Horseshoe Load Cell Transducer Troubleshooting Guide

This document will help you troubleshoot and identify problems with acquiring data using your
30K or 50K horseshoe transducer. To determine if the load cell transducer is working properly,
there is a multi-step process that should be followed that will checkout the well analyzer, cables,
and/or load cell transducer. Follow the steps in the order listed:

1. Verify Horseshoe Load Cell Wiring is intact

2. Use the Equipment Check Tab to Verify that the Well Analyzer is communicating with

TWM software

3. Test the Operation of the Electronic Hardware and Cables

4. Determine the Dynamometer Sensor Zero Offset

5. Simulate acquisition of a Valve Test with Dynamometer Sensor in Office

Please follow the procedures outlined below:

Step 1 — Verify Horseshoe Load Cell Wiring is intact

This step assumes that the connector or the Horseshoe Transducer Load Cell, HT, is not broken (If
the connector is broken then send HT to Echometer for repair). Normally, the Load Cell requires
some cleaning for handling purposes. Use a degreaser or electrical contact cleaner sprayed on a
cloth rag to wipe off dirt and grime. You should use an OHM-meter to verify that the HT wiring
is intact and is capable of working correctly. Test the HT by verifying the resistance readings
between the various lettered electrical conductors (A-F) housed with-in the cable connector on the
HT. The readings should be as follows.

Resistance values for the Horseshoe Transducers:

Echometer Dynamometer Transducer Resistance Values
All values are +/- 25%
Four-inch 30,000 Ib Load Cells and
Five-inch 50,000 Ib Load Cells

Pins Values Circuit
Pins A to B 730 Ohms |Load
Pins A to F 730 Ohms |Load
Pins D to B 730 Ohms |Load
Pins D to F 730 Ohms ILoad
Pins Ato C 2.2 K Ohms Accel.
Pins Ato E 2.2 K Ohms Accel.
PinsDto C 2.2 K Ohms Accel.
PinsDto E 2.2 K Ohms Accel.
Pins Ato D 840 Ohms |Load and Accel.
PinsBto F 1.1 K Ohms [Load bridge output
PinsCto E 4.3 K Ohms Accel. bridge output

Load Cells with serial numbers HT137 through HT508 had pin "D™ grounded to case when
manufactured. The grounding wire from pin "D" to the case was removed, if Echometer Company
has ever serviced the HT.
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If the measured readings are not with-in 25%
of these stated values, then you should send
the Horseshoe Transducer Load Cell in to
Echometer for repair.

Connector pin designation for the Horseshoe Load Transducer

2) Use the Equipment Check Tab to Verify that the Well Analyzer is communicating with
TWM software

Equipment Check Screen — Make sure the Laptop Computer is connected to the Echometer Well
Analyzer using the proper cable. Turn on the computer, execute the TWM software, and from the
Acquire Mode select the Equipment Check tab. Blue bars in the upper left hand corner of the
screen indicate the battery is charged and the Well Analyzer is communicating with the Laptop
computer. The user should verify that the voltage values are within the indicated limits.
Discrepancies could be caused either by faulty batteries or by faulty electronics or cables and
connectors.
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Acoustic Sensor I Dynamometer Senzor I GDA 1] Equipment Check |
— Internal well Analpzer B attery —%Well Analyzer Configuration & Capability
R emaining . L
Yoltage O T iz Driver Description:
= = {Model E3 - ISEDrr
_ 13 Firrnware Yersion Murmber :
jo7
_lz Status:
Pressure Buldup: YES
_n Ligiud Lewvel Tracking: YES
Firnweare D ate; Boot-02062000 , Fw-0107 2002
Hardware Feyv: B2
—10 oo Wil GN: 4142
Comment:
|13.E|3 wilts |8_3 Hours Autalff [ming]: 120
Battery Temperature IEIE.B deg F
Mote: Dizplay of internal battery voltage and . .
battery temperature, indicates that the Procedure to determine Communications problems
camputer iz communicating with the well - ;
analyzer's interanal electronics and [BI1] Eammunication Cheek Wizard... |
ZENEON MEazUrements may be acquired.
Procedure to test Cables and Sensors
[&lt-2] Trouble Shoot 'Wizard... |
Advanced Settingz. . | ? | < PgUp | Py D >I

A display of internal battery voltage and battery temperature indicates that the computer is
communicating with the well analyzer's internal electronics and additional testing of the horseshoe
transducer may be performed using the well analyzer. Otherwise a warning message will be
displayed indicating problems with communication.

