RITAL

RVEN-50 : 7/8 Lobe 8.2 Stage
N . c

Rival PDM Handbook

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

: J— Bend Slick Stabilized
B E:: TATJ + Setting Hole Size Hole Size
| T3] HLJ e Deg 6 614 634 | 6 614 63/4
0.39 1.3 - - 1.5 1.6 1.9
Dimensions 078 | 39 31 15 | 39 38 4.1
Bit to Stabilizer Center A 14 in :;(5) :'g ?2 :'2 g': 2-8 :-g
Bit to Bend, ABH B 52 in : : : ’ : : :
Bit to Bend. Fixed B 53 in 1.83 10.7 10.0 8.4 10.7 10.0 10.2
¢ i ze le e el e e i
Body OD, Slick D 5.0 in ’ ' ’ ’ ’ ’ ’
- . 2.60* 15.8 15.0 134 15.8 15.0 14.6
Body OD, Stabilizer D 5.7 in 277+ 16.9 16.1 145 16.9 16.1 15.6
Pad Radius, Fixed & ABH E 2.75 in B ’ ’ ’ ’ ’ '
3-1/2 REG Box 2.90 17.7 17.0 15.4 17.7 17.0 16.3
_ 3112 IE Pin 297 | 182 174 159 | 182 174 167
Bottom Connection XT39 3.00 | 184 176 161 | 184 176 16.9
NC35 *Bend Setting not recommended for Rotary Drilling
. 3-1/2 IF Box
Top Connection 4 FH Box
Predicted Build Rates (Fixed) — Degrees/100ft
Top Sub Float Bore 3-1/2 IF - —
Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB 29,000 Ibf Deg 6 61/4 63/4 6 61/4 63/4
Max Overpull, Backream 43,000 Ibf 0.78 3.9 3.1 1.6 819 3.8 4.1
Max Overpull, Re-Run 137,000 Ibf 1.15 6.3 55 4.0 6.3 6.0 6.2
Max Overpull, POOH 331,000 Ibf 1.50 8.6 7.8 6.3 86 80 82
1.75 10.2 9.5 7.9 10.2 9.5 9.7
Performance Details HP 1.83 10.8 10.0 8.4 10.8 10.0 10.1
Max Diff Pressure 1,930 psi 2.00 11.9 111 9.6 11.9 1.1 1.1
Max Torque 6,880 |pf-ft 212 12.7 11.9 10.3 12.7 11.9 11.8
Stall Torque 10,840 |pf-ft 2.25* 13.5 12.7 11.2 13.5 12.7 12.6
Rotation 0.690 rev/gal 2.38* 14.4 13.6 12.0 14.4 13.6 13.3
Flow Range 150-350 gpm 2.50* 15.1 144 12.8 15.1 14.4 14.0
Speed Range 100-240 rpm *Bend Setting not recommended for Rotary Drilling
Theoretical Performance Curve
300 :I 8,400
250 | 350 GPM + 7,200
4 6,000 _
200 ] frnd
250 GPM § o
s 1 4,800 5
gz 150 ] "
1 =}
150 GPM T 3600 &
100 ] K
T 2,400
>0 1 1,200
HP ]
0 ———— T — T —————————— 0
0 400 800 1,200 1,600 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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RITAL

RVEN-70 : 5/6 Lobe 8.6 Stage
N . c

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

— Bend Slick Stabilized
— e E:: TATJ + Setting Hole Size Hole Size
| I I HLJ JEEIR Deg | 812 834 97/8 | 812 834 978
0.78 2.0 1.3 1.8 4.4 4.5 5.0
Dimensions 115 | 42 35 03 | 64 65 7.
Bit to Stabilizer Center A 27 in :fl’g 35 ?'5 2'3 :"7‘ g'g 19'(:'
Bit to Bend, Fixed B 48 in 1-83 8-2 7'2 3'3 16 5 10' 3 18.8
Bit to Top Sub C 397 in : ’ ’ ’ ’ ’ ’
. . 2.00 9.2 8.5 5.3 11.1 11.2 1.7
Body OD, Slick D 7.0 in
. . 212 9.9 9.2 6.0 11.8 11.9 12.4
Body OD, Stabilizer D 7.5 in .
Pad Radius. Fixed E 375 in 2.25 10.6 9.9 6.8 12.5 12.6 13.1
: : 2.38* 114 10.7 7.5 13.2 13.3 13.8
4-1/2 REG Box -
Bottom Connection 6-5/8 REG Box 2.50 121 1.4 8.3 13.9 14.0 14.5
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 IF Box
4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R Max Diff Pressure 2,030 psi
14,660 -
Recommended Operating Limits Max Torque Ibf-t
TESTE D060 10 Stall Torque 23,080 |bf-ft
Max o) Il, Back 71,000 Ibf Rotation 0359 revigal
ax Overpull, Backream , Flow Range 400-750 gpm
Max Overpull, Re-Run 325,000 Ibf
Speed Range 140-260 rpm
Max Overpull, POOH 630,000 Ibf
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.

