RITAL

Rival PDM Handbook

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

RVDF-50 : 7/8 Lobe 2.6 Stage . Bend Slick Stabilized
‘ ] Setting Hole Size Hole Size
: | = n.—|]~”1 | Deg 6 614 63/4 6 61/4 63/4
| |-
(T T3t T “19 ol L T 0.39 - - 18 | 21 23 26
0.78 3.6 2.7 1.0 4.6 4.8 5.1
Dimensions 1.15 6.2 54 3.7 7.0 71 7.5
Bit to Stabilizer Center A 30 in 150 | 88 79 62 | 92 94 97
Bit to Bend, ABH B 528 in 1.83 11.1 10.3 8.6 11.3 1.5 11.8
Bit to Bend, Fixed B 423 in 212 132 124 10.7 | 132 133 137
Bit to Top Sub c 342 in 2.38* 151 142 125 | 151 15.0 153
Body OD, Slick D 5.06 in 2.60* 16.7 158 14.1 | 16.7 164 16.7
Body OD, Stabilizer D 506 in 2.77* 179 170 153 | 179 175 178
Pad Radius, ABH E 266 in 2.90* 188 180 16.3 | 188 183 187
Pad Radius, Fixed E 267 in 2.97 193 185 16.8 | 19.3 188 191
3-1/2 REG Box 3.00% 19.5 18.7 17.0 19.5 19.0 193
Bottom Connection 3-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
3-1/2 Athens Pin
3-1/2 REG Box Predicted Build Rates (Fixed) — Degrees/100ft
Top Connection 3-1/2 IF Box - -
3-1/2 XH Box Bend Slick Stabilized
Top Sub Float Bore 2F-3R, 3F, 3-1/2 IF Setting Hole Size Hole Size
Deg 6 61/4 63/4 6 61/4 63/4
Recommended Operating Limits 0.75 3.0 2.0 - 4.6 4.8 5.1
Max WOB 60,000 Ibf 1.15 5.9 4.8 2.8 7.3 7.4 7.8
Max Overpull, Backream 87,000 Ibf 1.50 8.4 74 5.3 9.6 9.8 10.1
Max Overpull, Re-Run 125,000 Ibf 1.75 10.2 9.2 7.1 1.2 114 117
Max Overpull, POOH 421,000 Ibf 1.83 10.8 9.7 7.7 | 118 119 123
2.00 120 109 89 | 129 131 134
Performance Details HR XP 212 | 128 118 98 | 137 139 142
Max Diff Pressure 590 650 psi 2.25* 13.8 127 10.7 | 146 147 15.1
Max Torque 5,250 5,780 Ibf-ft 2.38* 147 137 116 | 154 156 15.9
Stall Torque 7,880 8,670 Ibf-ft 2.50* 156 145 125 | 16.2 164 16.7
Rotation 0.263 0.263 rev/gal *Bend Setting not recommended for Rotary Drilling
Flow Range 150-300 150-300 gpm
Speed Range 39-79 39-79 rpm
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.

© 2020, Rival Downhole Tools



RITAL

Rival PDM Handbook

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

RVDF-50 : 7/8 Lobe 3.8 Stage Bend Slick Stabilized
‘ ] Setting Hole Size Hole Size
| L ii | ” “ ﬂ ™ rL —ﬂ'_IEE; "le d' Deg 6 61/4 63/4 6 614 63/4
e 0.39 - - - | 25 27 341
0.78 4.2 3.2 1.2 5.3 5.5 5.9
Dimensions 1.15 7.2 6.2 4.3 7.9 8.2 8.6
Bit to Stabilizer Center A 30 in 150 | 101 91 72 104 107 111
Bit to Bend, ABH B 528 in 1.83 12.8 11.8 9.9 12.8 13.0 13.5
Bit to Bend, Fixed B 423 in 212 152 142 123 | 152 151 156
Bit to Top Sub c 300 in 2.38* 173 164 144 | 173 17.0 174
Body OD, Slick D 5.06 in 2.60* 191 182 16.2 | 19.1 186 19.0
Body OD, Stabilizer D 506 in 2.77* 205 196 176 | 205 19.8 20.2
Pad Radius, ABH E 266 in 2.90* 216 206 187 | 216 20.7 211
Pad Radius, Fixed E 267 in 2.97* 222 212 193 | 222 212 216
3-1/2 REG Box 3.00* 224 214 195 | 224 214 219
Bottom Connection 3-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
3-1/2 Athens Pin
3-1/2 REG Box Predicted Build Rates (Fixed) — Degrees/100ft
Top Connection 3-1/2 IF Box - -
3-1/2 XH Box Bend Slick Stabilized
Top Sub Float Bore 2F-3R, 3F, 3-1/2 IF Setting Hole Size Hole Size
Deg 6 61/4 63/4 6 614 63/4
Recommended Operating Limits 0.75 3.5 23 - 53 55 6.0
Max WOB 60,000 Ibf 1.15 6.8 5.6 3.3 8.3 8.5 9.0
Max Overpull, Backream 87,000 Ibf 1.50 9.6 8.5 6.1 109 112 116
Max Overpull, Re-Run 125,000 Ibf 1.75 117 105 82 128 13.0 135
Max Overpull, POOH 421,000 Ibf 1.83 124 112 838 134 136 14.1
2.00 13.8 126 102 | 147 149 154
Performance Details HR XP 212 | 147 136 112 | 156 158 16.2
Max Diff Pressure 860 950 psi 2.25* 158 146 123 | 16.6 16.8 17.2
Max Torque 4,450 4,900 Ibf-ft 2.38* 169 157 134 | 175 178 18.2
Stall Torque 6,670 7,340 Ibf-ft 2.50* 179 167 144 | 184 18.7 191
Rotation 0.521 0.521 rev/gal *Bend Setting not recommended for Rotary Drilling
Flow Range 150-250 150-250 gpm
Speed Range 78-140 78-140 rpm
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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RITAL

