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ngh FL with compressnve strength e e L EZ-Squeeze L
> lo0e PRl : NIAY - CNIAT N/A*. : b CONIAY
High FL with low compressive Form-A-Squeeze/ Duo-sgueeze Solu- N/A* Frac-Attack

strength EMI 1800 : Squeeze
< Sopesl
L A Form-Acset CXlink
:‘3-.{;‘;;:‘: e Fme ﬁber R MIX 11 Check-loss
Filament Fiber - 'VinSealor “Mil-Cedar or
e ‘wkﬁ Vivg ‘aq;chmuuh g U KwikSeal™. KwikSeal**
_ Safecarb 2 Baracarb 5 Milcarb 5
CaCoO; fine (Fy™ Safecarb 20 Baracarb 25 : Milcarb 2§
Safecarb 40 Baracarb 50 ~Milcarb 50
~ CaCOs medium (W)™ “Safecarb 250 Baracarb 150 | Milcarb 150 A
CaCOs coarse (Cy™* Safecarb 500 N/A* Milcarb 450 N/A* N/A*
CaCOs extra coarse (XC)™™™ Safecarb 750 Baracarb 600 Milcarb 600 N/A* N/AY
Graphite fine (F) G-Seal F Steelseal 100 LC Lube Fine N/A* N/A®
Graphite Meadium (M) G-Seal Plus Steelseal 400 L.C Lube N/A* . N/A*

*N/A: Not Available; ** BP preferred filament ﬁbe = Not'

per Mohs scale

cross-link polymers are similar; 7

Product

15

100

120

-350

700

1488

297

503

N/A*

70

' Note: LCM products from maijor service companies. Contact fluid CoP for additiénal LCM products.
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Micron

API Designation.. APl Designation D100 Separation
o {Microns)
100 v ' 149
120 1 125
140 105
170 ' 88
200 , 74
230 63
270 | 53
325 Sl 44
450 31
500 24
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Pore Throat: !
| <-10-Microns |

Fore Tt |
1010 50

:Poré Throét: v :
>50 Microns .

A

I

L Hourly
‘Hourly Treatment::
| Treatment. 10 sx/hrF.
|- 10sxhr 10sx/hrM
“Fine - : 5:sx/hr-. -
rine. ‘anrse»
v
» Monitoring Losses
\'\ Yes

Continue driling |

Note: The LCM above is for OBM systems weighted up with barite. For clear brine fluids, the
barite content will need to be replaced by sized CaCO;. for Micronized barite systems, such as
WARP, those containing Micromax, different recommendatlon may be required.

© 2008 BP plc. This document contains CONFIDENTIAL INFORMATION, which is the exclusive property of BP. In whole or
part, this document or its attachments MAYY NOT be reproduced by any means, disclosed or used for any purpose without the

express written permission of BP.

CONFIDENTIAL

BP-HZN-2179MDL01313797




Confidential

' Pore Throat: | ”Pdr'e”Thréét"'
<10 Microns 1010 50
.Migrons -

v

_ :Pc-ire_Throat: j
>50 Microns.

r

Y

>{ Monitoring Losses }:

Yes

‘Losses?

Continue drilling

Note: The LCM above is for WBM systems weighted up with barite. For clear brine fluids, the barite content
will need to be replaced by sized CaCOs. for Micronized barite systems, such as WARP, those containing

. Micromax, different recommendation may be required. -

express writtén permission of BP.
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Preventlon r} e Exponential Tails
- Right mud salinity ks 1
. 1235 800
Temperature e \/\*‘t

£CD (ppg)

1250 \
: —ECD
1225 —~—= — Flow|

—Tvd
12.00

g

&
Pump Rate {(gpm)

o

568 572 5§76 58 58.4
Time {hrs)

Lbsses and 'bga_ins i

l _Options
‘Reduce MW

3 ~Reduce ECD
© ZLower Flow Rate
= Control surge
-Reduce ' ROP
+Reduce Salimty

" Can you\
driltbelow -
shmm? "

Drill with new MW |

'i

Reportto .
———» | Regulatory Agent
or Equlvalent

Dispens’atioﬁ ;
for Iower kick

T Good

- “"‘m‘“’
N\
Result of OH ™

LO

l— Set Plpe v—l
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fPi-e'i}éﬁfi'o"h” R
g- StressCage

If nozzle size less than
12/32, double volume

to reduce concentration
to 40 ppb

To locate loss
zone &regain
control

LLosses are . o d
uncongrgllabl & 30b h g
v

' ”ump 75 ppb p|||
10 ppb Fllament Flber
F

How will you know the losses are

in shale:

Mud returns when well flow

¢k (ECD off)

esistivity logs

«'External temperature logs

» Relationship between ECD, PP
and Shale FG

* When pill pumped, location of
pill vs. lithology.

