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12
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13
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(HDD)

16

HDD

16

17

HDD

17

HDD

18

HDD
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89.12.01.~89.12.01.
89.12.02.~89.12.10.

89.12.11.~-89.12.12.

89.12.13.~-89.12.14.

— —

SCHLUMBERGER

()
()

()
INROCK

()
()
()

— —



()
1. (Bull Plug)



(Pressure Recorder)

(Anchor Pipe)

(Tail Pipe)

(Open Hole Packer)

(Hydrostatic Bias)

(Sefety Joint)

(Hydraulic Jar)

(Casing Packer)



10.

11.

12.

13.

(By-Pass Valve)

(Multi -Flow Evaluator)

(Catcher Sub)

(Circulation Sub)



14,

15. (Bar Dropper)
16. (Flowing Head)
17. (Choke Manifold)

18. (Pup Joint)

( )
- (Miti-Flow Evaluator MFE)
5 (Pressure Controlled Tester PCT)
5 (I'ntelligent Rem
| mpl emeByatemd Opal avVal ve | R

(MFE)
(1)
(Spline Mandrel) (Spline Sleeve) “J’
(JFPin)



180

= O_






J_ [1] A” [1] B”

J “C J
13 CH 113 DH
\J_ 111 DH “A”
(Pressure Controlled Tester PCT)
(LHPCT PCT
M.F.E.
2)
1,000psi
2,500Psi ( 1,000Psi)

2,500psi



2,000CC

2,500psi
©)
3,000ps
500psi 3,000psi
2,500psi
(4)
600
1,200
2 15
300
@
) (1bs)+ (1bs)
- (in%)
600 1bs+300 1bs
2,0in?
= 450 psi

1,200 1bs+300 1bs



2.0in?
= 750psi

600 1bs+300 1bs
1.5in?

= 600ps

_ 1,200 1bs+300 1bs
B 1.5in?
1,000psi

1,000psi
(Intelligent Remote |mplementation System

Operated Dual Valve IRDV)
IRDV

IRDV (Low-level Pressure
Pulse) IRDV

IRDV

IRDV
@ 250ps

10



© © ® @

“J  (3Sot) (Lug)
(1)
( @
1/4 ( @ O
10,000 Ibs-15,000 Ibs( ® @ )
® '—W )

(2)

1



3)

(High-Performance Packer)

(Below Packer
Circulating Valve)

(Retaining Pins)

® @ ® ©

12



D)
(2)
3)
(4)

Q)

(1)
(2)
3)

(4)

4,000ps

13

(BPCV)

2,000psi



14



10.

Out System; SPRO)

()
1.
2
()
1. (RIH) 2.
4, (IFP) 5.
(FFP) 8.
10. (POOH)

(HDD)

(IHP) 3.
(FIFP) ®.
(FSIP) 9.

15

(Surface Pressure Read

(PSP)
(ISIP)
(FHP)



(1)
(2)
3)
(4)
Q)
(6)

HDD

(Compressive Strengths)

(Mohs Scale Of Hardness) 7

(%)

HDD

12,000ps
HDD

0 %
0-30%
30-50%
50-85%
85—-100 %

0%

HDD INROCK
INROCK
(Downhole Motor Tester)
(Differential Pressure)
HDD

HDD

16



HDD (Bentonite)
(F)
_ _ (R)
Silt; Sand; Clay 0.5

Gravel 0.8
Soft Rock 0.2
Hard Rock 0.2
(Ve)
V=QpX (L/IP) X Fo X Fp
Q= BPM
L= FT
P= FPH
o=
F o=
(Ve)
Ve=Qr X (L/TR) X F &
Qr= BPM
L= FT
= FPM

17



4. (Vg)
Ve=Qs X (L/Tg) X F g

Q= BPM
L= FT
Tg= FPM
FLB:

5. (Veons)
Veons=VetVetVy

Vuss (VeondY)Wpry X 74.07
Y =Bentonite 85 Barrels/Ton or
Polymer 200 Barrels/Ton
W ry=55 Pounds/Cubic Foot For Packaged Bentonite.

HDD
(
)
()
1. (Tension)
(1) (Frictional Drag)
(2) (Fluidic Drag)

3)

18



2. (Bending)

3. (External Hoop)
()
(Straight Section) (Curved
Section)
1. (Straight Section)
Drag T,
P
T, « _
Fricc —
WSL
T2
T,=T, +| Frict| + DRAG+ W x L x sin@
()
+) T,
(_) T,
(0) 6=0

T2 = Ibs

19



T,= lbs
Fl’i ct= I bS

Ibs
Ws = ( ) Ibs/ft
L= ft

Frict = Wg X L X c0SO X gy
DRAG =12 X 1tX D X L X Mg

Hoit = 0.21-0.30
D=

Hinua = 0.05 ps
(Curved Section)

20



o=
0, = T,
0, = T,
0 =(0,+6,)/2
L rc =R X 6 X (17180)

N,N;, N,=

f,f,f,= N,N;, N,

h=Rx 1-cos(a/2)
N= 12XxTxh—-(Wg/12) xcosBxY /X

X=3 X Lage — J2 x tanh( U/2)

Y=18 X (Lpopc )?—F x 1-1/ cosh( U/2)
J=(E x I/T)¥2

E= ( 2.9x 10’ psi)

|=

U=12 X L ppc/d

cosh= hyperbolic tangent

tanh= hyperbolic cosine
Frict = N X Mg

T,=T,+2x| Frict| + DRAG # W¢X L yrc X SINO
(%)
(+) T,
(_) Tz
(0) 6=0

21



(Total Pulling Load)
Ttotal - Zi (TZ _Tl)

(Tensile Stress)
f,=TIA

A= in?
(Bending Stress)
f, =(Ex D)/(24 x R)
(Hoop Stress)
f,=(AP x D)/(2 x t)

t= in
AP= ps
D= In

(Allowable Tension)
F,=0.9x SMYS
SMYS=  Specified Minimum Yield Strength in psi

(Allowable Bending)
D/t < 1,500,000/SMY S
F,=0.75x SMYS
1,500,000/SMY S < D/t <£3,000,000/SMY S
F,= 084-{174xSMYSxD/(Ext)} XxSMYS

22



3,000,000/SMY S < D/t < 300,000
F,= 0.72-{058xSMYSxD/(Ext)} xSMYS

(Allowable Hoop Buckling Stress)

f, <F /1.5

ic=

I:he

F..=0.88xE x (D)

F.=F. F,.< 055X SMYS

055X SMYS<F,,<1.6Xx SMYS
F,.=045x SMYS+0.18x F,,

16X SMYS<F,<62X SMYS
F.=131X SMYS/ 1.15+(SMYS/F,)
F.>6.2X SMYS

F..=SMYS

23



(MFE) -  (PCT) - (IRDV)

HDD
INROCK
HDD
(Design Service Loads)
HDD (Service Load)

(Installation Load)

24



HDD
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