Rival

PDM Handbook

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

RVDF-50 : 7/8 Lobe 8.4 Stage Bend Slick Stabilized
C .
] Setting Hole Size Hole Size
| L ii | |H ]] — —ﬂ'_ﬁ "W 'iﬂ d‘ Deg 6 61/4 63/4 6 614 63/4
IHSIL e 2 0.39 - - - 20 21 24
0.78 3.4 2.6 1.0 4.3 4.5 4.8
Dimensions 1.15 59 5.1 3.5 6.6 6.7 7.0
Bit to Stabilizer Center A 30 in 150 | 82 74 58 | 87 89 92
Bit to Bend, ABH B 528 in 1.83 10.5 9.7 8.1 10.7 10.9 11.2
Bit to Bend, Fixed B 423 in 2.12 124 116 100 | 125 126 129
Bit to Top Sub c 363 in 2.38* 142 134 118 | 142 142 145
Body OD, Slick D 5.06 in 2.60* 157 149 133 | 157 155 158
Body OD, Stabilizer D 506 in 2.77* 16.8 160 144 | 16.8 16.6 16.9
Pad Radius, ABH E 266 in 2.90* 177 169 153 | 17.7 173 176
Pad Radius, Fixed E 267 in 2.97 182 174 158 | 182 17.8 181
3-1/2 REG Box 3.00* 184 176 16.0 | 184 18.0 18.2
Bottom Connection 3-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
3-1/2 Athens Pin
3-1/2 REG Box Predicted Build Rates (Fixed) — Degrees/100ft
Top Connection 3-1/2 IF Box - -
3-1/2 XH Box Ber_1d Slick Stabilized
Top Sub Float Bore 2F-3R, 3F, 3-1/2 IF Setting Hole Size Hole Size
Deg 6 61/4 63/4 6 614 63/4
Recommended Operating Limits 0.75 28 1.8 - 4.3 45 4.8
Max WOB 60,000 Ibf 1.15 55 4.5 2.6 6.8 7.0 7.3
Max Overpull, Backream 87,000 Ibf 1.50 7.9 6.9 5.0 9.0 9.2 9.5
Max Overpull, Re-Run 125,000 Ibf 1.75 9.6 8.6 6.7 106 108 111
Max Overpull, POOH 421,000 Ibf 1.83 10.1 9.1 7.2 1.1 113 116
2.00 1.3 103 84 122 123 126
Performance Details HR XP 212 | 121 111 92 | 129 131 134
Max Diff Pressure 1,890 2,080 psi 2.25* 129 120 101 | 137 139 142
Max Torque 6,860 7,550 Ibf-ft 2.38* 13.8 129 109 | 146 147 15.0
Stall Torque 10,290 11,320 |bf-ft 2.50* 14.6 13.7 117 | 153 155 158
Rotation 0.700 0.700 rev/gal *Bend Setting not recommended for Rotary Drilling
Flow Range 150-350 150-350 gpm
Speed Range 105-250 105-250 rpm
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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RITAL

Rival PDM Handbook

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

RVDF-52 : 7/8 Lobe 6.8 Stage Bend Slick Stabilized
C R
] Setting Hole Size Hole Size
: merem T = Deg 6 614 634 | 6 614 634
I | L %E | H ““[l gl L l' ; =l E)"‘" 0.39 _ _ _ 29 3.2 3.7
0.78 4.1 3.1 1.0 6.0 6.2 6.8
Dimensions 1.15 7.3 6.3 4.3 8.9 9.1 9.7
Bit to Stabilizer Center A 30 in 150 | 104 94 73 | 116 119 124
Bit to Bend, ABH B 528 in 1.83 13.3 123 102 | 142 145 15.0
Bit to Bend, Fixed B 42.3 in 2.12 158 148 127 | 165 168 17.3
Bit to Top Sub c 383 in 2.38* 181 171 150 | 186 18.8 193
Body OD, Slick D 5.95 in 2.60* 20,0 190 169 | 203 205 21.1
Body OD, Stabilizer D 595 in 2.77* 215 205 184 | 216 219 224
Pad Radius, ABH E 266 in 2.90* 226 216 195 | 226 229 234
Pad Radius, Fixed E 267 in 2.97 232 222 202 | 232 235 24.0
3-1/2 REG Box 3.00* 235 225 204 | 235 237 242
Bottom Connection 3-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
3-1/2 Athens Pin
3-1/2 REG Box Predicted Build Rates (Fixed) — Degrees/100ft
Top Connection 3-1/2 IF Box - -
3-1/2 XH Box Ber_1d Slick Stabilized
Top Sub Float Bore 2F-3R, 3F, 3-1/2 IF Setting Hole Size Hole Size
Deg 6 614 63/4 6 614 63/4
Recommended Operating Limits 0.75 3.4 292 - 6.0 6.3 6.8
Max WOB 60,000 Ibf 1.15 6.9 5.7 3.2 9.3 9.6 10.1
Max Overpull, Backream 87,000 Ibf 1.50 10.0 8.7 6.3 122 125 13.0
Max Overpull, Re-Run 125,000 Ibf 1.75 122 109 84 143 145 151
Max Overpull, POOH 421,000 Ibf 1.83 129 116 9.1 149 152 157
2.00 144 131 106 | 16.3 16.6 17.1
Performance Details HR XP 212 | 154 142 117 | 173 176 18.1
Max Diff Pressure 1,530 1,680 psi 2.25* 16.5 153 128 | 184 187 19.2
Max Torque 8,460 9,310 Ibf-ft 2.38* 177 164 139 | 195 197 203
Stall Torque 12,690 13,960 Ibf-ft 2.50* 187 175 150 | 205 20.7 21.2
Rotation 0.460 0.460 rev/gal *Bend Setting not recommended for Rotary Drilling
Flow Range 175-375 175-375 gpm
Speed Range 80-180 80-180 rpm
Theoretical Performance Curve
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Differential Pressure

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

RVDF-70 : 4/5 Lobe 7.0 Stage
= e -C

Rival PDM Handbook

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

‘ A ——— Bend Slick Stabilized
R I I— _l_r—ﬁ_ﬁﬁ-ﬂ Setting Hole Size Hole Size
N § T [url_-t-a...l_h--- I e LA Deg | 812 83/4 97/8 | 81/2 834 97/8
: ° 0.39 - - - 26 30 35
Dimensions 0.78 3.3 2.7 - 5.0 5.5 5.9
Bit to Stabilizer Center A 30 in :'153 2'2 ?? i'g ;g 170'91 180'12
Bit to Bend, ABH B 68.4 in ’ : ’ ’ ) ’ ’
Bit to Bend. Fixed B 49 in 1.83 10.6 9.9 7.2 11.3 12.2 12.2
’ 212 12.6 12.0 9.2 13.0 14 .1 13.9
Bit to Top Sub C 336 i
B'Od‘; Ooé’ S:d( : o :: 238* | 144 137 110 | 146 158 155
Body OD, Stabilizer D 7.25 in ;:g* ::g? 122 ::g? 1?? ::;2 1?2
Eaj Ea:fus’ /:,BHd E 2;2 n 290 | 180 173 146 | 180 191 186
ac ~acls, - xe R B'zx 297 | 184 178 150 | 184 196 190
Bottom Connection 4-1/2 IF Pin 3.00* 186 180 153 | 186 19.8 192
Tob Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
o Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB 160,000 Ibf
’ De 81/2 83/4 97/8 | 812 83/4 97/8
Max Overpull, Backream 231,000 Ibf 0 7?_) 23 15 ) 51 53 6.0
Max Overpull, Re-Run 319,000 Ibf 1'00 4'0 3'2 ) 6.7 6.9 7.6
Max Overpull, POOH 875,000 Ibf 1.25 57 49 13 8.3 85 9.2
Performance Details HR XP 1.50 7.5 6.7 3.0 10.0 101 10.8
Max Diff Pressure 1,580 1,740 psi 1:2 :; ;2 23 132 112 1;;
Max Torque 9,090 10,000 Ibf-ft 1.88 16 ] 9'3 5.6 12'4 12.6 13'3
Stall Torque 13,630 15,000 Ibf-ft 2'00 10'9 10'1 6.5 13'2 13'3 14'1
Rotation 0.497 0.497 rev/gal 2'25* r 2'7 z 1'8 8'2 1 4'8 ] 5'0 15'7
Flow Range 300-600  300-600 gpm 2.38* 13-6 12'7 9'1 15.6 15.8 16.5
Speed Range 149-300  149-300 rpm 250 | 144 136 99 | 164 166 173
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
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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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RITAL