Reduce ECD:
*Mud weight reduction]

“Reduce flow rate
-Modify rheology

® .

Continue drilling
/ w1th CaCO; and

\»\

SN ‘
Do iy, {

need \Sha!e Losses \Sand need . Yes EZ Squeeze and
repair LA pressure to max.

‘ 4_\ fn sand Yy repa"-‘ /™ ess m
ow?, “ehala? \O.W_'_? a?l‘:lc’:‘jpgt‘ed:ECD_
No N Y

 Drill & treat with fiber: l
_ 5ppb Filament Fiber M | Continue
/.5 ppb Filament fiber G - drilling
L k\.\
Yes (Shale) ~ At TD™
— heedto
\Jepairy/

}Pump:
- Cementff-CaC(_);l
- Resin+CaCO;
' |Press ure o max/

Yes (Sand)

. 1 Either bypass |
shaker or use
- LCM recover;
 Must have >

14 nozzles.

* No

" Run pipe

cement with |
fiber -~
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Prevention:
< Filament:fiber
- Control ECD - s
- Gond: dnllmo nractices.

Bit nozzles need to be
>14, if <12, pump lower
concentration of LCM

but more volume, to get
the same quantity of
LCM to the loss zone

' (>30 bph)

Pump 75 ppb p;ll

415 ppb Filament Flbgr o
~+10 ppb Fine Fiber

Reduce ECD: - +15 ppb CaCO;
; 'Mud we|ght reductlonj  }10 ppb CaCo; XC:

2 -Reduce ﬂow rate

. -M' 3¢ 'fy“ rheology

Conﬁnue dl’l"ll“lg vrwt.h‘
‘,CaCOa and graphite i in 3
Ethe mud :

Canthe
ECD be \'\\"‘
reduced <

SPAIE S

Drill & treat with fiber:
S5ppb Filament Fiber M

Losses are uncontrollable &

*10 ppb Filament Fiber M

15 ppb Graphlte Coérse

To locate loss
zone & regain
control

of

How will you know the losses
are in shale:
‘Return when well flow

ECD, PP and Shale FG
+ When pill pumped, location

nship between

pill vs. lithology.

Pump: b ™,

- Cement+CaCO; %, Shale M Sand s po
- Resin+CaCO; i L sand sl rza:!:i 5
Pressure to Max . | N el \_repair
antlc|pated ECD \ N

’ ¢ No

 SpobFilamentfiberc 4

E

N

Yes

] ,

gEZ Squeeze and
Yes ipressure to max.
J—g P antlclpated ECD

| 4_(‘:‘cgntinue
drilling

- - . : K AtTD\ 3
—/ , W
* Either bypass : :
shaker or use| - ’
LCM recover; I l ,N°
+ Must have >
14 nozzles. f Run pipe
g cement |
E wnth fiber
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For preventlon treat mud \mth 4
-CaCO;(C&M) -
- Graphlte ;

Important
Lesson
- Leamnt

: Do you have

Ye! : ‘
S preventlve LCM m

Bit nozzles heed
to be >14,if <12,
pump lower
concentration of
LCM but more

volume, to get the
‘ same-quantity of
LCM to the loss

Zone

To regain
control of well
and locate

loss zone

Pump: 75 ppb pill
410 ppb Filament Fiber M
“15 ppb Filament Fiber C
10 ppb Fme Flber s

-15 ppb Graphlte Coarse

_* Arelossesy
.-.controllable

Flbertreat all mud ;
45, ppb Fnlament Fiber M.
5 ppb Fllament F«ber

lmportant to try and drill::
- -ahead until fractured zone"
s fully xposed efore

No

»:,X-Iink . )
‘ 'Cemgqt(uévc‘:acoa).

Repair? o
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