 ) ]
- 1no_ o 20 H ato_ |-
) _ :nmi ) 2m ., 244
. . i ] ’ - !;L, ; - L:g
: . e - H - 21?|2
2 i - U -
_ 120 @ 220_ 218 3zo_ 24t
- - 309¢' - 2':1 : |2:I!I
: - o e -
: . H i S o
20 _ 130 31317"*— 230 21 330_ i
_ - B = [
) imi e ’ '2}3 » i
. 04 . 210 6
40 _ 140_ ﬂlﬁ% - \ - B
: _ alglz . 240 m 340 l; j
- 301 ) I“" |_i
- - H - - 267 - 3
. ] . H ?ﬁ'
50 _ 150 _ =) - H R
- — i 250_ N 350 -l
. - ﬁ : : i
- . 264 2 Q:B
! - .
- - . 263”7 N
60 _ 0. 1 260 H 380 [
) 195 261 - -
g i 1 226
ﬂ T\‘{? S 225
) 28 250 . |2..-£
70 170... %M:, 270 %51{4 370 Lt
_ it : . '“2-5:? !
- -0 - B 3
- - N S~ i
80 .. [ 180. Ta? 280 125! 380- 220
- - 268 | - N
- 1osy - ['l 293 |2H|;
B - _ 287 I 218
- laz4 B i
90 — ) @: % N :
- 190_ o) 290 - 390 i
. - B b Llé
- vy 284 250 A
o - - 14 215
' L0 S "
;'.‘;D _ 244
100 P 200 202 300 " 400 H -

K2. 3. 6—1 MIU28I MPYRFTABILFFzvLUREF @
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Scals

Meters

470 .

480 .

490 |

500...

MP

hd e

2

Log

)

I=T

2
-]

u
2

TETATE

et e 1 e e A e e e e

B B E_E g g 3@

o D@ '@ -
— i i @) e ot e ] e £

-

-

Scale MP
Melars Log

'
=] =
313

as

vt
ar

o
=
=)
o
.
o,

.
<

ST

e 171

570 153
580._
590._ i

- 146

aoo_- "

Scale

Meters

670 .

680_

MP
Log

Scale MP
Meters Log

700 ..

o o
750 o
760_ i
770 b 'n
780 L

790 .

BOG

MIU-2 BF MPYRF AL LIFFxv o VAL @
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Scale MP Scale MP
Melars  Log Meters Log

[=+)
@
<
I
T

880 _

o
‘o

900 ..

Scale MP
Meters log

1670

108d

1090

1100

Scale MP
Meters Log

1100,

1140,

1150,

1160,

1170

118Q.

1180

1200

B2. 3. 6—1 MIU2BH MPYRFABIEFFIvoURL @
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2. 3. 6—-1 B LIFEHM—ER

