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Dimensions

Bit to Stabilizer Center A 27 in
Bit to Bend, ABH B 63 in
Bit to Bend, Fixed B 52 in
Bit to Top Sub C 326 in
Body OD, Slick D 713 in
Body OD, Stabilizer D 7.88 in
Pad Radius, ABH E 411 in
Pad Radius, Fixed E 3.90 in

4-1/2 REG Box

Bottom Connection 6-5/8 REG Box

Rival PDM Handbook

Predicted Build Rates (Adj.) — Degrees/100ft

Bend Slick Stabilized
Setting Hole Size Hole Size
Deg 81/2 83/4 97/8 | 81/2 83/4 97/8
0.39 2.8 2.1 1.2 2.8 2.7 3.6
0.78 5.8 5.1 1.8 5.8 5.3 6.2
1.15 8.6 7.9 4.6 8.6 7.9 8.6
1.50 11.3 10.5 7.3 11.3 10.5 10.9
1.83 13.8 13.1 9.8 13.8 13.1 13.1
2.12 16.0 15.3 12.0 16.0 15.3 15.0
2.38* 18.0 17.2 14.0 18.0 17.2 16.7
2.60* 19.6 18.9 15.7 19.6 18.9 18.2
2.77* 20.9 20.2 17.0 20.9 20.2 19.3
2.90* 21.9 21.2 17.9 21.9 21.2 20.1
2.97* 22.5 21.7 18.5 22.5 21.7 20.6
3.00* 22.7 22.0 18.7 22.7 22.0 20.8

4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
4-1/2 IF Box
Top Connection 4-1/2 XH Box Predicted Build Rates (Fixed) — Degrees/100ft
XT-39 Box Slick Stabilized
Top Sub Float Bore 4R Ber_1d
Setting Hole Size Hole Size
Recommended Operating Limits Deg 81/2 834 97/8 | 812 83/4 97/8
Max WOB 109,000 Ibf 0.78 3.8 3.0 - 5.3 55 6.4
Max Overpull, Backream 157,000 Ibf 1.15 6.6 5.8 2.0 7.9 8.1 9.0
Max Overpull, Re-Run 252,000 Ibf 1.50 9.3 8.5 4.6 10.3 10.5 1.4
Max Overpull, POOH 780,000 Ibf 1.75 11.2 10.4 6.6 120 122 131
1.83 11.8 11.0 7.2 12.6 12.8 13.7
Performance Details HR XP 2.00 13.1 12.3 8.5 13.8 139 1438
Max Diff Pressure 1,580 1,740 psi 212 14.0 13.2 94 14.6 14.8 15.7
Max Torque 9,090 10,000 Ibf-ft 2.25* 15.0 14.2 10.4 15.5 15.7 16.6
Stall Torque 13,630 15,000 Ibf-ft 2.38* 16.0 15.2 11.3 16.4 16.6 17.4
Rotation 0.497 0.497 rev/gal 2.50* 16.9 16.1 12.3 17.2 174 183
Flow Range 300-600  300-600 gpm *Bend Setting not recommended for Rotary Drilling
Speed Range 149-300 149-300 rpm
Theoretical Performance Curve
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Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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Dimensions

Bit to Stabilizer Center A 27 in
Bit to Bend, ABH B 63 in
Bit to Bend, Fixed B 52 in
Bit to Top Sub C 311 in
Body OD, Slick D 713 in
Body OD, Stabilizer D 7.88 in
Pad Radius, ABH E 411 in
Pad Radius, Fixed E 3.90 in

Bottom Connection

4-1/2 REG Box
6-5/8 REG Box

Rival PDM Handbook

Predicted Build Rates (Adj.) — Degrees/100ft

Bend Slick Stabilized
Setting Hole Size Hole Size
Deg 81/2 83/4 97/8 | 81/2 83/4 97/8
0.39 3.0 2.2 1.2 3.0 2.9 3.9
0.78 6.1 54 1.9 6.1 5.6 6.6
1.15 9.1 8.3 4.9 9.1 8.3 9.1
1.50 11.9 1.1 7.7 11.9 1.1 11.5
1.83 14.5 13.8 10.4 14.5 13.8 13.8
2.12 16.9 16.1 12.7 16.9 16.1 15.8
2.38* 18.9 18.2 14.8 18.9 18.2 17.5
2.60* 20.7 19.9 16.5 20.7 19.9 19.1
2.77* 221 21.3 17.9 22.1 21.3 20.2
2.90* 23.1 22.3 18.9 23.1 22.3 211
2.97* 23.7 22.9 19.5 23.7 22.9 21.6
3.00* 23.9 23.1 19.7 23.9 23.1 21.8