3) Test the Operation of the Electronic Hardware and Cables

The most common problem is that the cables may have been damaged or the connections could be
wet. Be sure there is no moisture in any of the ends of the connectors on the cables or HT. A bad
cable can make the HT appear to not be functioning properly. A defective well analyzer can make
the cables or HT appear to not be operating properly.

Trouble Shoot Wizard - When communication between the Well Analyzer and the Computer is
operating properly, the data acquisition functions are tested using the Troubleshoot Wizard.

Testing the operation of the electronic hardware and cables is undertaken using the Trouble Shoot
Wizard in the Equipment Check Tab from the SETUP module. The purpose of the utility is to
quickly determine whether a hardware fault is present and in particular test that the batteries are
properly charged, the transducer circuits are not shorted, the cables and connectors are not shorted
or open, and that the Well Analyzer amplifiers are operating within specifications.

If the cables fail the Trouble Shoot Wizard, then you will probably need to purchase new cables.
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Acoustic Sensar I Dynamometer Sensor I

— Internal Well Analyzer Batteny

o e
__13
__12
_n
__ 10 __nao
IW wilks |83— Hors

Battery Temperature IEIE.E deg F

oA O Equipment Check |

—Well Analyzer Configuration & Capability
Diniver Description:

{Model E3 - LISEDrv

Firrmwware Yerzion Mumber :
jo7
Status:

Prezzure Buildup: YES

Ligiud Level Tracking: YES

Firrmware Diate: Boot-02062007, Pw/-01072002
Hardware Few: B2

Wit SH: 4142

Comment;

Auto0ff [ming): 120

Mate: Dizplap of intermal battery voltage and
battery temperature, indicates that the
computer iz communicating with the well
analyzer'z interanal electronics and

IENEOr Measurements may be acquired.

Advanced Settings. .. |

Procedure to determine Communications problems

[&lt-1] Communization Check wWizard. |

Froc SUTES ST

[&lt-2] Trouble Shoot 'W'izD

ﬂ <F'gLI|:|| F'ngn}I

Tapping the (Alt-2) keys will begin the Trouble Shoot Wizard (Alt-2).
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Voltage Check - The screen displays the existing Well Analyzer battery voltage and the voltage
used to power the transducers. If the values were not within the accepted limits, the battery should
be recharged and the test repeated later.

Well Analyzer Troubleshooting
A/D Battery Valtage: WOLTAGE CHELCE. E =citation YWoltage:
13.969 GOOD 2.071442 GOOD
10.5 a.0
11.5 8.3
14.5 9.0
12.5 8.5
13.5 .8
MOTE: The Battery Yoltage should be MOTE: The Excitation Woltage should be
between 105 and 14 waoltz. between 8.0 and 8.5 voltz.
¢ Back | Mewut » | Cancel |

Transducer Check - If the battery voltage is within limits but the excitation voltage is not within
limits or it drops significantly when the HT transducer is connected to the Well Analyzer (using
the master cable) there is a good probability that the transducer is defective.

Wwell Analpzer Troubleshooting

Connect the Mazter Cable to the Well Analvzer. Connect the Prezsure, Horze Shoe, and Palizhed
Rod Transducers to the Master Cable. This test iz to verify that the ransducers are not shorted.

Ewcitation Yoltage:

TRANSDUCER CHECE. B 0T44E G000
8.0
; # 8.3
. : 9.0

Obzerve the Excitation Woltage when the rezpective
transducer iz connected ta the Well Analyzer. There iz 4.5
a good probability that the tranzducer iz defective if the
voltage is not within limitz or drops zighificanty. 88

< Back | Mest = | Cancel
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Amplifier Checks - The Well Analyzer's amplifiers are checked using the built-in tester, accessible
through the plug provided on the top panel. The appropriate cables are connected to the test plug
and to the corresponding inputs. Signals are generated manually using the push button. When the
appropriate response is not obtained it is important to check that the failure is not due to a faulty
cable or connector. Either a spare cable should be used or continuity and ground checks using an
Ohmmeter should be made on the questionable cable before concluding that the amplifiers are not
operating properly. The instructions presented in the following screens should be followed in
order to check both the cables and the amplifiers.