% W FRHE

MP38 rEYSOVEE SV 30m| 281K
(PNEE 38mm) 15m 54
1.0m 8

TIAFYY Woh- 15m 23K

ATULA L a5~-he 7wy 271 @

ATUVA AU edubik' ~Mhy 7)oy 24 &

ATUVR RUEVER M)y 228

FTIAFYY Iubdey7 118

EVESFYIU S EVY b 23{H

MP55 T IAF9HE=Yuy 3.0m KKP:
(HE 55mm) 15m 14
1.0m 3K

Nyh— 24

TI3AFE LA 25— oh 38 &

SIS VETIE S VA VI 148

T 2 FuhI— 1{&

MP38/MP55 ZE#uhy 79 (' 3AF99/ATULA) 148

75— 73 LIFBO T I
LAF DA —3 2 No. ORI T, r— 32 2 Fii—Re 5| BT REEIZ /- 7= (BIFWEZIEN
BETH>7).
No.328, 306. 277. 222
5BV Be g e T Me
Oy =3 FOETFEFERVIETZET, r—3 705 L&A in,
QN2 —3 4 (Bm 47 RZBNLT, ¥—3 27 %—FTTR%, BES LT
AT,
BNy A—OEBHRR LW ERTFRENZZD GILETFE Y A—RE S HE ; 5
B 236°1~23.63). =22 IRIIKEFATEIETNyI—2bT NS E
. Bl R ERAB.
LAl ZhEDiARETHRAESNRZM -T2,
BENyH—2RETR—FORREBERBELZEZA, IO N7 7L T
MP > A7 LARERICEBEHRATEERZ<ITADEIDIEALE 4 1 FOERY— 04
(FEE100m FTHRAVRICE D E VR — MU BT BRHCHET S 2 & 0o .
ORI TRIERE TR MRS A T ST RPN RET S O 2%
A1z,
@D 4 A 2 F—2 7% 50em BEGI LT #E, MP 77— 2 708 BT 2%
FEZA, 5l EITARREEN 50cm BE LR L.
INZED A FRY— 2 T RICR A E TR Y2 T EAER & $E L.
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Q40m BED 44 »FR T — v T EB & BTz,
FORER, Bl EFEESRFEY RS LYo T,
¥, vy R— b SRS A v b —B3MIBT 2y — v e X oREiE. [
BOEHETH 44 TRy -V FICUT ARBERED b h o0z,
HH 2.3.64~2.3.65 2R FIHFE— F OFFRIRINEE 2R,
FEYMP7r— v P33 PI9AY—THESNTWA Y, F—L v /e EiES# 75|
FiFaz Lid#tT o b, MP 7 —32 o PR AR EEES S A D TH
Do
PEDFGIC L 0, SEO5| EWFERE TR, Ny —r -3 VEamE L, 5T
BE & 7a DI EMES S 2 L AT,

BH 2.3.6-1 MP55 Packer IR#EkiR 5X 2.3.6-2 MP55 Packer IN#KIR
(28) (LX)

BH 2.3.6-3 MP38 Packer iU (28)
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BE 2364 My BT K— MgBRT BR 2.3.6:5 1o o) f— R

OMP 47— v FNOHEK T
MP r—3 v FROPERFEFEAT O L 18 ) 5EHE L,
*MP55 : =% 1) 7R 7 MPL i3 MP55 r—3 7RI ARRL -8, EAL
THEARZTT-R (BE 2.5.66),
*MP38: =7 U7+ (BREFAMER) THAEZIT- (BE 2.3.67),

SE 2366 MP35r—L 5K
AR kiR

Sl EOBICHE Shicdr — v U FNOKIZ, —BY 7 IiCiF, 0 2 VBN EET
LAERITEEC LV KE 2R L ECEEFINCERE L (BER 2.3.6°8),

T BE 2368 KEREEMKR
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@A, 0O
SEEP FIFREINTE Y ZAEBERERTAE 7T V@) THH L (EE 2.3.6:9),

"EH 2369 B|EHE0ODOT0ER

2. 3. 7. MP¥ A7 ADRE
OMP & 27 LORE

FlEiFfe MP v A7 KEM—Rit, EREEE L, T LICE L, A4 7 BED
miBAE~RA. BERT-7 (BE 2.3.71~2.3.7-2),

k. EMEELORIIBEY, = o ILFREO LRAIOX v v SIS~ T H
SEF. T, Ay TV T (AP AYER—F, REVTR-F, VF¥F2T—F
wZ V7)1, FRERS - D NI BT S v T LI RO =
EFERILERESLY, WEEIT-T, '

AU wA L pBR—bk, K
Fudf—Fk, LF¥FaF—
Ay FYFEINT-FE

EE&&T?N@&X?L&E&% Eiz&wﬁw@bz%Aﬁ%ﬁﬁ
(JNC #;REER ; — FTEIAD (INC IBREER ; ¥ —FTES)

_25_.



@OMP ¥ 25 ADFEFRAIZ- T

Sl LW MP v A7 LA EH 2 BEFIHTLBS. ERT 28N EET THD Westbay ~
EHOREICHT I EBEE LY,

MP & A7 AILEAKETICEIT 2BELRAREE TE LI L, UTORERIOHEERE
RERNLBEIIR D,

(CCoupling & : ¥, OV 7V OZHBE

@Casing #f  : $t¥. Eik o, Fa kLoEoRbs

SPacker T MP55 sSwh—DY L B L, BESORELZITS L TEHA

A7 mee
MP38 & — 3 FEEICAREFBRIT T LE oo lc), HBRAR e

2. 3. 8. BBEME
=T v BREL, BREERT. (FH2.3.81),
WIS, FA T NABEL DA LIRS LU, BREREZ, 5% MIU-2 5FLICTHE
EhisRMBKRBRICER SR DD, BURME L Lk,

-
i

ER 2381 BREBEER
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2. 4. LERE
MPir—2 2 ZHEHER, RIGAKGRBRITAL S, FLEIRMN 2T 2004 R =
(Fv UN—IEE) OEEEIT-.