061321

© 2021, Rival Downhole Tools



RITAL

RVEN-70 : 5/6 Lobe 9.7 Stage
N . c

Predicted Build Rates (Fixed) — Degrees/100ft

Rival PDM Handbook

I 3 Bend Slick Stabilized
— T ‘E::TAT,] + Setting Hole Size Hole Size
| I I HLJ JEEIR Deg | 812 834 97/8 | 812 834 978
0.78 1.9 1.2 1.7 4.1 4.2 4.7
Dimensions 115 | 39 33 03 | 60 61 66
Bit to Stabilizer Center A 27 in :fl’g ig 5'2 2.2 ;'g g.o :"7‘
Bit to Bend, Fixed B 48 in 1-83 7'7 3'0 i? 9.6 9'3 10' 5
Bit to Top Sub C 422 in : ’ ’ ’ : : ’
. . 2.00 8.6 8.0 5.0 10.5 10.6 11.0
Body OD, Slick D 7.0 in
. . 212 9.3 8.6 5.7 11.1 11.2 1.7
Body OD, Stabilizer D 7.5 in .
Pad Radius. Fixed E 375 in 2.25 10.0 9.3 6.4 11.8 11.9 12.3
: . 2.38* 10.7 10.1 7.1 12.5 126 13.0
4-1/2 REG Box .
Bottom Connection 6-5/8 REG Box 2.50 114 10.7 7.8 13.1 13.2 13.6
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 IF Box
4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R Max Diff Pressure 2,180 psi
Recommended Operating Limits Max Torque 17,770 Ibfft
Max WOB 49.000 Iof Stall Torque 26,550 Ibf-ft
MaXO Il Back 71’000 If Rotation 0.380 rev/gal
ax Mverpu, Backream ’ Flow Range 500-800 gpm
Max Overpull, Re-Run 325,000 Ibf
Speed Range 190-300 rpm
Max Overpull, POOH 630,000 Ibf
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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RITAL

RVEN-70 : 7/8 Lobe 3.3 Stage
F . ¢

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

. — Bend Slick Stabilized
R e E:: TATJ + Setting Hole Size Hole Size
| I I HLJ JEEIR Deg | 812 834 97/8 | 812 834 978
0.78 2.2 1.4 2.0 4.8 4.9 5.5
Dimensions 115 | 45 38 04 | 70 71 77
Bit to Stabilizer Center A 27 in :gg 2'2 30 i'g 190'0 19'27 191'83
Bit to Bend, Fixed B 48 in 1.83 8.8 8.61; 4'7 11'2 1?'1 11'7
Bit to Top Sub (] 367 in : ’ ’ ’ ’ ’ ’
. . 2.00 9.9 9.2 58 12.0 121 12.7
Body OD, Slick D 7.0 in
- . 212 10.7 9.9 6.5 12.7 12.8 13.4
Body OD, Stabilizer D 7.5 in .
Pad Radius. Fixed E 375 in 2.25 11.5 10.7 7.3 13.5 13.6 14.2
: : 2.38* 12.3 11.6 8.2 14.3 144 15.0
4-1/2 REG Box .
Bottom Connection 6-5/8 REG Box 2.50 13.1 12.3 8.9 15.0 15.1 15.7
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-112 IF Box
4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R s A ne—— 780 psi
13,150 2
Recommended Operating Limits Max Torque Ibf-t
TESTE D060 10 Stall Torque 20,710 |bf-ft
Max o I Back 71 ’000 Iof Rotation 0.150 rev/gal
ax Overpull, Backream , o R 300-600 gpm
Max Overpull, Re-Run 325,000 Ibf
Speed Range 50-90 rpm
Max Overpull, POOH 630,000 Ibf
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.
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RITAL

RVEN-70 : 7/8 Lobe 3.5 Stage

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

C

Bend Slick Stabilized
Setting Hole Size Hole Size

Deg 81/2 83/4 97/8 | 812 834 97/8

i w1 E[—“?_: "L
N Hlut.‘u lia=nl
v

Dimensions

Bit to Stabilizer Center A 27 in
Bit to Bend, Fixed B 48 in
Bit to Top Sub C 382 in
Body OD, Slick D 7.0 in
Body OD, Stabilizer D 7.5 in
Pad Radius, Fixed E 3.75 in

Bottom Connection

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

0.78 2.1 1.4 1.9 4.6 4.7 5.2
1.15 4.4 3.6 0.4 6.7 6.8 7.4
1.50 6.5 5.8 2.5 8.7 8.8 9.4
1.75 8.0 7.3 4.0 10.1 10.2 108
1.83 8.5 7.8 4.5 10.6 10.7 11.2
2.00 9.5 8.8 5.5 11.5 1.7 122
212 10.3 9.5 6.3 12.2 124 129
2.25* 11.1 10.3 71 13.0 13.1 13.6
2.38* 11.8 111 7.8 13.7 13.8 144
2.50* 12.6 11.8 8.6 14.4 145 151

4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-112 IF Box
P 4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R Max Diff Pressure 880 psi
R o o Limi Max Torque 15,000 |bf-ft
ecommended Operating Limits Stall Torque 22500 |bf-ft
Max WOB 49,000 Ibf Rotation 0.130 rev/gal
Max Overpull, Backream 71,000 Ibf Flow Range 300-600 gpm
Max Overpull, Re-Run 325,000 Ibf Speed Range 45-90 rpm
Max Overpull, POOH 630,000 Ibf
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.
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RITAL

eyt Rival PDM Handbook

RVEN-70 : 7/8 Lobe 5.0 Stage Predicted Build Rates (Fixed) — Degrees/100ft

I ’ ‘ P— Bend Slick Stabilized

: N 6“13 TAT] ] Setting Hole Size Hole Size

| I I HLJ TR Deg | 812 83/4 97/8 | 812 834 978

0.78 2.6 1.7 22 5.6 5.8 6.6
1.15 5.3 44 0.5 8.1 8.3 9.1
1.50 7.9 7.0 3.1 10.5 106 114

Dimensions

Bit to Stabilizer Center A 27 in 1.75 0.7 8.8 49 12 1 12 13.1
Bil to Bend, Fixed B 48 in 1.83 16 3 9.4 5.5 12.7 12.3 13.7
Bit to Top Sub C 367 in : ’ : ’ ’ ’ ’
. . 2.00 115 10.6 6.7 13.8 14.0 14.8
Body OD, Slick D 7.0 in
L . 212 12.4 11.5 7.6 14.6 14.8 15.6
Body OD, Stabilizer D 7.5 in 2 25+ 133 125 8.5 155 157 165
Pad Radius, Fixed E 3.75 in : . . . . . .