RVDF-70 : 5/6 Lobe 8.2 Stage
= e -C

Rival PDM Handbook

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

‘ P— + Bend Slick Stabilized
B A ; ; i
N T _l_k.—ﬁ—* i Setting Hole Size Hole Size
I ¢ T M ]| O 1 ey Deg | 81/2 83/4 97/8 | 81/2 834 978
: ° 0.39 - - - 23 25 30
Dimensions 0.78 3.0 2.4 - 4.5 4.6 5.2
Bit to Stabilizer Center A 30 in :‘153 ?g g; ii 22 g; ;2
Bit to Bend, ABH B 68.4 in 1.83 9'5 9'0 6.5 10' 3 10' 4 11' 0
Bit to Bend, Fixed B 49 in ’ ’ X ' ' ' '
Bit to Top Sub C 372 in 2.12 11.3 10.8 8.3 11.9 12.0 12.6
2.38* 13.0 12.4 9.9 13.3 13.5 14.1
Body OD, Slick D 7.25 in .
Body OD, Stabilizer D 7.25 in ;:g* 122 122 ::;2 122 ::g; 12:23
Eaj Eajfus’ ﬁ‘,BHd E 2;2 n 290 | 162 157 132 | 162 163 169
ad Raclus, Fixe R B'zx 297 | 167 161 136 | 167 167 173
Bottom Connection 4-1/2 IF Pin 3.00* 168 163 138 | 168 169 175
Too Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
o Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB LEY00 3 Deg | 812 83/4 97/8 | 812 834 978
Max Overpull, Backream 231,000 Ibf 0.75 20 13 N 46 47 53
Max Overpull, Re-Run 319,000 Ibf 1.00 36 29 ) 6.1 62 68
Max Overpull, POOH 875,000 Ibf 1.25 52 4.4 11 7.5 77 8.2
Performance Details HR XP 1.50 6.7 6.0 2.7 9.0 9.1 9.7
Max Diff Pressure 1,850 2,035 psi 1:2 ;2 32 jg 19685 19696 1?2
Max Torque 11,270 12,400 Ibf-ft 1.88 9'1 8.4 5'1 11'2 11'4 12'0
Stall Torque 16,910 18,600 Ibf-ft 2'00 9'9 9'1 5.8 11'9 12'1 12'7
Rotation 0.426 0.426 rev/gal B '25* ; 1‘ R O‘ 7 7' R 3' A 3'5 ] 4' 1
Flow Range 300-600  300-600 gpm 2'38* 122 115 82 | 142 143 149
Speed Range 127-260  127-260 rpm 250" | 130 123 90 | 149 150 156
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
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Performance curves based on testing at 70°F. Actual field

Differential Pressure (psi)

performance may vary with field operation conditions.
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RITAL

RVDF-70 : 7/8 Lobe 3.5 Stage
b C

Riva

| PDM Handbook

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

‘ A —— 1 Bend Slick Stabilized
R N N .—Eq—‘lh:_ﬁw 1 Setting Hole Size Hole Size
N § T Iul;t.ﬂ...|_L L e UL Deg | 812 83/4 97/8 | 812 83/4 978
: ° 0.39 - - - 29 25 98
Dimensions 0.78 2.8 2.3 - 43 4.4 5.0
Bit to Stabilizer Center A 30 in :‘153 ?; 22 i; gg gg ;g
Bit to Bend, ABH B 68.4 in 1'83 9'2 8‘6 6'2 10‘ 0 10‘ ] 16 s
Bit to Bend, Fixed B 49 in ’ : X ' ' ' '
B:t 10 To SubIX c 386 :n 2.12 109 104 80 | 115 116 122
Bod oc? Slick 5 795 in 2.38* 125 120 95 | 129 130 136
—— I - 2.60* 13.8 133 109 | 141 142 147
Body OD, Stabilizer D 7.25 in 277+ 14.9 143 1.9 15.0 151 157
Eaj Ea:fus’ /;B"'d E 2;2 n 290 | 156 151 127 | 157 158 164
ad Radius, Fixe R B'zx 297 | 161 155 131 | 161 162 167
Bottom Connection 4-1/2 IF Pin 3.00* 162 157 133 | 162 163 169
Too Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
_ o Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB LEY00 3 Deg | 812 83/4 97/8 | 812 834 978
Max Overpull, Backream 231,000 Ibf 0.75 20 12 N a4 45 51
Max Overpull, Re-Run 319,000 Ibf 1.00 35 28 ) 58 60 65
Max Overpull, POOH 875,000 Iof 1'25 5'0 4'3 11 7'3 7' 4 7'9
Performance Details HR XP 122 sg 2'2 2'2 :'Z g'g 19631
Max Diff Pressure 790 870 psi 1'75 8.0 7'3 4'1 16 1 16 5 10.8
Max Torque 13,500 14,850 Ibf-ft 1'88 8'8 8'1 4'9 10'8 11'0 11'5
Stall Torque 20,250 22,280 Ibf-ft 2'00 9' 5 8'8 5'6 11'5 1 1'6 12'2
Rotation 0.150 0.150 rev/gal B '25* 11‘ B 10‘ 3 7'1 12'9 13'1 13'6
oy Rl SLDE00  SUL-E00 @i 238 | 118 114 79 | 137 138 1423
Speed Range 45-90 45-90 rpm 250 | 125 118 86 | 144 145 150
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
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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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RITAL

RVDF-70 : 7/8 Lobe 5.0 Stage
b C

Rival PDM Handbook

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

‘ R ———— 1 Bend Slick Stabilized
o B —Eq—‘lj_ﬁ]ﬁ '. Setting Hole Size Hole Size
N § T Iul;t.ﬂ...|_L L e UL Deg | 812 83/4 97/8 | 812 834 97/8
€ ° 0.39 ; - ; 28 30 38
Dimensions 0.78 35 2.8 - 5.2 54 6.2
Bit to Stabilizer Center A 30 in :'153 Z'i :"g gf ;? ;'; 18657
Bit to Bend, ABH B 68.4 in : : : : : : :
Bit to Bond. Fixed 5 49 in 1.83 11 104 75 | 118 119 127
Bit fo Top S’ub c 1 in 212 132 125 96 | 136 138 146
238 | 151 144 115 | 152 154 162
Body OD, Slick D 7.25 i
e e n 260 | 166 160 131 | 166 168 175
Body OD, Stabilizer D 7.25 in 277 179 172 143 179 178 186
Eaj Ea:fus’ /:,BHd E 2;2 n 290* | 188 182 153 | 188 186 194
ad Radlus, Tixe AREG B'zx 297 | 193 187 158 | 193 191 199
Bottom Connection 4-1/2 IF Pin 3.00* 195 189 16.0 | 195 19.2 200
Too Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
o Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB LSO 127 Deg | 812 83/4 97/8 | 812 8314 978
Max Overpull, Backream 231,000 Ibf 0.75 o4 16 ) 54 56 6.4
Max Overpull, Re-Run 319,000 Ibf 1.00 42 34 ] 71 72 80
Max Overpull, POOH 875,000 Ibf 1'25 6'0 5'2 14 8'8 8'9 9'7
Performance Details HR XP 122 ;-: ;-g jf 1?-: 1?2 1;:
Max Diff Pressure 1,130 1,240 psi 1'75 9'7 8.8 5'0 12'1 12'3 13'1
Max Torque 10,460 11,510 Ibf-ft 1.88 16 5 9'7 5'9 13'0 13'2 14'0
Stall Torque 15,690 17,260 Ibf-ft 2'00 11'5 10' 5 6.8 13.8 14'0 14.8
Rotation 0.288 0.288 rev/gal 2'25* 1 3'3 1 2' 4 8'6 1 5'5 ] 5'7 1 6' 4
lziSalse SN SITED i 238 | 142 134 95 | 163 165 173
Speed Range 86-180  86-180 rpm 2500 | 151 142 104 | 172 173  18.1
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
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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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RITAL