TF v UN—BREORIE R L HiE>

Ty UN—REE LEOSCTHART 27 —AQBE2BEANMTIMS A2 T &ick 0,
R—=1) T EERRERMICERMICAET 200 TH D,

BRI, ILACFAT SV 27, Vo FERAREEH72000 > FBIVr— 7,
T LOMAPRIEEDRE - i oM EEENSERING,

2. 4-1ZHEREARZ, £2. 4 1 HERBHIHE-BERT,

AESER, ST ERETHA LR Y — L &M E, /T2 01&E B s iy

s

2179,
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2. 4-1 FrUNR—KEEBITESX
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xK2.

4—1

Fr UN—REERRS B

hEEE Z70O0J— (Robertson GeologeingtE)
CPU intel 32bit 25MHz 270+ v HfHE
AEY-— IMB RAM/64KB ROM

N=FKT 42  |400MB

ZDvE—?429
7] Sl

REREE 104 2 F/NCAH S —

F—R—F ZIH AL ZX101F—

N7 % BERY—ILTU & (100mmiE)

TR A FE., BBERE., JO0—JEF T,

N ‘ Tray. mETrI3r, BEERE

EEAR BEFEEIZEST—~v—FK5—FI)ict 3
_ WAR T INARE

JO0—-7&R 100¥/DC 250mA

TR TA MS-DOS

VA A E PCL2ZI&RIB T —F SR/ wr—2

STE (LXWXD)  [48em>51cmX 34cm

Eoy o 30ke

B 110/220V AC

3.504 2F/1. 44MB
RS-232C. U N, X FAZIANS L
Jb.

FYUN—VT

37 —iaF¥+!)si—(Robertson Geologging#t &)

=

38mm

X 2. 3%m

= 10kg

e 70°C

BRELA 210kef/cm?

BEL P 50~300mm

B EERR RS Nal (TS > FL—%

24 Fr— N [2000m 712 F(Robertson Geologging L &)
TR 2000m, 3/164 >»F, A7 —~<—R7—=T)I
HE FirEE mA30m/min

BIR 220/240V AC
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LFr N A-RBOUFEHE>
Fy )N EOMEREREER 2, 4 — 2 12RT, @KL, GL-0~1010m TH D,
PITEHREE D, EEAMIZ I mE BT, FLEDORIEFIZX O AENERL TWH D EHH
MEREN/. K2, 421 BERIERL ThWaEMO—82IRT,

2. 4-2 JEHKH-%

e HEKR (m) FLEE(mm)* e
1 131.0 ~ 133.0 124.0

2 1775 ~ 180.0 110.0

3 2240 ~  226.0 112.0

4 316.0 ~  319.0 115.0

5 3650 ~  367.0 124.0

6 7430 ~  746.0 112.0

7 890.0 ~  915.0 137.0 B i b e Al

DILEE. KRN TORAEZERL T,

B, K2, 4- 31K MIU-2 SfGAMRERICERL 234 v U NN— BB 2R & s &
LTHEMNT S,
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3. BHUIC

3. 1. BlEIFfERIZOWT

Il BB A 7 ) BRME S Ly — FERIMMATO MIU-2 230 (R

BIEREE 1012m) 12435 MP38-MP55 + 2 F ADSAHEIZ L 58] L iFiEg,

BRI BNTHORATH 7=,

GEL MRS BT EABERIBU T EIrEREn s,

(IMP & — 2 5 FWTFREEIC o E&, y—2 270y &2, MP 77—
CITRAROLERBRESS I Ny - R 7R — MrE o
BHEREITO 2L T, Sl LT REOFERDSH TE- &,

@y I—BIERFIEO DO MP 7 — 2 2 7K RS Lo« ) o
DIEWEF LD OBEBEEEAFDICERTE-Z &,

@MIU-2 BILOASUIES T, PHESMIFLERENRAEL THE S, 294 A%
KA TN EE LT L.