2.38* 14.3 134 05 16.4 166 174

4-1/2 REG Box

Bottom Connection 6-5/8 REG Box 2.50* 15.2 14.3 104 17.2 17.4 18.2
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 IF Box
4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R Max Diff Pressure 1,180 psi
10,650 |pf-
Recommended Operating Limits Max Torque Ibf-t
TESTE D060 10 Stall Torque 16,770 |bf-ft
Max o) Il, Back 71,000 Ibf Rotation 0279 revigal
ax Overpull, Backream , Flow Range 300-650 gpm
Max Overpull, Re-Run 325,000 Ibf
Speed Range 80-180 rpm
Max Overpull, POOH 630,000 Ibf
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

eyt Rival PDM Handbook

RVEN-70 : 7/8 Lobe 5.7 Stage Predicted Build Rates (Fixed) — Degrees/100ft

I ’ ‘ P— Bend Slick Stabilized

: N 6“13 TAT] ] Setting Hole Size Hole Size

| I I HLJ TR Deg | 812 834 97/8 | 812 834 978

0.78 2.1 1.4 1.9 4.6 4.7 5.2
1.15 4.4 3.6 0.4 6.7 6.8 7.4
1.50 6.5 5.8 2.5 8.7 8.8 9.4

Dimensions

Bit to Stabilizer Center A 27 in 1.75 8 73 40 101 102 10.8
Bit to Bend, Fixed B 48 in ik 8'2 i 18'6 e 1?'2
Bit to Top Sub C 382 in : ’ ’ : : : :
. . 2.00 9.5 8.8 55 11.5 11.7 12.2
Body OD, Slick D 7.0 in
L . 212 10.3 9.5 6.3 12.2 12.4 12.9
Body OD, Stabilizer D 7.5 in 2 25+ 111 103 7 1 130 131 136
Pad Radius, Fixed E 3.75 in : . - . . . :

2.38* 11.8 111 7.8 13.7 138 144

4-1/2 REG Box

Bottom Connection 6-5/8 REG Box 2.50* 12.6 11.8 8.6 14.4 14.5 15.1
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 IF Box
4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R Max Diff Pressure 1,340 psi
14,200 -
Recommended Operating Limits Max Torque Ibf-t
TESTE D060 10 Stall Torque 22,370 |pf-ft
MaXO I Back 71’000 Iof Rotation 0.230 rev/gal
ax Overpull, backream , - Range 300-600 gpm
Max Overpull, Re-Run 325,000 Ibf
Speed Range 70-140 rpm
Max Overpull, POOH 630,000 Ibf
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

RVEN-70 : 7/8 Lobe 7.3 Stage

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

, ¢ — ] Bend Slick Stabilized
| ] —A— . .
| - El—?_‘ 1_|_ I Setting Hole Size Hole Size
(N HLJ i BETE M Deg | 812 83/4 97/8 | 812 83/4 978
° 0.78 2.0 1.3 1.8 4.4 45 50
Dimensions :;(5) 4.2 3.5 0.3 6.4 6.5 71
Bit to Stabilizer Center A 27 in e NN T U
Bit to Bend, Fixed B 48 in — ;; ;g 2'2 190'72 190'93 18';‘
Bit to Top Sub C 397 in 2'00 9'2 8.5 5'3 11'1 11'2 11'7
Body OD, Slick D 7.0 in 2'12 9'9 9'2 6'0 11'8 11'9 12'4
Body OD, Stabilizer D 7.5 in v : : : : : :
Pad Radius. Fixed E 375 in 2.25 10.6 9.9 6.8 12.5 12.6 13.1
. : 2.38* 114 10.7 7.5 13.2 13.3 13.8
4-1/2 REG Box 2.50*
Bottom Connection 6-5/8 REG Box . 121 1.4 8.3 13.9 14.0 14.5
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-112 IF Box
4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R Max Diff Pressure 1,800 psi
R o o Limi Max Torque 17,500  |bf-ft
ecommended Operating Limits Stall Torque 26,250 |b-ft
Max WOB 49,000 Ibf Rotation 0.266 rev/gal
Max Overpull, Backream 71,000 Ibf Flow Range 300-750 gpm
Max Overpull, Re-Run 325,000 |Ibf Speed Range 80-200 rpm
Max Overpull, POOH 630,000 Ibf
Theoretical Performance Curve
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—
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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

eyt Rival PDM Handbook

RVEN-70 : 7/8 Lobe 8.5 Stage Predicted Build Rates (Fixed) — Degrees/100ft

I ’ ‘ P— Bend Slick Stabilized

: N 6“13 TAT] ] Setting Hole Size Hole Size

| I I HLJ TR Deg | 812 834 97/8 | 812 834 978

0.78 1.9 1.2 1.7 4.1 4.2 4.7
1.15 3.9 3.3 0.3 6.0 6.1 6.6

Dimensions
1.50 59 5.2 2.2 7.9 8.0 8.4

Bit to Stabilizer Center A 27 in 1.75 7 6 9.0 9 0.7
Bit to Bend, Fixed B 48 in 1-83 7'7 (73'0 i? 9.6 9':73 10‘ >
Bit to Top Sub C 422 in : ’ : : : - :
. . 2.00 8.6 8.0 5.0 10.5 10.6 11.0
Body OD, Slick D 7.0 in
L . 212 9.3 8.6 5.7 11.1 11.2 11.7
Body OD, Stabilizer D 7.5 in 2 25+ 10.0 9.3 6.4 18 119 123
Pad Radius, Fixed E 3.75 in : . - . . . .

