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Dope-free Type Premium Connection for Oil Country Tubular Goods
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Abstract

Customarily, compound grease is dispensed when tightening oil country tubular couplers.
Eliminating the compound grease attempts to improve environmental and working conditions and a
dope-free (grease is not dispensed) premium joint was developed with the objective of eliminating
overall drilling cost. A solid lubricating film was used as galling resistance processing that can
withstand high surface pressures that exist when tightening screws. There was no degradation of the
Iubricating function even in endurance testing that simulated the actual field and we were able to
ensure usage performance such as shielding equivalent to customary couplers. Furthermore, we

proved that use in an actual oil well can shorten the tube down time.
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Group Metal plating Dispersion plating Solid lubricant coating
Sample No. | Al | A2 A3 A4 Bl B2 B3 B4 | C1 C2 C3 c4 C5
Pre-treatment Ni Blast |Nitride |Phos. | Phos.
Matrix Zn Ni Cu |Phos.| Cu Cu Cu Zn | PAI | PAI | PAI | PAI | EP
Solid lubricant SiC | MoS, |PTFE | PTFE | MoS, | MoS, | NoS; |MoS; | MoS,
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Simulation{ Test items Environmental medium Temperature (C) Pressure (MPa)

condition Gas | Water |Grease | Oil H,S | RT. | —40 | —20 | 170 0.1 97
Standard M&B* X X X X
Storage Wetting X X X
Thermal cycling X X X
Low temp. X X X
Coating damage| X X X

Running | Grease M&B X X X X X X
Low temp. X X X
Field repair X X X

Working | Sealing proof X X X

SSC X X X -

*M&B : Make and break
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i Seal cross section
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Solid lubricant
Phosphate coating
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1900m |
Pipe length=2 600mm
Total sample length=4 400mm
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6 000
9-5/8" x40 1b/ft
L-80
-0—260°C
——290°C
—-0—320°C

——354°C
2000 | R

Axial load (kN)

—2000 |

—4000 t

—6 000

Temperature (C)
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Size : 7"X 29 Ib/ft, Grade : NT-110HS

Sample Galling External |Collapse resistance
No. | Side*| Grease| resistance | pressure | Pressure | Mode
seal (MPa)
c1| A | No |Nosalng) i aking| s70 | Pipe
© (10-M&B) | © ‘€axing ! collapse
No galling X
B No (10-M&B) No leaking
c2 | A | No |Noeallinel  king| 865 Pipe
(10-M&B) | "© ‘eaxing ’ collapse
No galling .
B Yes (10-M&B) No leaking

*Size A : Mill end, Side B : Field end
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Sample |Interference|Thread taper Failure test results
No. seal/thread | pin/CPLG Fracture |Load W| Ratio
Side mode (kKN) |W/Ws*
Ti| A min/min nom./nom.
B | max/max Pipe fracture| 5900 | 1.18
T2 | A min/min Jump-out 6 380 | 1.28
B | max/max
T3 | A min/min slow/fast Jump-out 5710 | 1.15
‘ B | max/max
T4 | A min/min Pin fracture | 5920 | 1.19
B | max/max
T5| A min/min fast/slow Jump-out 6 420 | 1.29
B | max/max
T6 | A min/min Pipe fracture| 6 050 | 1.21
B max/max

*Ws : Specified joint strength of API BTC (4 980 kN)
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MD : Measured depth
FID : Final total depth

9-5/8" casing
@528 m MD
7" tieback
@498 m MD
7" liner top 4-1/2" tubing  8-3/4" hole to FTD 7" liner shoe
@507 mMD @1063 m MD @1079 MD @1069m MD
16" conductor
@27 m MD 57 W 72 i 777 W V7 W 77 W 77 W 7 W Vi
9-5/8" casing
@539 m MD
7" tieback == S /""'f‘ """""" ,',/"‘I
@494 m MD L] .‘f/f{___'f_l__\V.:i-__'f’:!--.".-‘..-.‘i“..-
Build-up angel 7"liner top 4-1/2" tubing 8-3/4" hole to FTD 7" liner shoe
=45 deg/00ft  @501mMD  @1053 mMMD  @1075 MD @1064m MD
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35 000
O Dope-free NS-CC
80000 B NS-CC with grease
25000 LTC(L-80)
L B8 LTC(P-110)

20 000
10 000
15 000

5000

Max. recommended torque (Nm)

5-1/2-in. 7-in. 9-5/8-in. 13-3/8-in.
20 lbm/ft 29 lbm/ft 47 lbw/ft 72 lbn/ft

9 HEA-ITVTRIOE

15
=
g 10 |
: n
2
£ 5f
(=1
0 1 1
st 2nd 3rd 4th
NS-CC NS-CC Dope-free NS-CC
Running order and connection
10 =205 2 VRRBOLEEE
=75y ROk ERT, ZREICI VT LE

Dope-free NS-CCOT > =V JIEIZAS MIEHEIhTNWS, T
NITY AOBHRIEEDOAHRZST, BTABOLRTE, #laEdb
BORBIENHRUZMREDBE LS.

5. #&

—YIOBATEEFERND Z LA ERETE, Mo, kg
EREOEREREEZRRETZ2HHABRUHTF & U TIZEIRNIRE
#hDope-free NSCCOBIRMNTE /2. 5, REIHEH, #EKEaX
N OBIRIZHEY, B DT 14—V RIZARHINBEL T LR
TE5,

BRI

1) Bull. APL 5A2,(1972)

2) Ogasawara, M. et al. : The 1991 SPE Annual Technical Conference
and Exhibition, Dallas, 1991, SPE

3) Tsuruy, E. et al. : SPE Drilling and Completion, 92 (1998)

4) RP 5C5, 1st ed. API, 1990

5) Tsuru, E. et al.: The 1999 SPE/IADC Drilling Conference,
Amsterdam, 1999, SPE

F OB % H OB BIME (199 -