Well Analyzer Troubleshooting

AMPLIFIER CHECK,
The "well finalyzer's amplifiers are checked uging the built-in tester accezzable through the plug
provided on the top panel. [Plug-in testers were provided for earlier modelz)

MASTER SWITCH

TEST :
OUPUT The appropriate cables are connected to
the tezt plug and the comesponding inputs.
{6 PIN) Signalz are generated manually uzing the
red puzh button.
TEST
PUSH

EUTTON

TEST
5 COAX

TEST [ TOF PANEL VIEW )
= OUTPUT

Cancel |

IR L LA ] PISIInnen nne T YT T 1

Well Analyzer Troubleshooting |

&MPLIFIER CHECK

Connect the CO&X Microphone cable to the A/D nput connector and the ather end to the COAX
Test Qutput on the top panel.

COAX TEST QUTPUT

4

The appropriate cables are
connected o the test plug
and the coresponding
inpLts.

COAX AID INPUT

¢ Back

Cancel |
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Well Analyzer Troubleshooting |

AMPLIFIER CHECK.

Connect the Transducer Cable to the A/D input connector [B-pin] and the ather end to the test
output [6 pin] on the top panel. The Transducer Cable must be connected to power kest circuit,

TEST OUTPUT
(6 PIN)

The appropriate cables are
connected to the test plug
and the carezponding
InpLts.

ATDINPUT (8 PIN)

¢ Back

Cancel |

Acoustic Channel Test - This tests both the coaxial cable and the Acoustic channel amplifier.
Depressing the test button should display approximately a 20 Hz frequency signal of constant
amplitude, as shown in the following figure:

Well Analyzer Troubleshooting g 77 x|

ACOUSTIC TEST

0.3

[ )

-0.3

PRESS AND HOLD Test Button on the top panel to generate test signal.

Signal Reading &t |I23 Hz

The signal should be 2/3 scale and show approximately 20 cycles per second when the
button is depressed.

< Back I Next > I Cancel |
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Cables, amplifiers and A/D converter check - This test verifies that the main transducer cable
and the A/D converter are performing properly. The coiled cable can also be checked out
using the Trouble shoot wizard, but should be tested in both un-stretched and stretched
conditions. The test should be repeated using all the cables individually and connected in
series so as to check the connectors as well as the cable. One last check would be to wiggle
and pull on all of the connections and cables while holding down the test button. Whenever
the test button is depressed the signal should increase from zero to 1 mV/v as shown below.

Well Analyzer Troubleshooting

LOAD/PRESSLURE TEST

1.0

A

ACCELEROMETER/TEMPERATURE TEST

[t )

0

PRESS AMD HOLD Red Test Button on the top panel to generate kest signal.

< Back Cancel

This completes the testing sequence. If all of the test has been completed successfully, then the
TWM software, the Well Analyzer Electronics, and the cable tested are working properly. Next
step is to further check out the horseshoe transducer’s operation with the TWM software.
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4) Determine Dynamometer Sensor Normal Zero Offset

Using the well analyzer, with the TWM software running, and the dynamometer setup page open,
select the proper HT serial number and verify that the proper coefficients are entered (C1, C2 and
C6), then click on the “Obtain Zero Offset” button. The present output of the transducer should be
a small number less than +/-1.5 Klb. A large number for the Present Zero Offset indicates a
large offset load; the load cell may have been damaged and needs to be sent into Echometer for re-
calibration and/or repair. The Accelerometer Output (with the HT in the upright position) should
read between +8 and -8 mv/v. A high number indicates that the Accelerometer is bad or needs
adjustment.

Acoustic Sensor [ Dynamometer Sensor I GDA|  Equipment Check |
—[Alt-1] Select Load Transducer
Serial No. [HT1 54 ‘Ll Create New... I Delete... I

— [&l-2] Transducer Coefficients

C1 {-0.05 C2 {14.963 C3 ID
C4 l!} C5 Is;r CE (2234

r Transducer Zero Dffset
Last Zero Dffset. |0.09 Klb Set On: |08/05/03 15:27:53

| [Alt-3] Update Zero Offset with Present Reading I

Present Zero Offset:

0.09 Klb NOTE: Zero Dffset should be obtained with transducer under no load
and attached to cable.

Accelerometer Dutput:

|0,1 90672 mvAy NOTE: Accelerometer output should be between +8 and -8 m/ Y
and output will vary when rotated.

-'?] <PgUp I Pngn)I

Set the Load Cell in its normal upright operating position on a flat surface. The Accelerometer
Output in the lower left hand corner of the screen should display a reading near 0.0mV/V. Turn
the load cell 90 degrees (on edge) and set on the flat surface of the load cell opposite the handle,
then the reading should be a negative number close to the value of the C6 coefficient. Turn the
load cell over and set the Load Cell upside down on its upper plate, then the reading should be
about double the number read when the Load Cell was setting on its flats. This test indicates that
the accelerometer is working properly and communicating with the Well Analyzer and laptop
computer.