*
7-1/2 REG Box 2.38 10.7 10.1 7.1 12.5 126 13.0

Bottom Connection 6-5/8 REG Box 2.50* 1.4 10.7 7.8 13.1 13.2 13.6
4-1/2 IF Pin *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 IF Box
4-1/2 XH Box Performance Details HP
Top Sub Float Bore 4R Max Diff Pressure 2,000 psi
19,540 -
Recommended Operating Limits Max Torque Ibf-t
TESTE D060 10 Stall Torque 30,770 |bf-ft
Maxo Il, Back 71,000 Ibf Rotation 0260 revigal
ax Overpull, backream , - Range 400-750 gpm
Max Overpull, Re-Run 325,000 Ibf
Speed Range 100-200 rpm
Max Overpull, POOH 630,000 Ibf
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

RVEN-86 : 4/5 Lobe 6.0 Stage

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

¢ P — Bend Slick Stabilized
B B e Setting Hole Size Hole Size
LTI T8 T 1 U oot [ L R 11 R Deg | 97/8 105/8 121/4 | 97/8 1058 12 1/4
£ 7 0.78 2.1 0.8 19 | 36 3.9 45
Dimensions ::;g 41 2.8 0.1 53 5.6 6.2
Bit to Stabilizer Center A NA in e RO el
St to Bend, Fived 5 7m 175 |73 60 33 | a1 8e o
Bit to Top Sub C 432 in 2'00 8-6 7'4 4.6 9'2 9'5 16 1
Body OD, Slick D 8.62 in 2'12 9'3 8'0 5'3 9'8 10‘ 9 10'6
Pad Radius, Fixed E 4.25 | _— y : : ' : :
Gl e, L n 225 | 100 87 60 | 104 106 11.2
4-1/2 REG Box 0 38*
Bottom Connection 6-5/8 REG Box . 10.7 9.4 6.7 11.0 1.2 11.8
4-1/2 IF Pin 2.50* 11.3 10.1 7.3 11.5 11.8 12.4
- 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 XH Box
Top Sub Float Bore 4R Performance Details HP
R o o Limi Max Diff Pressure 1,350 psi
ecommended Operating Limits Max Torque 15,300 |bf-ft
Mt UioE Loe L a Stall Torque 22,950 |bf-ft
Max Overpull, Backream 228,000 Ibf Rotation 0.246 rev/gal
Max Overpull, Re-Run 286,000 Ibf Flow Range 400-900 gpm
Max Overpull, POOH 847,000 Ibf Speed Range 98-221 rpm
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.

071121

© 2021, Rival Downhole Tools



RITAL

RVEN-86 : 7/8 Lobe 2.5 Stage

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

, ¢ Bend Slick Stabilized
| A : .
; - El—?_‘ T Setting Hole Size Hole Size
LIt s | H[L\J el T Deg |97/8 105/8 121/4|97/8 105/8 121/4
7 0.78 2.1 0.8 20 | 37 39 46
Dimensions ::;z 41 2.8 0.1 54 5.7 6.3
Bit to Stabilizer Center A NA in e 60 47 20 170 73 79
St to Bend, Fived 5 76 175 |74 1 33 |82 85 o1
Bit to Top Sub C 426 in 2'00 8.8 7'5 4'7 9'3 9.6 16 5
Body OD, Slick D 8.62 in 2'12 9'4 8'1 5'3 9'9 10‘ ) 10'8
Pad Radius, Fixed E 4.25 | e ' ' : ' : :
NG S n 225 | 101 88 60 | 105 108 114
4-1/2 REG Box "
Bottom Connection 6-5/8 REG Box 2.38 10.8 9.5 6.8 1.1 1.4 12.0
4-1/2 IF Pin 2.50* 11.5 10.2 7.4 11.7 11.9 12.6
- 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 XH Box
Top Sub Float Bore 4R Performance Details HP
R o o Limi Max Diff Pressure 630 psi
ecommended Operating Limits Max Torque 19.360 |bf-ft
Max WOB 158,000 Ibf Stall Torque 29,040 Ibf-ft
Max Overpull, Backream 228,000 Ibf Rotation 0.080 rev/gal
Max Overpull, Re-Run 286,000 Ibf Flow Range 400-900 gpm
Max Overpull, POOH 847,000 Ibf Speed Range 32-72 rpm
Theoretical Performance Curve
90
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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

