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Dynamometers Cards

Benefits of High Speed and High
Resolution Data Acquisition




High Speed Data Acgquisition
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1. Data can be acquired at time intervals of 15, 30, 60,
120, 240, 480, or greater samples per second.

2. A high speed laptop computer allows data to be
recorded at the optimum resolution of state-of-the-
art instrument using sigma-delta analog to digital
converters, precision sensors, and shielded cables.
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Older Style Analog to Digital Converters

DO NOT Have Sensitivity for Small Signals
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Downwar d Spike on Pump Card Near
Bottom, Appearsto be Improperly Spaced
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String Boxes and I nclinometers
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Tends to have poor resolution at
top and bottom of stroke
Smoothing of the Position data

required to prevent load spikes




Problemswith using Motor RPM to
Deter mine Polished Rod Position

. Calculated position uses APl dimensions
for a pumping unit entered either by
hand or selected from a database.

. Wrong pumping unit is select

. Pumping unit not in the database

. Fleld assembly of the pumping unit
results in dimensions not matching

database
. Wrong radius/stroke length

. Direction of rotation




Noise In Position Data
Reguires Filtering of Acquwed Signal
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Spikeson Pump Card Near Center
Caused by Noise in Position Data

Surface and Pump Dynamometer Card
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Averaging | mportant for
L onger Duration Event
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. Blue - 20 Samples per Second results in 20 data values acquired

during event.
. Black — Median Filter without Regression

. Averaging Smoothes out Peaks and Flattens Curve




A 5Order Best Fit Regression Filter
Smoothed Out Noisein Pump Card

Surface and Pump Dynamometer Card
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Upstroke Fluid Pound

Tubing anchored or unanchored

Traveling Valve Ball/Seat not closing properly at beginning of
upstroke: Flow restricted by very viscous fluid in pump OR TV ball

prevented from going on seat OR flow area smaller than plunger
above pump to small OR damaged/pitted TV ball.




Shock L oads | ncreased Rod Failures:
Gunk in Pump Two TVsin Pump




Polished Rod Load (KLbs)

Polished Rod Velocity (In/sec)
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Visualize Using Analysis Plots
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Visualize Using Analysis Plots

(4 TWM - Examples : TV Double Valve =Surface Card> acq-J07/17/03 09:39:50] Dynamometer Test [rrﬁ [IE
File Mode Option Tools Help

L e Raw D ata ] Errarsaf arnings ] Owerlay ] Dyna Cards ] Torque ] Fod Loading O Analysis Plat l
f+ Becal Mode Select Left Axis: |F"|:||i3hed Rod Velocity [Infzec) j select Hight Axis: |In3tantanenu3 SPM j
Select Horizontal Axis: |Elapsed tirne [Sec) ﬂ v Basze Right Axiz D ata Off Left Axis
20.00 | - 10,00
G000 :
= - 9.00
3 40.00 |
E 20.00 | E
= heo00 3
g o o
= )
= =
s |
= -20.00+
b - 7.00
-40.00 |
-G0.00 T T T = T | .00
u] 2.0 4.0 6.0 2.0
Elapzsed Time [(Sed)
Indicator Movement Contral
o e Folizhed R od Velocity |-EI.EIE Stoke |E| = | E=port... |
bl il | \|7 Instantaneous SPM | 6.83 Frirt |
[ Place Indicator on last point. Elapzed time [Sec) | .70 2 | i | P |




Erratic Behavior Dueto

Delay in TV Ball Going on Seat
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Shock L oads I ncreased Rod Failures:

Gunk in Pump
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0.1

1.

2.

3.

Sampling Rate | mportant for
1/10 Sec Duration High Speed Event

I

V

Blue - 20 Samples per Second results in 2 data values acquired
during event.

Black - 240 Samples per Second results in 24 data values
acquired during event

Sampling to slow can completely miss occurrence an Event



High Speed Sampling Shows Correct Tag Force
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00 Stress waves due to “tagging”
|

Pump Load (KLbs)

RERANR

0 1.0 20 3.0 40 5.0 6.0 7.0
Elapsed Time (Sec

100

= .
@ 80 — 2
= 60 ~ - =
= 40 AY L &
2 o0 T | 2
E n__/ v \\ A ,L E
e F \3(/1 E
& -40] N A b e =
T o ZEro Velocity  \_ . =
% -G 0 I P — Iy
S -so 2
£ ]
100 . : : : . : : : . : : : .
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0

Elapsed Time (Sec)



High Speed and High Resolution
Data Acquisition

. Noisy or poor quality data requires
special processing/smoothing to
prevent false load spikes.

. High speed/high resolution data
required to see character of sudden
Impact loads.

. High speed/high resolution data is
used to clearly analyze the severity
of sudden impact loads.




Questions ?