If the transducer fails to pass any of these tests, it would indicate some type of failure with-in the
horseshoe transducer and the load cell transducer should be sent to Echometer for repair.
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5) Simulate acquisition of a VValve Test with Dynamometer Sensor in Office

A TWM - Examples : ¥11 The load cell transducer should be
|File Mode Option Tools Help connected to the well analyzer by the
(+ Acquire Mode Acoustic T Dynamometer | Power/Curert|  Liq transducer cable and the coiled cable.
" Recall Mode Select test to be active for acquisition: The WE” analyzer should be pOWE!’Ed
¢~ [AIt1] Dynamometer Tests "DYN" on, with the TWM software operating
F2 Sety (v [4lt-2] Valve Test (Standing and Traveling) "VALVE" in the ACQUII’G mode, and the step 1o
e determine Dynamometer Sensor Zero
ﬁﬂh " [Alt-3] Counter Balance Effect Tests "CBE" Offset should have been Completed
= f( Date/Time I Test Type I Status I

A Base Well File should be opened to

F3 perform this test. Select the “Valve
e Test (Standing and  Traveling)
well File “VALVE™ type of test from the

Dynamometer tab.

Position the Load Cell in its normal
upright operating position. Press F5 to
begin acquiring load data. Observe the
Measured load text box on the lower
right corner of the screen. The reading
should be near zero.

[ TWM - CALI-2003:v11 <Valve> acq-[08/05/03 09:20:28] Valve Test Tap the Alt-S key to begin acquiring
[ Modes opton Tae bish load and acceleration data. With the
£ dcaimhiode Instuction D Load | load cell resting in its normal operating
£ Becel fods position, press down on the load cell

with both hands cupped on the Upper
Plate and apply a uniform force with a
downward motion. Stop pressing for a

0.054+

0.042- short time. Again, press down on the
g H load cell with both hands cupped on the
S oz Upper Plate and apply a fairly uniform

downward force and then release the

force. While applying the force to the

load cell, observe the screen for any

\ spikes. In the example shown to the

left, units of the vertical axis is Kilbs,

the 1st time a force of approximately 36

Ibs was applied to the load cell and the

RECORDING Data, Press STOP button to stop recording. 2nd time a force of approximately 42
Ibs. was applied to the load cell.

0.018

0006 b

00:00

[&leD] Hecord 30 Minutefs]of Data.., I

Flip the Load Cell over 180 degrees on
wisy srert || e sTop | Beset its Upper Plate. Wait approximately 15

— seconds and then rotate the load cell
back to its normal mounting position.

-Manual Data Recording
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The line will continue to travel across the bottom of the plot.

Tap the Alt-Q key to stop acquiring data and then save the data.

[ATWM - CALI-2003:v11 <Valve> acq-[08/05/03 09:26:00] CHECK LOADCELL : - & x|
File Mode Option Tools Help

' Acquire Mode 0 Valve Analysis I
" Recall Mode Traveling &nd Standing Yalve Loads [K-Lbs) vs Time [sec) HT714

0.04375 1 48

F2 Setup M
- filp 0.03750 - 0

F3 0.02500 -

Base [ 0.01875 1

well File

0.01250 1

0.00625 .J

30,00 4000 50.00

.00
Travelpig Valve Analysis Standing Valve Analysis
Fluid Load {2509 Calc. Bofwant Rod Wat. ]W‘ Ibf
asured Load §6 easured Load IB— bt
Leakage [.0.0 ntake Pressure lr psi[g)
Y| I<--| R < - Left I Right - > < [ Left I Right ZI ;.j:.

e ———
[V Show &cceleration Data
Calculate Fluig/Load |769 b Aufo Loc. ? g Dwn > |

o L
No Léd Load Applied No Load Load Cell upside down

Click the F6 button to analyze the data collected. Check the Show Acceleration Data box to
display the acceleration data. The load trace should be uniformly flat when no force is being
applied and should increase when load is applied. The acceleration data should be flat when the
load cell is resting on the surface and quickly change when turned over.

If the test results are bad, the probable cause is some type of internal damage to the load cell. If
the test results are good, then Dynamometer data can be acquired with the load cell mounted on a
well.

One last check would be to wiggle and pull on all of the connections and cables while acquiring
load data. If the load measurements become erratic then the cable may have a short or bad
connector,
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