RVEN-86 : 7/8 Lobe 3.4 Stage

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

¢ P — Bend Slick Stabilized
t — ' e lu—_— “jl_— 1 Setting Hole Size Hole Size
- - T 1) | (l
LTI T8 T 1 U oot [ L R 11 R Deg | 97/8 1058 121/4 | 97/8 1058 121/4
£ 7 0.78 19 07 18 | 33 35 4.0
Dimensions ::;z 3.7 2.6 0.0 4.9 5.1 5.6
Bit to Stabilizer Center A NA in e T O R
Bt to Bend, Fixed 5 7m 175 | 67 85 30 |78 77 82
Bit to Top Sub C 472 in 2'00 7'9 6.7 4'2 8.5 8.8 9'3
Body OD, Slick D 8.62 in 2'12 8'5 7'3 4'8 9'0 9'3 9'8
Pad Radius, Fixed E 425 in — : : : : : :
LR : 2.25 91 80 55 | 96 98 103
4-1/2 REG Box 0 38*
Bottom Connection 6-5/8 REG Box . 9.8 8.6 6.1 10.2 10.4 10.9
4-1/2 IF Pin 2.50* 10.4 9.2 6.7 10.7 10.9 11.4
- 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 XH Box
Top Sub Float Bore 4R Performance Details HP
R o o Limi Max Diff Pressure 770 psi
ecommended Operating Limits Max Torque 21.450 |bf-ft
Max WOB 158,000 Ibf Stall Torque 32,180 Ipf-ft
Max Overpull, Backream 228,000 Ibf Rotation 0.089 rev/gal
Max Overpull, Re-Run 286,000 Ibf Flow Range 400-900 gpm
Max Overpull, POOH 847,000 Ibf Speed Range 36-80 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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RITAL

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

RVEN-86 : 7/8 Lobe 5.9 Stage

¢ P — Bend Slick Stabilized
t | _ ' e lu—_— “jl_— 1 Setting Hole Size Hole Size
T T o
LTI T8 T 1 U oot [ L R 11 R Deg | 97/8 1058 121/4 | 97/8 1058 121/4
£ 7 0.78 19 07 18 | 33 35 4.0
Dimensions 1;2 3.7 2.6 0.0 4.9 5.1 5.6
Bit to Stabilizer Center A NA in = 54 43 18 | 64 66 71
Bit to Bend, Fixed B 76 in 1.83 s: gg gg ;: ;(7) :g
Bit to Top Sub c 472 in 200 | 79 67 42 | 85 88 93
Body OD, Slick D 8.62 in 2'12 8‘5 7'3 4'8 9'0 9'3 9'8
Pad Radius, Fixed E 4.25 in P ' ' ' ' ' '
L : 2.25 91 80 55 | 96 98 103
4-1/2 REG Box 5 38*
Bottom Connection 6-5/8 REG Box . 9.8 8.6 6.1 10.2 10.4 10.9
4-1/2 IF Pin 2.50* 10.4 9.2 6.7 10.7 10.9 114
: 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 XH Box
Top Sub Float Bore 4R Performance Details HP
R o o Limi Max Diff Pressure 1,480 psi
ecommended Operating Limits Max Torque 24 470 |of-ft
Max WOB 158,000 Ibf Stall Torque 36,700 |bf-ft
Max Overpull, Backream 228,000 Ibf Rotation 0.130 rev/gal
Max Overpull, Re-Run 286,000 Ibf Flow Range 400-900 gpm
Max Overpull, POOH 847,000 Ibf Speed Range 60-135 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

RVEN-86 : 9/10 Lobe 3.0 Stage

Rival PDM Handbook

Predicted Build Rates (Fixed) — Degrees/100ft

¢ P — Bend Slick Stabilized
t | _ ' e lu—_— “jl_— 1 Setting Hole Size Hole Size
- - T 1) | (l
LTI T8 T 1 U oot [ L R 11 R Deg | 97/8 1058 121/4 | 97/8 1058 121/4
£ 7 0.78 22 09 20 | 38 42 4.8
Dimensions :;z 4.3 3.0 0.1 5.6 5.9 6.6
Bit to Stabilizer Center A NA in e SN s R R
Bt o Bond, Fixed 5 70 175 |78 64 35 |85 88 s
Bit to Top Sub c 406 in 200 | 92 78 49 | 97 100 107
Body OD, Slick D 8.62 in 2'12 9'9 8'5 5'6 16 n 10'6 11'3
Pad Radius, Fixed E 4.25 | - . : : : : :
Gl e, L n 225 | 106 93 63 | 109 112 119
4-1/2 REG Box 5 3g*
Bottom Connection 6-5/8 REG Box : 1.4 10.0 7.1 11.6 1.9 12.6
4-1/2 IF Pin 2.50* 12.0 10.7 7.8 12.1 12.5 13.1
- 4-1/2 IF Box *Bend Setting not recommended for Rotary Drilling
Top Connection 4-1/2 XH Box
Top Sub Float Bore 4R Performance Details HP
R o o Limi Max Diff Pressure 680 psi
ecommended Operating Limits Max Torque 16,580 |bf-ft
Max WOB 158,000 Ibf Stall Torque 24,860 Ipf-ft
Max Overpull, Backream 228,000 Ibf Rotation 0.112 rev/gal
Max Overpull, Re-Run 286,000 Ibf Flow Range 400-900 gpm
Max Overpull, POOH 847,000 Ibf Speed Range 45-101 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