RVDF-70 : 7/8 Lobe 5.7 Stage
b C

Rival PDM Handbook

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

‘ R ———— 1 Bend Slick Stabilized
o | —Eq—‘lj_ﬁjﬁ i Setting Hole Size Hole Size
N § T M.-w L e IS Deg | 81/2 83/4 97/8 | 812 834 97/8
: ° 0.39 - - - 29 25 29
Dimensions 0.78 2.8 2.3 - 4.3 4.4 5.0
Bit to Stabilizer Center A 30 in 13 ?; 22 i; gg gg ;g
Bit to Bend, ABH B 68.4 in 1'83 9'2 8'6 6'2 10'0 10'1 10'6
Bit to Bend, Fixed B 49 in ’ : : ’ ’ ' '
B:t 10 To Sub'x c 386 :n 2.12 10.9 104 80 | 115 116 122
Bod oc? Slick 5 795 in 2.38* 125 120 95 | 129 130 136
—— . - 2.60* 13.8 133 109 | 141 142 147
Body OD, Stabilizer D 7.25 in 277+ 14.9 143 119 15.0 151 15.7
Eag Ea:fus’ /;B"'d E 2;2 n 290 | 156 154 127 | 157 158 16.4
ad Radius, Fixe R B'zx 297 | 161 155 131 | 164 162 16.7
Bottom Connection 4-1/2 IE Pin 3.00* 162 157 133 | 162 163 169
Tob Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
_ o Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB L0 3 Deg | 81/2 83/4 97/8 | 81/2 83/4 978
Max Overpull, Backream 231,000 Ibf 0.75 20 12 B a4 45 51
Max Overpull, Re-Run 319,000 Ibf 1'00 3'5 2'8 ] 5'8 6'0 6'5
Max Overpull, POOH 875,000 Ibf 1'25 5'0 4'3 i 7'3 7' 4 7'9
Performance Details HR XP 122 ?2 22 i'i g'z 2'2 19631
Max Diff Pressure 1,280 1,430 psi 1'75 8.0 7'3 4'1 16 1 16 9 10.8
Max Torque 13,720 15,240 Ibf-ft 1'88 8'8 8'1 4'9 10'8 11'0 11'5
Stall Torque 20,580 22,870 Ibf-ft 2'00 9'5 8'8 5'6 11 '5 11'6 1 2'2
Rotation 0.242 0.242 rev/gal 5 '25* : 1‘ 0 0‘ 3 7' . 12'9 13' 1 13'6
e Hage 000080 G000 2o 238 | 118 114 79 | 137 138 1423
Speed Range 72-169  72-169 rpm 250 | 125 118 86 | 144 145 150
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
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2 100 « 8000 2
80 | 300 GPM 1 6000 “é
60 ] S
— 4000
40 ]
0 + 2000
HR XP ]
0 200 400 600 800 1,000 1,200 1,400

Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVDF-70 : 7/8 Lobe 6.8 Stage
= e -C

Rival PDM Handbook

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

‘ h_ """""" EPE—— + Be|_1d Slick Stabilized
N T _l_k.—ﬁ—* i Setting Hole Size Hole Size
| [ T3 [ u hlll L e S Deg 81/2 83/4 97/8 | 812 834 97/8
€ ° 0.39 - - - 23 25 30
Dimensions 0.78 3.0 2.4 - 45 46 52
Bit to Stabilizer Center A 30 in 13 ?2 2; ii :2 Z; ;2
Bit to Bend, ABH B 68.4 in 1'83 o5 50 65 | 103 104 110
Bit to Bend, Fixed B 49 in ’ ’ : ’ ’ ’ ’
Bitto Top e c 72 i 242 | 113 108 83 | 119 120 126
2.38* 130 124 99 | 133 135 141
B D, Slick D 7.25 i
cdyjORiolici > in 260 | 143 138 113 | 146 147 153
Body OD, Stabilizer D 7.25 in 277 15.4 14.9 123 155 15.6 16.2
Eaj Eagfus’ ?BHd E 2;2 n 290" | 162 157 132 | 162 163 169
ad Radlus, Tixe AREG B'zx 297 | 167 164 136 | 167 167 173
Bottom Connection 4-1/2 IF Pin 3.00* 168 163 138 | 168 169 175
Too Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
_ o Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB LSO 127 Deg | 812 83/4 97/8 | 81/2 8314 978
Max Overpull, Backream 231,000 Ibf 0.75 20 13 ) 46 17 53
Max Overpull, Re-Run 319,000 Ibf 1.00 36 929 ] 61 62 68
Max Overpull, POOH 875,000 Ibf 1'25 5'2 4'4 11 7'5 7'7 8'2
Performance Details HR XP 122 ‘75; 2-2 g; g'g 2-; 19675
Max Diff Pressure 1,530 1,700 psi 1'75 8.3 7.6 4'3 16 5 16 5 11'2
Max Torque 14,630 16,260 |bf-ft 1.88 9'1 8.4 5'1 11'2 11'4 12'0
Stall Torque 21,950 24,390 Ibf-ft 2'00 9'9 9'1 5.8 11'9 12'1 12'7
Rotation 0.304 0.304 rev/gal 2'25* p 1‘ 4 6 2 7' 4 1 3' T 3'5 1 4' 1
lziSalse Sty S0 Gl 238 | 122 115 82 | 142 143 149
Speed Range 91-213  91-213 rpm 250 | 130 123 90 | 149 150 156
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
700 GPM 1 16000
200
500 GPM T 12000
s 150 ‘ﬁ— 1 JT_‘
& 5
100 | 300 GPM [ 8000 o
jop
G
J =
50 T 4000
HR XP
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800

Differential Pressure (psi)