4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
4-1/2 IF Box
Top Connection 4-1/2 XH Box Predicted Build Rates (Fixed) — Degrees/100ft
XT-39 Box Slick Stabilized
Top Sub Float Bore 4R Ber_1d ) ]
Setting Hole Size Hole Size
Recommended Operating Limits Deg 81/2 83/4 97/8 | 812 834 97/8
Max WOB 109,000 Ibf 0.78 4.0 3.2 - 5.6 59 6.8
Max Overpull, Backream 157,000 Ibf 1.15 7.0 6.1 2.1 8.3 8.5 9.5
Max Overpull, Re-Run 252,000 Ibf 1.50 9.8 8.9 4.9 10.8 11.0 12.0
Max Overpull, POOH 780,000 Ibf 1.75 11.8 10.9 6.9 126 128 138
1.83 12.5 11.6 7.6 13.2 13.4 14.4
Performance Details HR XP 2.00 13.8 12.9 8.9 14.4 146 15.6
Max Diff Pressure 1,130 1,240 psi 212 14.8 13.9 ©.g 153 155 16.5
Max Torque 10,460 11,510 Ibf-ft 2.25* 15.8 14.9 10.9 16.2 16.4 17.4
Stall Torque 15,690 17,260 |bf-ft 2.38* 16.9 16.0 12.0 17.2 17.4 18.4
Rotation 0.288 0.288 rev/gal 2.50* 17.8 16.9 12.9 18.0 18.2 19.2
Flow Range 300-600  300-600 gpm *Bend Setting not recommended for Rotary Drilling
Speed Range 86-180 86-180 rpm
Theoretical Performance Curve
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Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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Predicted Build Rates (Adj.) — Degrees/100ft

RVMA-71 : 7/8 Lobe 5.7 Stage
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[ — Bend Slick Stabilized
‘ I 0 - _l_r—ﬁ_ﬁﬁﬁ i Setting Hole Size Hole Size
O O | |u1;t-a...|4---- I e LR Deg | 81/2 83/4 97/8 | 81/2 8314 97/8
‘ ° 0.39 2.3 1.7 1.1 2.3 2.3 29
Dimensions 0.78 49 43 15 | 49 46 52
Bit to Stabilizer Center A 27 in 1;3 ;'2 g'g 2'2 ;'g g'g ;':
Bitto Benc, 25k B 63 in 1.83 11. 8 11. 2 8.4 11. 8 11. 2 11. 3
SleIEond 15 B 52 in 212 | 137 131 103 | 137 134 13.0
Bit to Top Sub C 376 in . . . . . . .
Body OD. Slick D 713 in 2.38* 15.4 14.8 12.0 154 14.8 14.5
Body OD, Stabilizer D 7-88 in 2.60* 16.9 16.2 13.4 16.9 16.2 15.8
P dyR di, ABH £ 4'11 i 2.77* 18.0 17.3 14.5 18.0 17.3 16.8
P:d deizz’ el - 500 i 290 | 188 182 154 | 188 182 175
2-1/2 REG Box 2.97* 19.3 18.7 15.8 19.3 18.7 17.9
Bottom Connection 6-5/8 REG Box 3.00 195 189 160 | 195 189 181
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
4-1/2 IF Box
Top Connection 4-1/2 XH Box Predicted Build Rates (Fixed) — Degrees/100ft
XT-39 Box Slick Stabilized
Top Sub Float Bore 4R Ber_1d
Setting Hole Size Hole Size
Recommended Operating Limits Deg 812 834 97/8 | 81/2 83/4 97/8
Max WOB 109,000 Ibf 0.78 3.3 25 - 4.6 4.7 54
Max Overpull, Backream 157,000 Ibf 1.15 5.7 5.0 1.7 6.8 70 76
Max Overpull, Re-Run 252,000 Ibf 1.50 8.0 7.3 4.0 8.9 9.1 9.7
Max Overpull, POOH 780,000 Ibf 1.75 9.6 8.9 5.6 105 106 11.2
1.83 10.2 94 6.1 10.9 11.1 1.7
Performance Details HR XP 2.00 11.3 10.6 7.3 12.0 121 12.8
Max Diff Pressure 1,280 1,430 psi 212 12.1 11.3 8.0 12.7 12.8 13.5
Max Torque 13,720 15,240 |bf-ft 2.25* 12.9 12.2 8.9 13.5 13.6 14.3
Stall Torque 20,580 22,870 Ibf-ft 2.38* 138 130 98 | 143 144 151
Rotation 0.242 0.242 rev/gal 2.50* 14.6 13.8 10.5 15.0 15.1 15.8
Flow Range 300-700  300-700 gpm *Bend Setting not recommended for Rotary Drilling
Speed Range 72-169 72-169 rpm
Theoretical Performance Curve
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Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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Predicted Build Rates (Adj.) — Degrees/100ft