RVEN-96 : 5/6 Lobe 4.0 Stage
¢ P — Bend Slick Stabilized
i = e Setting Hole Size Hole Size
(I ‘.‘Lﬂ.@t.l T e Deg | 121/4 143/4 1712 | 121/4 1434 17172
£ ° 0.39 0.2 43 8.7 3.1 4.4 5.9
Dimensions 0.78 2.2 1.9 6.3 5.2 6.5 8.0
Bit to Stabilizer Center A 50 in :1153 i 2'4 2'1 i 18'54 191‘9
Bit to Bend, ABH B 895 in e 2': 4': 0'2 190'08 12'1 13'2
Bit to Bend, Fixed B 79.7 in : : : : : : :
Bit to Top Sub c 377 in 2.12 10.3 6.3 1.8 123 137  15.1
Body ODp ik = 5 2.38* 119 78 3.4 137 150 165
: ' 2.60* 13.2 9.2 47 149 162 177
Body OD, Stabilizer D 10.75 in 60*
Pad Radius. ABH £ 52 in 2.77 143 102 58 158 171 186
Pad Radius’ Fired £ 5'1 o 2.90* 150 110 65 165 178 193
’ T RE‘G = 2.97* 155 114 7.0 169 182 196
Bottom Connection 7.5/8 REG Box 3.000 | 157 116 72 | 170 183 198

Top Connection 6-5/8 REG Box

*Bend Setting not recommended for Rotary Drilling

Top Sub Float Bore 6R
p>u Predicted Build Rates (Fixed) — Degrees/100ft
Recommended Operating Limits Bend Slick Stabilized
Max WOB 90,000 Ibf Setting Hole Size Hole Size
Max OverpulL Backream 130,000 Ibf Deg 121/4 14 3/4 171/2 | 121/4 14 3/4 17 1/2
Max Overpull, Re-Run 553,000 Ibf 0.78 1.3 3.2 8.1 5.3 6.7 8.1
Max Overpull, POOH 1,210,000 Ibf 1.15 3.5 0.9 5.8 7.4 8.7 10.2
1.50 5.6 1.2 3.7 9.3 10.6 12.1
Performance Details HP 1.75 7.2 2.7 2.2 10.7 12.0 13.5
Max Diff Pressure 1,000 psi 1.83 77 3.2 1.7 11.1 12.4 13.9
Max Torque 21,370 Ibf-ft 2.00 8.7 4.2 0.7 12.1 134 14.8
Stall Torque 32,060 Ibf-ft 212 9.4 5.0 0.1 12.7 14.0 15.5
Rotation 0.108 rev/gal 2.25* 10.2 5.8 0.9 13.4 14.8 16.2
Flow Range 600-1200 gpm 2.38* 11.0 6.5 1.6 14.1 15.5 16.9
Speed Range 65-130 rpm 2.50* 11.7 7.3 2.4 14.8 16.1 17.6
*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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RITAL

Rival PDM Handbook

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

RVEN-96 : 5/6 Lobe 5.0 Stage
¢ P— Bend Slick Stabilized
S . ——-—ﬁ‘n%_'; . Setting Hole Size Hole Size
N § Oy 1/ 1 i e Deg | 121/4 143/4 1712 | 121/4 1434 17172
‘e ° 0.39 0.2 43 8.7 3.1 44 5.9
Dimensions 0.78 2.2 1.9 6.3 5.2 6.5 8.0
Bit to Stabilizer Center A 50 in 115 44 04 41 72 85 99
Bit to Bend, ABH 5 89.5 in 1.50 65 25 2.0 90 104 118
Tt Eal, Shes 5 = 1.83 85 45 00 | 108 121 136
Bit to Top Sub c 379 in 2.12 103 6.3 18 | 123 137  15.
Body OD, Slick 5 5 (1 238 | 119 78 34 | 137 150 165
Body OD, Stabilizer D 1075 in 260 | 132 92 47 | 149 162 177
Pad Radius, ABH E o T 277 | 143 102 58 | 158 171 186
Pad Radius. Fixed E 51 in 290 | 150 110 65 | 165 178 193
— 5 EEE B 297 | 155 114 70 | 169 182 196
Bottom Connection 7.5/8 REG Box 3.00 | 157 116 72 | 170 183 198

Top Connection

6-5/8 REG Box

*Bend Setting not recommended for Rotary Drilling

Top Sub Float Bore 6R
p>u Predicted Build Rates (Fixed) — Degrees/100ft
Recommended Operating Limits Bend Slick Stabilized
Max WOB 90,000 Ibf Setting Hole Size Hole Size
Max Overpull, Backream 130,000 Ibf Deg 121/4 143/4 171/2 | 121/4 143/4 171)/2
Max Overpull, Re-Run 553,000 Ibf 0.78 1.3 3.2 8.1 5.3 6.7 8.1
Max Overpull, POOH 1,210,000 Ibf 1.15 3.5 0.9 5.8 7.4 8.7 10.2
1.50 5.6 1.2 3.7 9.3 10.6 12.1
Performance Details HP 1.75 7.2 2.7 2.2 10.7 12.0 13.5
Max Diff Pressure 1,180 psi 1.83 77 3.2 1.7 11.1 12.4 13.9
Max Torque 24,290 Ibf-ft 2.00 8.7 4.2 0.7 12.1 134 14.8
Stall Torque 38,260 Ibf-ft 212 9.4 5.0 0.1 12.7 14.0 15.5
Rotation 0.130 rev/gal 2.25* 10.2 5.8 0.9 13.4 14.8 16.2
Flow Range 700-1300 gpm 2.38* 11.0 6.5 1.6 14.1 15.5 16.9
Speed Range 90-170 rpm 2.50* 11.7 7.3 2.4 14.8 16.1 17.6
*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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RITAL