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

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

RVDF-70 : 7/8 Lobe 6.8 Stage XP
- ™ -C

__________________ — Bend Slick Stabilized
‘ I hﬂﬂr , _l_.—ﬁ'_ﬁj; 1 Setting Hole Size Hole Size
| I T el L B B Deg | 81/2 834 97/8|81/2 834 97/8
° 0.39 - - - 23 25 30
Dimensions 0.78 3.0 24 - 45 46 5.2
Bit to Stabilizer Center A 30 in ‘1I£1')§ 57)2 2; ii :2 Z; ;2
Bit to Bend, ABH B 68.4 in 1'83 9'5 9'0 6'5 16 3 16 A 11‘ 0
Bit to Bend, Fixed B 49 in : ’ ’ ’ ’ ’ ’
Bit to Top Sub c — 2.12 113 108 83 | 119 120 126
2.38* 130 124 99 | 133 135 141
Body OD, Slick D 7.25 in .
Body OD, Stabilizer D 7.25 in ;_6,2* 123 122 1;2 122 1:; 122
Eaj Eajfus’ ?BHd E 2;2 n 290 | 162 157 132 | 162 163 169
ad Radus, Fixe R B'zx 297 | 167 164 136 | 167 167 173
Bottom Connection 4-112 IF Pin 3.00* 16.8 163 138 | 168 169 175
Tob Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
_ o Bend Slick Stabilized
I:Aecovrvn(;nBended Operating Limits e Setting Hole Size Hole Size
ax
' De 81/2 83/4 97/8|81/2 8314 97/8
Max Overpull, Backream 231,000 Ibf 0 7§ 50 13 : 46 17 53
Max Overpull, Re-Run 319,000 Ibf 1'00 3-6 2'9 ] 6-1 6.2 6-8
Max Overpull, POOH 875,000 Ibf o =0 v e 75 -7 %
Performance Details 122 (75; g'g z; g'g 2'; 19675
T 7 , ) . . . . . .
M:z T(')rqursssure 5 228 ﬁ)sf'ﬂ 1.75 83 76 43 | 105 106 112
’ § 1. A 4 A 1.2 114 12
Stall Torque 24,390 |bf-ft 2 gg 29 : 1 28 1.9 12.1 123
lF:IOtat::” 308'383 rev/gal 225 | 114 107 74 | 134 135 141
Sowd:;nge 91'213 gpm 238 | 122 115 82 | 142 143 149
peed Range <12 pm 250* | 130 123 90 | 149 150 156
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
240 I
700 GPM ]
+ 16000
200 — ]
160 |— 500 GPM 1 12000
: g
& 120 ] 5
300 GPM T 8000 o
80 ] S
] =
~. 4000
40 .
0 . . . . . . . . . . . —L o
0 300 600 900 1,200 1,500 1,800

Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVDF-70 : 7/8 Lobe 8.2 Stage
= e -C

Rival PDM Handbook

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

‘ .................. _B — — - Bend slick stabilized

b R f . .

N 1 Sett
| T | ) [ Ei ] | ‘]'ﬂ"r , _'_l_ E:—* W}Tﬁii . etting Hole Size Hole Size
. | M O S LR Deg 81/2 83/4 97/8 | 812 834 97/8

: ° 0.39 - - - 20 21 25
Dimensions 0.78 25 2.1 - 39 40 45
Bit to Stabilizer Center A 30 in :‘153 gg 2(1) ;2 F;; ?2 :g
Bit to Bend, ABH B 68.4 in 1'83 83 e e o1 92 96
Bit to Bend, Fixed B 49 in : ’ i ’ X : ’
Bit to Top Sub c 426 in 2.12 9.9 9.4 72 | 105 106  11.1

. . 238 | 113 108 86 | 118 119 124
Body OD, Slick D 2o 260" | 125 120 98 | 129 130 134
Body OD, Stabilizer D 7.25 in 277+ 135 13.0 108 13.7 13.8 143
Eaj Eagfus’ ?BHd E 2;2 n 290 | 142 137 115 | 144 145 149

ad Radius, Fixe R B'zx 297* | 146 141 119 | 147 148 153
Bottom Connection 4-1/2 IF Pin 3.00* 147 142 120 | 149 150 154
Tob Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling

P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
. ded O L Bend Slick Stabilized
ecommended Operating Limits Setting Hole Size Hole Size
Max WOB LSO 127 Deg | 812 83/4 07/8 | 812 8314 978
max gverp“::’ iac';{ream 2?;’888 :E: 075 | 17 11 ~ [ 40 41 45
Max O"erp“”’ Pg'O:” 875’000 ot 1.00 3.1 25 - 5.3 54 58

ax Dverpull, ’ 1.25 45 3.9 - 6.6 67 7.1
Performance Details HR XP 122 22 :: §g ;2 :'g 2‘1‘
Max Diff Pressure 1,850 2,040 psi 1'75 7'2 6'6 3'7 9'2 9'3 9'7
Max Torque 18,050 19,860 Ibf-ft 1'88 8'0 7'3 4'4 9'8 9'9 10'4
Stall Torque 27,070 29,780 Ibf-ft 2'00 8'6 8'0 5'1 10’ 5 10’ 5 11'0
lF:IOtat';” 508528 508528 revigal 225 | 100 93 64 | 118 119 123
. o1 ) aRnge 130‘200 130'200 gpm 238 | 107 1041 72 | 124 125 130

peed kange - <20 Pm 250 | 114 107 78 | 131 132 136
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling

500 L 750 GPM T 20000
625 GPM ~—— 16000
150 |-

500 GPM \ o]
= 1 12000 &
[+4 1 2

100 — o
+ 8000 <3
L2
50 + 4000
o HR XP 0
0 500 1,000 1,500 2,000

Differential Pressure (psi)

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

RVDF-70 : 7/8 Lobe 8.5 Stage
f C

| S —— ] sBer-]d Sliclf Stabiliz.ed
! e T etting Hole Size Hole Size
[ I |_H|1|.| o B L Deg | 81/2 83/4 97/8 | 81/2 83/4 97/8
€ ’ 0.39 - - - 20 21 25
Dimensions 0.78 25 21 - 39 40 45
Bit to Stabilizer Center A 30 in a5 Rl Col L2 ol 2l e
Bit to Bond, ABH 5 684 in 1.50 65 60 38 | 75 76 80
Bt Band, Fiod EN T 212 | 59 54 72 | 105 105 111
glct;;;g;), 2::'( g 74;2 :: 238 | 113 108 86 | 118 119 124
Body OD. Stabilizer 5 — 260 | 125 120 98 | 129 130 134
g : 277 | 135 130 108 | 137 138 143
E:g 223:32’ ’;E:d E 3;2 :: 290 | 142 137 115 | 144 145 149
—— R 297 | 146 141 119 | 147 148 153
Bottom Connection 4-1/2 IF Pin 3.00¢ | 147 142 120 | 149 150 154
Top Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
4-1/2 XH Box
Top Sub Float Bore 4R Predicted Build Rates (Fixed) — Degrees/100ft
Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
M YOI LELJOLY 1) Deg | 81/2 83/4 97/8 | 81/2 834 9788
Max Overpull, Backream 231,000 Ibf 075 17 11 N 20 21 45
Max Overpull, Re-Run 319,000 Ibf 1.00 31 25 ) 53 54 58
Max Overpull, POOH 875,000 Ibf 1.25 45 3.9 ) 6.6 6.7 71
Performance Details HR XP 1.50 50 52 23 | 79 80 84
Max Diff Pressure 1,910 2,130 psi :32 32 22 23 22 22 g;
Max Torque 18,710 20,790 Ibtft 1.88 80 73 44 | 98 99 104
Stall Torque 28,060 31,180 Ibf-ft 2.00 86 80 51 105 106 110
Rotation 0.260 0.260 revigal 225 | 100 93 64 | 118 119 123
Flow Range 400-750 ~ 400-750 gpm 238 | 107 1041 7.2 | 124 125 130
Speed Range 104-195  104-195 rpm 250* | 114 107 78 | 131 132 136
*Bend Setting not recommended for Rotary Drilling
Theoretical Performance Curve
250 -
1 25,000
200 750 GPM 7
- + 20,000 —~
150 380GPM . ‘g
= 1 15,000 =
x 400 GPM . S
100 1 10000 £
| =
50 T 5,000
HR XP ]
0 == A1 0
0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200

Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVDF-70 : 6/7 Lobe 10.7 Stage

Rival PDM Handbook

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

‘ ¢ P— + Bend Slick Stabilized
— — ——A— ; i i
N T T T Setting Hole Size Hole Size
| [ T3 [ M e L En SN Deg 81/2 83/4 97/8 | 812 834 97/8
: ° 0.39 - - - 20 21 25
Dimensions 078 | 25 2.1 - 39 40 45
Bit to Stabilizer Center A 30 in :‘153 gg 2(1) ;: 57); ?2 :g
Bit to Bend, ABH B 68.4 in 1.83 8-3 7.8 5.6 9'1 9'2 9.6
Bit to Bend, Fixed B 49 in ’ ’ ’ ’ : : ’
Bit to Top Sub c 426 in 212 9.9 9.4 7.2 10.5 10.6 11.1
2.38* 11.3 10.8 8.6 11.8 11.9 12.4
Body OD, Slick D 7.25 in .
Body OD, Stabilizer D 7.25 in ;:g* ::gg Eg 190'88 123 ::22 13;
Eaj Eajfus’ ﬁ‘,BHd E 2;2 n 2.90* | 142 137 115 | 144 145 149
ad Radus, Fixe R B'zx 297 | 146 141 119 | 147 148 153
Bottom Connection 4-1/2 IF Pin 3.00* | 147 142 120 | 149 150 154
Tob Connection 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
P 4-1/2 XH Box
Top Sub Float Bore 4R & 5R Predicted Build Rates (Fixed) — Degrees/100ft
o Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
HERCUSOE) LSO 127 Deg | 812 83/4 07/8 | 812 834 978
Max Overpull, Backream 231,000 Ibf 0.75 17 11 : 20 41 45
Max Overpull, Re-Run 319,000 Ibf 1'00 3'1 2'5 ] 5'3 5'4 5.8
Max Overpull, POOH 875,000 Ibf 1.25 45 39 ) 6.6 6.7 71
Performance Details HR XP 122 22 :: §g ;2 :-g g-‘:
Max Diff Pressure 2,410 2,650 psi 1'75 7'2 6'6 3'7 9'2 9'3 9'7
Max Torque 17,230 18,950 |bf-ft 1.88 8.0 7'3 4'4 9.8 9'9 10'4
Stall Torque 25,840 28,420 Ibf-ft 2'00 8.6 8-0 5'1 10' 5 10' 5 11'0
Rotation 0.360 0.360 rev/gal 5 '25* 10‘ 0 9'3 6'4 11'8 11'9 12'3
Flow Range 400-750  400-750 gpm 2.38* 10'7 10'1 7'2 12'4 12'5 13'0
Speed Range 144-270  144-270 rpm 250* | 114 107 78 | 131 132 136
Theoretical Performance Curve *Bend Setting not recommended for Rotary Drilling
300 24000
750 GPM ]
250 — “— 20000
600 GPM [

200 —— + 16000
= — £
& 150 |400 GPM + 120008

] s
100 === 8000 S
|
50 + 4000
o H XP o
o 500 1,000 1,500 2,000 2,500

Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVDF-96: 5/6 Lobe 4.0 Stage

C

¥ |

—B o
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Rival PDM Handbook

‘ rE] | G T )
T T 3% Hu m TES
D
Dimensions Predicted Build Rates (Adj.) — Degrees/100ft
Bit to Stabilizer Center A 45 in Bend Slick Stabilized
Bit to Bend, ABH B 75 in Setting Hole Size Hole Size
Bit to Top Sub C 411 in Deg 121/4 143/4 171/2 | 121/4 143/4 171/2
Body OD, Slick D 9.63 in 0.39 = : £ 2.8 3.9 5.2
Body OD, Stabilizer D 11.0 in 0.78 - - - 4.9 6.0 7.2
Pad Radius, ABH E 5.07 in 1.15 3.0 - - 68 7.9 9.1
6-5/8 REG Box 1.50 5.0 - - 8.6 9.7 10.9
Bottom Connection 6-5/8 REG Pin 1.83 6.9 25 - 103 114 12.6
7-5/8 REG Box
. . 6-5/8 REG Box 212 8.5 4.2 - 11.8 12.9 141
op Connection 7/58 REG Box 2.38* | 100 56 - 132 143 155
Top Sub Float Bore 5F-6R 2.60* 11.2 6.9 2.1 14.3 15.4 16.6
2.77* 12.1 7.8 3.1 15.2 16.3 17.5
Recommended Operating Limits 2.90* 12.9 8.5 3.8 159 17.0 18.2
Max WOB 261,000 Ibf 2.97* 13.3 8.9 4.2 16.2 173 18.5
Max Overpull, Backream 377,000 Ibf 3.00* 13.4 9.1 4.4 16.4 17.5 18.7
Max Overpull, Re-Run 721,000 Ibf *Bend Setting not recommended for Rotary Drilling
Max Overpull, POOH 1,465,000 Ibf
Performance Details HR XP
Max Diff Pressure 900 990 psi
Max Torque 19,240 21,160 Ibf-ft
Stall Torque 28,850 31,740 Ibf-ft
Rotation 0.122 0.122 rev/gal
Flow Range 600-1,200 600-1,200 gpm
Speed Range 73-150 73-150 rpm
Theoretical Performance Curve

160 ™ 1200 pM

140 ——— > 20000

120 [~ 900 GPM —

100 + 15000
= — "‘T"
S go |- 600GPM : 5

+ 10000 ¢
60 e —— ] e
\_ ;9_
40 1 5000
20
HR XP
0 ——— — - 0
0 200 400 600 800 1,000

Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVDF-96: 7/8 Lobe 3.9 Stage

Rival PDM Handbook
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Dimensions Predicted Build Rates (Adj.) — Degrees/100ft
Bit to Stabilizer Center A 45 in Bend Slick Stabilized
Bit to Bend, ABH B 75 in Setting Hole Size Hole Size
Bit to Top Sub C 483 in Deg 121/4 143/4 171/2 |121/4 143/4 17 1/2
Body OD, Slick D 9.63 in 0.39 - - - 2.3 3.1 4.0
Body OD, Stabilizer D 11.0 in 0.78 - - - 4.0 4.8 5.7
Pad Radius, ABH E 5.07 in 1.15 2.6 - - 5.7 6.5 7.4
6-5/8 REG Box 1.50 4.2 - - 7.3 8.1 9.0
Bottom Connection 6-5/8 REG Pin 1.83 5.8 2.1 - 8.8 96 104
7-5/8 REG Box
. . 6-5/8 REG Box 212 7.2 3.5 - 10.1 10.9 11.7
op Connection 7/58 REG Box 238 | 85 48 - 1.2 120 129
Top Sub Float Bore 5F-6R 2.60* 9.5 5.8 1.8 12.2 13.0 13.9
277 104 6.7 2.6 13.0 13.8 14.7
Recommended Operating Limits 2.90* 11.0 7.3 3.2 136 144 15.2
Max WOB 261,000 Ibf 2.97* 11.3 7.6 3.6 139 147 15.6
Max Overpull, Backream 377,000 Ibf 3.00* 11.5 7.8 3.7 14.0 14.8 15.7
Max Overpull, Re-Run 721,000 Ibf *Bend Setting not recommended for Rotary Drilling
Max Overpull, POOH 1,465,000 Ibf
Performance Details HR XP
Max Diff Pressure 880 970 psi
Max Torque 33,750 37,130 Ibf-ft
Stall Torque 50,630 55,700 Ibf-ft
Rotation 0.068 0.068 rev/gal
Flow Range 700-1,200 700-1,200 gpm
Speed Range 47-82 47-82 rpm
Theoretical Performance Curve
100 T 45000
90 [ 1200 GPM ] 40000
D ——
80 1+ 35000
70 [— 950 GPM 1 30000
= 60 - 250009
& o, | 700GPM — )
T 20000 g
40 g_
30 oo+ 15000 E
20 - 10000
10 1 5000
HR XP
0 —— 0
0 200 400 600 800 1,000

Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVDF-96 Combo: 7/8 Lobe 4.0 Stage

Rival PDM Handbook
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Predicted Build Rates (Adj.) — Degrees/100ft
Dimensions Bend Slick Stabilized
Bit to Stabilizer Center A 45 in Setting Hole Size Hole Size
Bit to Bend, ABH B 75 in Deg |121/4 143/4 171/2 [121/4 143/4 17 1/2
Body OD, Slick D 9.63 in 0.78 | 22 - - | 64 77 9f
BOdy OD', Stabilizer D 11.0 !n 115 4.4 _ _ 8.4 9.7 11.2
Pad Radius, ABH E 5.07 in 1.50 6.5 1.9 - 104 117 132
Power Section OD G 7.75 in 1.83 8.6 3.9 - 122 135 150
6-5/8 REG Box
212 10.3 5.6 - 13.8 15.1 16.6
Bottom Connection 6-5/8 REG Pin
7.5/8 REG Box 2.38* 11.9 7.2 2.1 15.3 16.6 18.1
Top Connection 6-5/8 REG Box 260* | 132 86 34 | 165 178 193
Top Sub Float Bore 5F-6R 277 | 143 96 44 | 174 188 202
2.90* 15.1 104 5.2 18.2 19.5 20.9
Recommended Operating Limits 2.97* 155 10.8 5.7 186 199 213
Max WOB 261,000 Ibf 3.00* 15.7 11.0 5.8 18.7  20.0 21.5
Max Overpull, Backream 377,000 Ibf *Bend Setting not recommended for Rotary Drilling
Max Overpull, Re-Run 721,000 Ibf
Max Overpull, POOH 1,232,000 Ibf
Performance Details HR XP
Max Diff Pressure 900 990 psi
Max Torque 14,930 16,420 Ibf-ft
Stall Torque 22,400 24,640 Ibf-ft
Rotation 0.166 0.166 rev/gal
Flow Range 400-900 400-900 gpm
Speed Range 66-150 66-150 rpm
Theoretical Performance Curve
180 i 20000
160 |— 900 GPM =5 18000
140 — - 16000
14000
120 |~ 650 GPM
- 12000
o - 100002
80 |—
400 GPM . 8000 9
60 e — S
- 6000 °
40 - 4000
20 - 2000
HR XP
0 —_— . 0
0 200 400 600 800 1,000

Differential Pressure (psi)

Performance curves based on testing at 70°F. Actual field
performance may vary with field operation conditions.
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RVDF-96: 7/8 Lobe 4.8 Stage

Rival PDM Handbook
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Dimensions Predicted Build Rates (Adj.) — Degrees/100ft
Bit to Stabilizer Center A 45 in Bend Slick Stabilized
Bit to Bend, ABH B 75 in Setting Hole Size Hole Size
Bit to Top Sub C 429 in Deg 121/4 143/4 171/2 |121/4 143/4 17 1/2
Body OD, Slick D 9.63 in 0.39 - - - 2.7 3.7 4.8
Body OD, Stabilizer D 11.0 in 0.78 - - - 4.6 5.6 6.7
Pad Radius, ABH E 5.07 in 1.15 2.9 - - 6.5 7.5 8.6
6-5/8 REG Box 1.50 4.8 - - 8.2 9.2 10.3
Bottom Connection 6-5/8 REG Pin 1.83 6.6 24 _ 99 109 12.0
7-5/8 REG Box
. . 6-5/8 REG Box 212 8.1 4.0 - 11.3 12.3 134
op Connection 7/58 REG Box 238 | 95 54 - 126 136 147
Top Sub Float Bore 5F-6R 260 | 107 66 20 | 137 147 158
277 11.6 7.5 2.9 14.6 15.6 16.7
Recommended Operating Limits 2.90* 12.3 8.2 3.6 15.2 16.2 17.3
Max WOB 261,000 Ibf 2.97* 12.7 8.6 4.0 155 16.6 17.7
Max Overpull, Backream 377,000 Ibf 3.00* 12.9 8.7 4.2 15.7 16.7 17.8
Max Overpull, Re-Run 721,000 Ibf *Bend Setting not recommended for Rotary Drilling
Max Overpull, POOH 1,465,000 Ibf
Performance Details HR XP
Max Diff Pressure 1080 1190 psi
Max Torque 24,050 26,460 Ibf-ft
Stall Torque 36,070 39,680 Ibf-ft
Rotation 0.110 0.110 rev/gal
Flow Range 600-1,200 600-1,200 gpm
Speed Range 66-132 66-132 rpm
Theoretical Performance Curve
160 - 30000
140 |— 1200 GPM
+ 25000
120 — :
900 GPM + 20000
100 ——— ] o
2 £
o N
@ 80 |— + 150002
600 GPM =
60 e ———— >
10000 §
40 3 .
+ 5000
20 1
HR XP
0 . . . . . . . . . . — : 0
0 200 400 600 800 1,000 1,200

Differential Pressure (psi)

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

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

Bend Slick Stabilized
RVDF'50 . 4/5 LObe 6-0C Stage Sethng Hole Size Hole Size
‘ ——————— Deg 6 61/4 63/4 6 614 63/4
—r- e T = 0.39 - - - | 25 27 31
C T3¢ T s i
. I 0.78 4.2 3.2 1.2 5.3 5.5 59
1.15 7.2 6.2 4.3 7.9 8.2 8.6
Dimensions 1.50 10.1 9.1 7.2 104 107 111
Bit to Stabilizer Center A 30 in 1.83 128 118 99 128 13.0 135
Bit to Bend, ABH B 52.8 in 2.12 152 142 123 | 152 151 156
Ziie 2. B B 423 in 2.38* 173 164 144 | 173 170 174
Bit to Top Sub c 300 in 2.60* 191 182 16.2 | 191 186 19.0
Body OD, Slick D 5.06 in 2.77* 205 196 176 | 205 19.8 20.2
Body OD, Stabilizer D 506 in 2.90* 216 206 187 | 216 20.7 211
Pad Radius. ABH E 266 in 2.97* 222 212 193 | 222 212 216
Pad Radius. Fixed E 267 in 3.00* 224 214 195 | 224 214 219
3.1/2 REG Box *Bend Setting not recommended for Rotary Drilling
Bottom Connection 3-1/2 IF Pin
3-1/2 Athens Pin Predicted Build Rates (Fixed) — Degrees/100ft
, 3-1/2 REG Box Bend Slick Stabilized
Top Connection 3-1/2 IF Box Settin . ]
3-1/2 XH Box 9 Hole Size Hole Size
Top Sub Float Bore 2F-3R, 3F, 3-1/2 IF Deg 6 61/4 63/4 6 61/4 63/4
0.75 3.5 2.3 - 5.3 5.5 6.0
Recommended Operating Limits 115 6.8 5.6 3.3 83 85 9.0
Max WOB 60,000 Ibf 1.50 9.6 8.5 6.1 109 112 116
Max Overpull, Backream 87,000 Ibf 1.75 117 105 82 128 13.0 135
Max Overpull, Re-Run 125,000 Ibf 1.83 124 112 838 134 13.6 14.1
Max Overpull, POOH 421,000 Ibf 2.00 13.8 12.6 10.2 147 149 154
212 147 136 112 | 156 158 16.2
Performance Details HR XP 225+ | 158 146 123 | 16.6 168 17.2
Max Diff Pressure 1,350 1,490 psi 2.38* 169 157 134 | 175 17.8 18.2
Max Torque 3,690 4,060 Ibf-ft 2.50* 179 167 144 | 184 187 19.1
Stall Torque 5,530 6,080 Ibf-ft *Bend Setting not recommended for Rotary Drilling
Rotation 1.020 1.020 rev/gal
Flow Range 100-250 100-250 gpm
Speed Range 102-260 102-260 rpm
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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Predicted Build Rates (Adj.) — Degrees/100ft