‘ P— Bend Slick Stabilized
" —A— P ; i
R e T T Setting Hole Size Hole Size
N § T [ul;t-a...li---- I e LA Deg | 97/8 1058 121/4|97/8 1058 121/4
: ° 039 | 13 - - 20 23 30
Dimensions 078 | 34 23 - 38 41 48
Bit to Stabilizer Center A 39 in :;(5) ?2 gg ;2 ?j ?2 :2
Bit to Bend, ABH B 90 in 1-83 9'2 8.1 5.6 9'2 9'1 9.8
Bit to Bend, Fixed B 76 in 2'12 10’ 3 9'7 7'2 10’ 3 10’ 5 11' 1
Bit to Top Sub c 452 in 238 | 122 114 87 | 122 117 124
Body OD, Slick D 8.50 in ’ ’ ’ ’ ’ ’ '
o . 2.60* 134 12.3 9.9 13.4 12.8 13.4
Body OD, Stabilizer D 9.50 in 277 14.4 13.2 10.8 14.4 136 14.2
Eaj Ea:fus’ /;BHd E :'gi n 290 | 151 139 115 | 151 142  14.8
ad Radus, Fixe aalLL 297 | 155 143 119 | 155 145 152
Bottom Connection 6-5/8 REG Box 3.00* 15.6 14.5 12.1 15.6 14.6 15.3
6-5/8 REG Pin : : : : : : :
Top Connection 6-5/8 REG Box *Bend Setting not recommended for Rotary Drilling
Top Sub Float Bore 5F-6R . . .
Predicted Build Rates (Fixed) — Degrees/100ft
Recommended Operating Limits Bend Slick Stabilized
Max WOB 164,000 Ibf Setting Hole Size Hole Size
Max Overpull, Backream 236,000 Ibf Deg 97/8 105/8 121/4 | 97/8 105/8 121/4
Max Overpull, Re-Run 440,000 Ibf 0.78 2.3 1.0 - 4.0 4.3 4.9
Max Overpull, POOH 1,172,000 Ibf 1.15 4.3 3.0 - 5.8 6.1 6.8
1.50 6.3 5.0 2.2 7.5 7.8 8.5
Performance Details HR XP 1.75 76 63 35 | 88 9.1 9.7
Max Diff Pressure 770 850 psi 1.83 8.1 6.8 4.0 9.2 9.5 10.1
Max Torque 21,450 23,600 Ibf-ft 2.00 9.0 7.7 49 10.0 103 11.0
Stall Torque 32,180 35,400 Ibf-ft 2.12 9.7 8.4 5.6 10.6 109 11.6
Rotation 0.089 0.089 rev/gal 2.25* 10.4 9.1 6.3 11.2 11.5 12.2
Flow Range 400-900 400-900 gpm 2.38* 1.1 9.8 7.0 11.9 12.2 12.8
Speed Range 35-81 35-81 rpm 2.50* 11.7 10.4 7.6 12.5 12.8 13.4
*Bend Setting not recommended for Rotary Drilling
Theoretical Performance Curve
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Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVMA-85 : 7/8 Lobe 4.0 Stage
= e -C