RVEN-96 : 7/8 Lobe 3.9 Stage

Rival PDM Handbook

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

. ¢ P — Bend Slick Stabilized
5 _ . ;__ﬁ__“;_“%: Setting Hole Size Hole Size
T ‘_‘[L1J]l_t,1_l 1o = Deg | 121/4 143/4 17172 | 1214 1434 17172
£ ° 0.39 0.3 3.7 7.5 25 3.4 4.4
Dimensions 0.78 1.8 1.7 55 4.3 5.2 6.2
Bit to Stabilizer Center A 50 in Ll il = 2o o) ca) il
Bit to Bend, ABH B 89.5 in :'50 ?2 2'(7) 1.7 7'2 18'61 191'61
Bit to Bend, Fixed B 79.7 in 2?2 8.7 2'2 (1)2 190'5 1(1)'4 12'5
Bit to Top Sub c 446 in 238 | 100 66 28 | 117 126 137
Body OD, Slick D 9.62 in ’ ’ ’ ’ ’ ’ '
. . 2.60* 11.2 7.7 3.9 12.7 13.7 14.7
Body OD, Stabilizer D 10.75 in
Pad Radius. ABH £ 52 in 2.77* 12.0 8.6 4.8 13.5 14.4 15.5
Pad Radius, Fixed E 5'1 in 2.90* 12.7 9.3 55 141 15.1 16.1
’ - 2.97* 13.1 9.6 5.8 14.4 15.4 16.4
Bottom Connection BB INEC [Ems * 13.2 14 1 1
7.5/8 REG Box 3.00 3. 9.8 6.0 6 55 6.5
Top Connection 6-5/8 REG Box *Bend Setting not recommended for Rotary Drilling
Top Sub Float B 6R
Ob SUb Floa’ bore Predicted Build Rates (Fixed) — Degrees/100ft
Recommended Operating Limits Bend Slick Stabilized
Max WOB 90,000 Ibf Setting Hole Size Hole Size
Max Overpull, Backream 130,000 Ibf Deg 121/4 143/4 171/2 | 121/4 14 3/4 17 1/2
Max Overpull, Re-Run 553,000 Ibf 0.78 1.0 2.8 6.9 4.4 53 6.3
Max Overpull, POOH 1,210,000 Ibf 1.15 2.9 0.8 5.0 6.1 71 8.1
1.50 47 1.0 3.2 7.8 8.7 9.8
Performance Details HP 1.75 6.0 23 1.9 9.0 99 11.0
Max Diff Pressure 920 psi 1.83 6.4 2.7 15 94 10.3 11.3
Max Torque 35,250 Ibf-ft 2.00 7.3 35 0.6 102 111 122
Stall Torque 55,520 Ibf-ft 2.12 7.9 4.2 0.0 10.8 11.7 12.7
Rotation 0.070 rev/gal 2.25* 8.6 4.8 0.7 11.4 12.3 13.3
Flow Range 700-1200 gpm 2.38* 9.3 55 1.3 120 129 140
Speed Range 50-80 rpm 2.50* 9.9 6.1 2.0 126 135 145
*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.
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RITAL

RVEN-50 : 7/8 Lobe 2.6 Stage
N . c

Rival PDM Handbook

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

: J— Bend Slick Stabilized
R E:: TATJ + Setting Hole Size Hole Size
| I HLJ TR Deg 6 614 634 | 6 614 63/4
0.39 1.4 - - 1.6 1.7 2.0
Dimensions 0.78 41 33 16 | 41 41 44
Bit to Stabilizer Center A 14 in :;(5) g: 2-2 g-z g-: :-2 :-‘;
Bit to Bend, ABH B 52 in . ’ : : : : ’
BittolBena Eixad B 53 in 1.83 11.4 10.6 8.9 1.4 10.6 10.7
Bit to Top Sub C 338 in 212 13.4 12.6 10.9 13.4 12.6 12.5
. . 2.38* 15.2 14.4 12.7 15.2 14.4 14.1
Body OD, Slick D 5.0 in
- . 2.60* 16.7 15.9 14.3 16.7 15.9 154
Body OD, Stabilizer D 5.7 in 277+ 17.9 171 15.4 17.9 171 16.4
Pad Radius, Fixed & ABH E 2.75 in ’ . ’ ’ ' ’ ’ ’
3-1/2 REG Box 2.90* 18.8 18.0 16.3 18.8 18.0 17.2
_ 3-1/2 IF Pin 2.97 193 185 168 | 193 185 17.6
Bottom Connection XT39 3.000 | 195 187 17.0 | 195 187 17.8
NC35 *Bend Setting not recommended for Rotary Drilling
. 3-1/2 IF Box
Top Connection 4 FH Box
Predicted Build Rates (Fixed) — Degrees/100ft
Top Sub Float Bore 3-1/2 IF - -
Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB 29,000 Ibf Deg 6 61/4 63/4 6 614 63/4
Max Overpull, Backream 43,000 Ibf 0.78 4.1 33 1.7 4.1 4.1 4.4
Max Overpull, Re-Run 137,000 Ibf 1.15 6.7 5.9 4.3 6.7 6.3 6.6
Max Overpull, POOH 331,000 Ibf 1.50 91 83 67 | 91 84 87
1.75 10.9 10.1 8.4 10.9 10.1 10.2
Performance Details HP 1.83 114 106 9.0 114 106 10.7
Max Diff Pressure 620 psi 2.00 12.6 11.8 10.2 12.6 11.8 11.7
Max Torque 5,770 |bf-ft 2.12 13.4 12.6 11.0 13.4 12.6 12.5
Stall Torque 9,090 |bf-ft 2.25* 14.3 13.5 11.9 14.3 13.5 13.2
Rotation 0.260 rev/gal 2.38* 15.2 14.4 12.8 15.2 14.4 14.0
Flow Range 150-300 gpm 2.50* 16.1 1563 136 | 161 153 14.8
Speed Range 40-80 rpm *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.
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RITAL