RVDF-50 : 5/6 Lobe 8.3 Stage Bend Slick Stabilized
C i .
] Setting Hole Size Hole Size
| L ii | |H ]] e —ﬂ'_EI -y "W 'iﬂ d' Deg 6 61/4 63/4 6 614 63/4
e 039 | - - - [ 20 22 25
0.78 3.4 2.6 1.0 4.4 4.6 4.9
Dimensions 1.15 6.0 5.2 3.5 6.7 6.9 7.2
Bit to Stabilizer Center A 30 in 150 | 84 76 60 | 89 90 94
Bit to Bend, ABH B 528 in 1.83 10.7 9.9 8.2 10.9 11.1 11.4
Bit to Bend, Fixed B 423 in 212 127 119 103 | 127 129 132
Bit to Top Sub c 356 in 2.38* 145 137 12.0 | 145 145 148
Body OD, Slick D 5.06 in 2.60* 16.0 152 136 | 16.0 158 16.1
Body OD, Stabilizer D 5.06 in 2.77* 172 164 147 | 172 169 17.2
Pad Radius, ABH E 266 in 2.90* 181 173 156 | 181 17.7 18.0
Pad Radius, Fixed E 267 in 2.97 186 177 16.1 | 186 18.1 184
3-1/2 REG Box 3.00* 18.8 18.0 16.3 18.8 183 18.6
Bottom Connection 3-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
3-1/2 Athens Pin
3-1/2 REG Box Predicted Build Rates (Fixed) — Degrees/100ft
Top Connection 3-1/2 IF Box - -
3-1/2 XH Box Ber_md Slick Stabilized
Top Sub Float Bore 2F-3R, 3F, 3-1/2 IF Setting Hole Size Hole Size
Deg 6 614 63/4 6 614 63/4
Recommended Operating Limits 0.75 29 1.9 - 4.4 4.6 4.9
Max WOB 60,000 Ibf 1.15 5.6 4.6 2.7 7.0 71 7.5
Max Overpull, Backream 87,000 Ibf 1.50 8.0 71 5.1 9.2 94 9.7
Max Overpull, Re-Run 125,000 Ibf 1.75 9.8 8.8 6.8 108 11.0 113
Max Overpull, POOH 421,000 Ibf 1.83 10.3 9.3 7.4 113 115 118
2.00 115 105 86 124 126 129
Performance Details HR XP 212 | 123 113 94 | 132 134 137
Max Diff Pressure 1,870 2,030 psi 2.25* 132 122 103 | 14.0 142 145
Max Torque 4,810 5,290 Ibf-ft 2.38* 141 131 112 | 149 150 153
Stall Torque 7,220 7,940 Ibf-ft 2.50* 150 140 120 | 156 158 16.1
Rotation 1.000 1.000 rev/gal *Bend Setting not recommended for Rotary Drilling
Flow Range 100-300 100-300 gpm
Speed Range 100-300 100-300 rpm
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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RVDF-50 : 6/7 Lobe 8.0 Stage
C

T a— :|
T3 T e e T
Te D
Dimensions
Bit to Stabilizer Center A 30 in
Bit to Bend, ABH B 52.8 in
Bit to Bend, Fixed B 42.3 in
Bit to Top Sub C 359 in
Body OD, Slick D 5.06 in
Body OD, Stabilizer D 5.06 in
Pad Radius, ABH E 2.66 in
Pad Radius, Fixed E 2.67 in
3-1/2 REG Box

Bottom Connection 3-1/2 IF Pin

Top Connection

Top Sub Float Bore

3-1/2 Athens Pin
3-1/2 REG Box
3-1/2 IF Box
3-1/2 XH Box
2F-3R, 3F, 3-1/2 IF

Recommended Operating Limits

Max WOB 60,000 Ibf
Max Overpull, Backream 87,000 Ibf
Max Overpull, Re-Run 125,000 Ibf
Max Overpull, POOH 421,000 Ibf
Performance Details HR XP

Max Diff Pressure 1,800 2,000 psi
Max Torque 5,720 6,350 Ibf-ft
Stall Torque 8,580 9,530 |Ibf-ft
Rotation 0.810 0.810 rev/gal
Flow Range 150-350 150-350 gpm
Speed Range 122-284 122-284 rpm

Theoretical Performance Curve

Rival PDM Handbook

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

Bend Slick Stabilized
Setting Hole Size Hole Size
Deg 6 61/4 63/4 6 61/4 63/4
0.39 - - - 2.0 2.2 2.5
0.78 3.4 2.6 1.0 4.4 4.5 4.9
1.15 5.9 5.1 3.5 6.7 6.8 71
1.50 8.3 7.5 59 8.8 9.0 9.3
1.83 10.6 9.8 8.2 10.8 11.0 113
2.12 126 118 102 | 126 128 131
2.38* 143 135 119 | 143 143 146
2.60* 158 150 134 | 158 157 16.0
2.77* 170 16.2 146 | 170 16.7 17.0
2.90* 179 171 155 | 179 175 1738
2.97* 184 176 16.0 | 184 18.0 183
3.00* 186 178 16.2 | 186 181 184
*Bend Setting not recommended for Rotary Drilling
Predicted Build Rates (Fixed) — Degrees/100ft
Bend Slick Stabilized
Setting Hole Size Hole Size
Deg 6 61/4 63/4 6 61/4 63/4
0.75 2.8 1.9 - 4.4 4.5 4.8
1.15 5.6 4.6 26 6.9 71 7.4
1.50 8.0 7.0 5.0 9.1 9.3 9.6
1.75 9.7 8.7 6.8 10.7 109 11.2
1.83 10.2 9.3 7.3 1.2 114 117
2.00 114 104 85 123 125 128
212 122 112 93 131 132 135
2.25* 131 121 102 | 139 141 144
2.38* 140 13.0 111 | 147 149 152
2.50* 148 138 119 | 1565 156 159

*Bend Setting not recommended for Rotary Drilling
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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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