Rival PDM Handbook

Predicted Build Rates (Adj.) — Degrees/100ft

‘ P— + Bend Slick Stabilized
b A H ; i
_ — Sett
| : | ) [ 33 ] | ’I'ﬂ“'"' . _'_l- Eq—*l —_ W}TT&!' | etting Hole Size Hole Size
| ‘ L‘ o | S B ey Deg 97/8 105/8 121/4 | 97/8 105/8 121/4
: ° 039 | 18 - - 26 32 43
Dimensions 0.78 4.6 3.1 - 4.9 54 6.5
Bit to Stabilizer Center A 39 in :‘153 ;? 2; 2? ;5 ;2 18677
Bit to Bend, ABH B 90 in 1.83 1é 0 16 5 7.4 12. 0 11. 5 12-6
Bit to Bend, Fixed B 76 in 2.12 14.0 12.6 9.4 14.0 13.1 14.3
Bitto T b . . ) . } ) } )
ftto Top Su c 355 in 238 | 159 144 113 | 1569 146 158
Body OD, Slick D 8.50 in
- . 2.60* 174 16.0 12.8 17.4 16.0 17.0
Body OD, Stabilizer D 9.50 in 277 18.6 17.2 14.0 18.6 17.2 18.0
Eaj Eajfus’ ﬁ‘,BHd E :'gi n 290 | 195 181 149 | 195 181 188
ad Radus, Fixe aalLL 297 | 200 186 154 | 200 186  19.2
Bottom Connection 6-5/8 REG Box 3.00* 20.2 18.8 156 | 20.2 18.8 19.3
6-5/8 REG Pin . : : . : : .
Top Connection 6-5/8 REG Box *Bend Setting not recommended for Rotary Drilling
Top Sub Float Bore 5F-6R . . .
Predicted Build Rates (Fixed) — Degrees/100ft
Recommended Operating Limits Bend Slick Stabilized
Max WOB 164,000 Ibf Setting Hole Size Hole Size
Max Overpull, Backream 236,000 Ibf Deg 97/8 105/8 121/4|97/8 105/8 121/4
Max Overpull, Re-Run 440,000 Ibf 0.78 3.0 1.3 - 5.1 5.7 6.8
Max Overpull, POOH 1,172,000 Ibf 1.15 5.6 3.9 - 74 7.9 9.1
1.50 8.1 6.4 2.8 9.5 10.1 11.2
Performance Details HR XP 1.75 98 82 46 | 111 116 127
Max Diff Pressure 900 990 psi 1.83 10.4 8.7 5.1 115  12.1 13.2
Max Torque 14,930 16,420 Ibf-ft 2.00 11.6 9.9 6.3 126  13.1 14.2
Stall Torque 22,400 26,640 Ibf-ft 2.12 124 108 7.2 13.3 1338 15.0
Rotation 0.166 0.166 rev/gal 2.25* 13.4 1.7 8.1 141 14.6 15.8
Flow Range 400-900 400-900 gpm 2.38* 14.3 12.6 9.0 14.9 15.4 16.5
Speed Range 66-150 66-150 rpm 2.50* 15.1 13.5 9.9 15.6 16.1 17.3
*Bend Setting not recommended for Rotary Drilling
Theoretical Performance Curve
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Performance curves based on testing at 70°F. Actual field

Differential Pressure (psi)

performance may vary with field operation conditions.

© 2020, Rival Downhole Tools



RITAL

RVMA-85 : 7/8 Lobe 5.9 Stage
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Predicted Build Rates (Adj.) — Degrees/100ft

‘ P— Bend Slick Stabilized
" —A— i ; i
R e T T Setting Hole Size Hole Size
O O | [ul;t-a...li---- I e LR Deg | 97/8 1058 121/4|97/8 1058 121/4
€ ° 039 | 13 ; - 20 23 30
Dimensions 0.78 3.4 2.3 - 3.8 4.1 4.8
Bit to Stabilizer Center A 39 in :‘153 ?i gg ;2 ?i 57)2 :2
Bit to Bend, ABH B 90 in 1.83 9'2 8-1 5.6 9'2 9'1 9.8
Bit to Bend, Fixed B 76 in 2.12 16 8 9.7 7.2 16 8 16 5 11. 1
Bit to Top Sub c 452 in 238 | 122 114 87 | 122 117 124
Body OD, Slick D 8.50 in ’ ' ’ ’ ’ ’ ’
. . 2.60* 134 12.3 9.9 134 12.8 13.4
Body OD, Stabilizer D 9.50 in 277 14.4 13.2 10.8 14.4 13.6 14.2
Eaj Ea:fus’ /;BHd E :'gi n 290 | 151 139 115 | 151 142  14.8
ad Radus, Fixe aalLL 297 | 1565 143 119 | 155 145 152
Bottom Connection 6-5/8 REG Box 3.00* 15.6 14.5 12.1 15.6 14.6 15.3
6-5/8 REG Pin : : : : : : :
Top Connection 6-5/8 REG Box *Bend Setting not recommended for Rotary Drilling
Top Sub Float Bore 5F-6R . . .
Predicted Build Rates (Fixed) — Degrees/100ft
Recommended Operating Limits Bend Slick Stabilized
Max WOB 164,000 Ibf Setting Hole Size Hole Size
Max Overpull, Backream 236,000 Ibf Deg 97/8 105/8 121/4|97/8 105/8 121/4
Max Overpull, Re-Run 440,000 Ibf 0.78 2.3 1.0 - 4.0 4.3 4.9
Max Overpull, POOH 1,172,000 Ibf 1.15 4.3 3.0 - 5.8 6.1 6.8
1.50 6.3 5.0 2.2 7.5 7.8 8.5
Performance Details HR XP 175 | 76 6.3 35 | 88 91 9.7
Max Diff Pressure 1,330 1,460 psi 1.83 8.1 6.8 4.0 9.2 9.5 10.1
Max Torque 22,020 24,220 Ibf-ft 2.00 9.0 7.7 49 10.0 103 11.0
Stall Torque 33,030 36,330 Ibf-ft 2.12 9.7 8.4 5.6 10.6 109 11.6
Rotation 0.166 0.166 rev/gal 2.25* 104 9.1 6.3 11.2 11.5 12.2
Flow Range 400-900 400-900 gpm 2.38* 11.1 9.8 7.0 11.9 12.2 12.8
Speed Range 66-150 66-150 rpm 2.50* 11.7 10.4 7.6 125 12.8 134
*Bend Setting not recommended for Rotary Drilling
Theoretical Performance Curve
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Performance curves based on testing at 70°F. Actual field

