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VARIABLE INPUT VALUES

Gear Reduction Ratio GR 4.611:=

Stroke Length Ls 6.0in:=

Plunger Diameter Dp 3.0in:=

Number of Plungers Pno 3:=

Mechanical HP (max input) HPin 600hp:= HPin 447 kW=

Maximum Pinion Speed rpm 2π
rad
min

:= Pinionmax 2100rpm:=

Max Rod Load Frod 100000lbf:=

Mechanical Efficiency ME 90%:=

CALCULATED OUTPUT VALUES

Hydraulic Horsepower (max output) HPout ME HPin⋅:=

HPout 540 hp= HPout 403 kW=

Rod Pressure Area Arod
πDp

2

4
:=

Max Pressure P
Frod
Arod

:=

Pmax P 15000psi P≥ 0≥if

15000psi otherwise

:=

Pmax 14147 psi=

Maximum Crankshaft Speed Crankmax
Pinionmax
GR

:=

Crankmax 455 rpm=

Gallons per Revolution of Crank rev 2πrad:= Volume Arod Ls⋅ Pno⋅
1
rev
⋅:=

Volume 0.551
gal
rev

=



MSI BREAK-IN PROCEDURE

Stage I

Length of Test Time33 60min:=

Rod Load F33 Frod 33⋅ %:=

F33 33000 lbf=

Crankshaft Speed Crank33 143rpm:=

Flowrate at Speed Q33 Volume Crank33⋅:=

Q33 79gpm=

Pressure at 33% Load P33
F33
Arod

:=

P33 4669 psi=

Power (Hydraulic) HP33 P33 Q33⋅:=

HP33 214 hhp=

Cycles at Speed Cyc33 Crank33 Time33⋅:=

Cyc33 8580 rev=

Stage II

Length of Test Time67 60min:=

Rod Load F67 Frod 67⋅ %:=

F67 67000 lbf=

Crankshaft Speed Crank67 75rpm:=

Flowrate at Speed Q67 Volume Crank67⋅:=

Q67 41gpm=

Pressure at 67% Load P67
F67
Arod

:=

P67 9479 psi=

Power (Hydraulic) HP67 P67 Q67⋅:=

HP67 228 hhp=

Cycles at Speed Cyc67 Crank67 Time67⋅:=

Cyc67 4500 rev=



Stage III

Length of Test Time100 60min:=

Rod Load F100 Frod 100⋅ %:=

F100 100000 lbf=

Crankshaft Speed Crank100 57rpm:=

Flowrate at Speed Q100 Volume Crank100⋅:=

Q100 31 gpm=

Pressure at 100% Load P100
F100
Arod

:=

P100 14147 psi=

Power (Hydraulic) HP100 P100 Q100⋅:=

HP100 259 hhp=

Cycles at Speed Cyc100 Crank100 Time100⋅:=

Cyc100 3420 rev=

Stage IV

Length of Test Time20 30min:=

Rod Load F20 Frod 20⋅ %:=

F20 20000 lbf=

Crankshaft Speed Crank20 143rpm:=

Flowrate at Speed Q20 Volume Crank20⋅:=

Q20 79gpm=

Pressure at 20% Load P20
F20
Arod

:=

P20 2829 psi=

Power (Hydraulic) HP20 P20 Q20⋅:=

HP20 130 hhp=

Cycles at Speed Cyc20 Crank20 Time20⋅:=

Cyc20 4290 rev=



ENDURANCE TEST

Total Cycle Count Cycles 1000000rev:=

Stage 1, 50% of Cycles

Cycles at Full Rod Load Cyc1 Cycles 50⋅ %:=

Cyc1 500000 rev=

Crankshaft Speed Crank1 120rpm:=

Hours at Speed Time1 Cyc1 Crank1
1−

⋅:=

Time1 69.4 hr= Time1 4167min=

Flowrate at Speed Q1 Volume Crank1⋅:=

Q1 66gpm=

Pressure at Full Rod Load P1 Pmax:=

Power at Test (Hydraulic) HP1 Q1 P1⋅:=

HP1 545 hhp= HP1 407 kW=

Rod Load at Test F1 P1 Arod⋅:=

F1 100000 lbf=

Stage 2, 50% of Cycles

Cycles at Full Rod Load Cyc2 Cycles 50⋅ %:=

Cyc2 500000 rev=

Crankshaft Speed Crank2 140rpm:=

Hours at Speed Time2 Cyc2 Crank2
1−

⋅:=

Time2 59.5 hr= Time2 3571min=

Flowrate at Speed Q2 Volume Crank2⋅:=

Q2 77gpm=

Pressure at Full Rod Load P2 Pmax:=

Power at Test (Hydraulic) HP2 Q2 P2⋅:=

HP2 636 hhp= HP2 475 kW=

Rod Load at Test F2 P2 Arod⋅:=

F2 100000 lbf=



Completion of Test

Total Cycles at Full Rod Load CycSLB Cyc1 Cyc2+:=

CycSLB 1000000 rev=



NORSOK D-001 II INTERMITTENT REQUIREMENTS

Stage A, 120 min Cycle Time

Pressure at Test PA 345bar:= PA 5004 psi=

Flowrate at Test QA 45
m3

hr
:= QA 198 gpm=

Crank Speed CrankA QA Volume
1−

⋅:=

CrankA 360 rpm=

Operating Time TA 120min:=

Cycles at Test CycA Volume 1− QA⋅ TA⋅:=

CycA 43165 rev=

Rod Load at Test FA PA Arod⋅:=

FA 35370 lbf=

Power at Test (Hydraulic) HPA QA PA⋅:=

HPA 578 hhp= HPA 431 kW=

Stage B, 120 min Cycle Time

Pressure at Test PB 690bar:= PB 10008 psi=

Flowrate at Test QB 24
m3

hr
:= QB 106 gpm=

Crank Speed
CrankB QB Volume

1−
⋅:=

CrankB 192 rpm=

Operating Time TB 120min:=

Cycles at Test CycB Volume 1− QB⋅ TB⋅:=

CycB 23022 rev=

Rod Load at Test FB PB Arod⋅:=

FB 70740 lbf=

Power at Test (Hydraulic) HPB QB PB⋅:=

HPB 617 hhp= HPB 460 kW=



Stage C, 120 min Cycle Time

Pressure at Test PC 1035bar:= PC 15011 psi=

Flowrate at Test QC 14
m3

hr
:= QC 62gpm=

Crank Speed CrankC QC Volume
1−

⋅:=

CrankC 112 rpm=

Operating Time TC 120min:=

Cycles at Test CycC Volume 1− QC⋅ TC⋅:=

CycC 13429 rev=

Rod Load at Test FC PC Arod⋅:=

FC 106109 lbf=

Power at Test (Hydraulic) HPC QC PC⋅:=

HPC 540 hhp= HPC 403 kW=

Completion of Test

Total Cycles CycNORSOK CycA CycB+ CycC+:=

CycNORSOK 79616 rev=

Scheduled Hours of Testing

Time Time33 Time67+ Time100+ Time20+ Time1+ Time2+ TA+ TB+ TC+:=

Time 138 hr=
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