RVEN-50 : 7/8 Lobe 4.5 Stage
N . c

Rival PDM Handbook

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

: J— Bend Slick Stabilized
R E:: TATJ + Setting Hole Size Hole Size
| I HLJ e Deg 6 614 634 | 6 614 634
0.39 14 - - 1.6 1.7 2.0
Dimensions 0.78 41 33 16 | 41 41 44
Bit to Stabilizer Center A 11 in :;(5) g: 2-2 g-z g-: :-2 :-‘;
Bit to Bend, ABH B 52 in . ’ : : : : ’
BittolBena Eixad B 53 in 1.83 114 10.6 8.9 11.4 10.6 10.7
Bit to Top Sub C 338 in 212 134 12.6 10.9 134 12.6 12.5
. . 2.38* 15.2 14.4 12.7 15.2 14.4 14.1
Body OD, Slick D 5.0 in
. . 2.60* 16.7 15.9 14.3 16.7 15.9 154
Body OD, Stabilizer D 5.7 in 277+ 17.9 171 15.4 17.9 171 16.4
Pad Radius, Fixed & ABH E 2.75 in ’ . ’ ’ ’ ’ ’ ’
3-1/2 REG Box 2.90* 18.8 18.0 16.3 18.8 18.0 17.2
_ 3-1/2 IF Pin 2.97 193 185 168 | 193 185 176
Bottom Connection XT39 3.00* | 195 187 170 | 195 187 17.8
NC35 *Bend Setting not recommended for Rotary Drilling
. 3-1/2 IF Box
Top Connection 4 FH Box
Predicted Build Rates (Fixed) — Degrees/100ft
Top Sub Float Bore 3-1/2|F - —
Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB 29,000 Ibf Deg 6 61/4 63/4 6 614 63/4
Max Overpull, Backream 43,000 Ibf 0.78 4.1 33 1.7 4.1 4.1 4.4
Max Overpull, Re-Run 137,000 Ibf 1.15 6.7 5.9 4.3 6.7 6.3 6.6
Max Overpull, POOH 331,000 Ibf 1.50 91 83 67 | 91 84 87
1.75 10.9 10.1 84 10.9 10.1 10.2
Performance Details HP 1.83 114 106 9.0 1.4 106 107
Max Diff Pressure 1,060 psi 2.00 126 118 102 | 126 118 117
Max Torque 5,490 |bf-ft 2.12 13.4 12.6 11.0 13.4 12.6 12.5
Stall Torque 8,640 |bf-ft 2.25* 14.3 13.5 11.9 14.3 13.5 13.2
Rotation 0.460 rev/gal 2.38* 15.2 14.4 12.8 15.2 14.4 14.0
Flow Range 150-300 gpm 2.50* 16.1 1563 136 | 161 153 14.8
Speed Range 70-140 rpm *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.

050821

© 2021, Rival Downhole Tools



RITAL

RVEN-50 : 7/8 Lobe 5.7 Stage
N . c

Rival PDM Handbook

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

: J— Bend Slick Stabilized
o Et: TATJ ] Setting Hole Size Hole Size
| T3] HLJ e Deg 6 614 634 | 6 614 63/4
0.39 1.3 - - 1.5 1.6 1.9
Dimensions 078 | 39 31 15 | 39 38 4.1
Bit to Stabilizer Center A 14 in :;(5) :'g ?2 :'2 g': :'8 :'g
Bit to Bend, ABH B 52 in : : : . : : :
Bit to Bend. Fixed B 53 in 1.83 10.7 10.0 8.4 10.7 10.0 10.2
Bt 0 Top Sub c e | R R I e
Body OD, Slick D 5.0 in ’ ' ’ ’ ’ ’ '
- . 2.60* 15.8 15.0 13.4 15.8 15.0 14.6
Body OD, Stabilizer D 57 in 277 | 169 161 145 | 169 161 156
Pad Radius, Fixed & ABH E 2.75 in B ’ ’ ’ ’ ’ ’
3-172 REG Box 2.90 17.7 17.0 15.4 17.7 17.0 16.3
_ 3.1/2 IE Bin 297* | 182 174 159 | 182 174 167
Bottom Connection XT39 300 | 184 176 161 | 184 176 16.9
NC35 *Bend Setting not recommended for Rotary Drilling
. 3-1/2 IF Box
Top Connection 4 FH Box
Predicted Build Rates (Fixed) — Degrees/100ft
Top Sub Float Bore 3-1/2IF - —
Bend Slick Stabilized
Recommended Operating Limits Setting Hole Size Hole Size
Max WOB 29,000 Ibf Deg 6 61/4 63/4 6 614 63/4
Max Overpull, Backream 43,000 Ibf 0.78 3.9 3.1 1.6 3.9 3.8 4.1
Max Overpull, Re-Run 137,000 Ibf 1.15 6.3 5.5 4.0 6.3 60 6.2
Max Overpull, POOH 331,000 Ibf 1.50 86 78 63 | 86 80 82
1.75 10.2 9.5 7.9 10.2 9.5 9.7
Performance Details HP 1.83 10.8 10.0 8.4 10.8 10.0 10.1
Max Diff Pressure 1,340 psi 2.00 11.9 1.1 9.6 11.9 11.1 11.1
Max Torque 6,350 Ibf-ft 212 12.7 11.9 10.3 12.7 119 118
Stall Torque 10,000 Ibf-ft 2.25* 13.5 12.7 11.2 13.5 12.7 12.6
Speed Range 80-150 rpm *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.
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