3. 2. 5O 1000m & MP > AT AB LITICxtd 23400 - TROZEA
L%, MP 2 A7 A5 EFfE¥ 29T 2488, BB LU TRMNTE S0 F
DORIZENEIND,

(HfirE B EoRrES]

- HEHIFLH L7 T~ ORERR

EEvE & L NmdfLIc MP > AT ABREEINTWVWIES, FLE LoD
NI fl s — L TRHTE L TWAEEEEN D B,

SEOE| EFERT, R SR— 02 -S4 A TR -2
TR 5 2 & TR LWRREMFEAE L 2 e e, LI FUF ok %6
L. gl LT EE E - TEEIC S TR E I OMENPNETH S,

IDIEMMNSESE, MIU-2 SFLERSEARAHL AT (55— 0 TRIZEEE
ZEDES) TMP vy —2 2 U7RETLIEE. RV FR—Fk EEICIINd
Ny h—EREI Ry = 207707 A ERTEZENEEL 10,

B, =2 7assn bk, RV LTRSSy B —TFE o S E R
BE RESTR-FAS ) - EHESRR L, MP 5 —2 2 EDEEE D
LT B,

s FLNRIR E MP =32 2T LA 7k ORERR

MP r—2 JRBARCERLEFr U/ RBEDT =G, ILRREH (1L
BEDELRE T OBIR, EREBIBOMENHEENSER ZH#FEL, BB
Sl LTI SBEE T EAEEINAEMENE TR L, E5I2 MP &
— 2 LA T RERS, Bl R IEAELET IS ESINDL AT
- rOERRETH D,

=33~



(THFIE EOF BT
BWTHWNTIERZOER T 7200 LTORBEG ORIV ETES,
EEM N0 2 AMLOES ETEAMRTHD Z &,
AEEY— R ASICHETE, 5y LV VBESEAT v I/ ENEETESLH I E
Bl REREC Ny B0 P TERME L. B LT EEIC oo BE T8
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MP38 Perforation Tool Westhay Instruments Inc.

Description

The MP38 perforator is basically a modified MOSDAX pressure probe. The perforator
body has a standard MOSDAX electronics module with transducer. The transducer is
ported to detect fluid pressure outside the probe body inside the MP casing. The
perforator knife mechanism is a modified MOSDAX actuator. A gear motor is used to
move a sliding wedge under the knife frame, causing it to extend from the probe. At the
full range of travel, the knife extends far enough from the probe to cause perforation of
standard MP38 plastic casing.

The probe motor and electronics are powered from the MAGI (or MPCI) interface at the
well head. An IBM — compatible notebock computer is required for operation of the
perforator. Power for the tool is usually taken from a 12VDC supply, such as an
automaotive battery.

The perforatar has no location arm mechanism, so its location in an MP System well must
be confirmed by other means. Itis important to be able to accurately determine the probe
location in the well during perforation of packers to help confirm that perforation has been
achieved in the preferred target area.

Two methods are available for determining the location of the probe in a well:

a) Magnetic Location Collar Method

The perforator incorporates the mechanism to detect magnetic location collars mounted
on the MP casing. The probe is moved to the collar nearest the packer to be perforated,
the cable marked, and the probe moved the measured distance from the collar to the
packer, as determined from the MP Casing installation Log.

b} Locator Probe Method

The perforator is attached by a shorl cable to the bottom of a standard MOSDAX
Pressure prabe, which in turn is attached to the electric control cable. The magnetic collar
detector and location arm mechanisms in the pressure probe are used to position the
pressure probe in the coupling at the top of the packer to be perforated. This places the
perforator in the correct position.

Qutline of Operation — Magnetic Location Collar Method

1. Confirm that magnetic location collars were installed on the MP System casing.

2. Assemble the 12 VDC power supply, MAGI (ar MPCI), notebook computer, cable reel

and perforator.

. Bail down the interior of the MP casing.

. Complete surface checks

a. Perforator knife, transducer, motor current, and motor rotation count records,

b. Test perforation of a sample of MP casing,

c. Test coliar detection mode,

d. Confirm the distance on the perforator probe from the magnetic collar sensor to the
knife.

. Lower perforator into the MP System well.

. Locate the perforator at the magnetic collar nearest the packer to be perforated. Fix the

perforator at the coilar using a cable gripper.

7. Note from the installation log the distance from the magnetic collar to the perforation
point. This must be calculated accurately (+/- 2 cm). Measure the distance from the
cable grip point on the control cable. If the packer to be perforated is above the grip
point, cable will have to be lifted from the well. Correct for the distance from the collar
detector to the knife, as measured on the perforator during surface checks.

8. Double-check cable measurements, marks and corrections.

9. Fix the perfarator in position at the perforation peint by clamping the control cable.

10. Note the fluid pressure reading.

11. Operate the perforator knife.

12. Retract the knife, lift up on the cable to release the knife from the casing.

13. Note the transducer reading, The pressure may increase as packer fluid is displaced
into the MP casing.

- Repeat steps 6-13 for other packers as required.
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