performance may vary with field ope

ration conditions.
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RVMA-51 : 6/7 Lobe 8.0 Stage Predicted Build Rates (Adj.) — Degrees/100ft
" N © P— + Bend Slick Stabilized
= " A ; ; i
a 1 Sett
| . | ) [ 33 ] | T FE _'_l_ E:—* W}TT&!' . etting Hole Size Hole Size
= | M il L e S Deg 6 614 63/4 6 61/4 63/4
: ° 0.39 1.3 - - 18 20 23
Dimensions 0.78 4.1 3.3 1.7 43 4.4 47
Bit to Stabilizer Center A 22 in :'15 6': Sy g': 2'7 7;
Bitto Benc, 25k B %5 in 1.22 191. 5 18637 SI? 11- 5 11.90 191. 3
Bit fo Bend, Fixed B 47 in 2.12 13.5 12.7 11. 1 13.5 12.8 13.1
Bit to Top Sub C 354 in ’ ’ ’ ’ ’ ’ ’
. . 2.38* 153 145 129 | 1563 145 147
Body OD, Slick D 5.13 in
- . 2.60* 6.9 161 145 | 169 161 16.1
Body OD, Stabilizer D 5.80 in 277 18.1 17.3 15.7 18.1 173 17.2
Eaj Eajfus’ ﬁ‘,BHd E ;;i n 290 | 190 182 166 | 190 182 180
ad Radius, Fixe ©% N 297 | 195 187 1741 | 195 187 184
. 3-1/2 REG Box
Bottom Connection 3-1/2 IF Pin 3.000 | 197 189 173 | 197 189 18.6
. 3-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
Top Connection
XT-39 Box
Top Sub Float Bore 3-1/2 IF Predicted Build Rates (Fixed) — Degrees/100ft
o . L Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
max ‘(’)VOB | Bk ?g’ggg :E: Deg 6 614 634 | 6 614 634
Max Overp””’ RaCRream 154000 1Lt 0.78 45 35 17 | 45 46 49
ax Lverpufl, Re-Run : 1.15 71 62 43 | 71 69 73
Max Overpull, POOH 441,000 Ibf =g o e o o G o
Performance Details HR XP :Z: 11: 12-3 2-? Hg 1‘1’2 H;
Max Diff Pressure 1,800 2,000 psi : ’ ’ : : : :
2.00 131 121 103 | 131 124 127
Max Torque 5,720 6,350 Ibf-ft
eI 8550 9530 Ibfft 2.12 139 130 112 | 139 132 135
Rat t,° qaue 010 0870 roufel 225 | 148 139 121 | 148 140 143
|=|O a ';” 150950 150.350 reviga 238 | 157 148 130 | 157 148 152
5 ow ) ;”ge 122'284 122'284 gpm 250 | 166 157 138 | 166 157 159
peec mange . . diall *Bend Setting not recommended for Rotary Drilling

Theoretical Performance Curve
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Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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