Echometer “How To” Guide

Procedure for Acquiring
Dynamometer Data Using the 30K

Lbs Horseshoe Load Cell

by
Echometer Company

When viewing on the Web, use the arrows

displayed at the bottom of the screen to advance through the
presentation or review previous slides.




Safety Considerations

Echometer Company recommends that
whenever the Well Analyzer and associated
Instruments are used In the field, the user
must follow all the safety procedures
required by his/her Company.

Survey the location and pumping system for
any unusual and potentially unsafe
conditions. Report any such condition and
do not proceed with tests.



30K Lbs Horseshoe Load Cell

_oad cell is mounted on
polished rod between the
permanent polished rod
clamp and the carrier bar.

Highly accurate sensor
measures a precise load
value.

Built-in sensor measures
the acceleration of the
polished rod.

TWM program calculates
velocity and position of the
polished rod by integration
of the acceleration signal vs.
time.




Connect cables to the Well Analyzer

Connect
master cable
to MAIN
INPUT plug.

Attach coiled
cable to the
end of the
master cable.




Connect cable to load cell

Attach colled cable to
load cell by fully
tightening the locking
nut.

NOTE: If cable without
locking nut Is used, after
Installing the load cell on
the polished rod, wrap
cable around handle to
prevent cable connector
from slipping out of load
cell connector.




Turn on the computer

Use the USB cable
or Serial cable,
located at the back
of the black box, to
connect the Well
Analyzer to the 3
‘aptop. 7 i
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Turn on the Well Analyzer

battery voltage Is
sufficient for proper
operation.




Start TWM in Acquire Mode

Select the
Equipment
Check tab.
The display of
Internal battery
voltage Hies
iIndicates the
computer is
communicating
with the Well
Analyzer and
data may be
acquired.

File Mode Option  Tools  Help

Diynamometer Sensor

Analyzer Batterny-

Remaining
On Time

Hours

. deg F

Advanced Settings. .. Diagnostic...

062001, Pw'-0107 2002

SutaQff [ming): 120

Procedure to determing Communications problems

Procedure ta test Cables and Senzars

[&l-2] Trouble Shoot wWizard...




Select the Dynamometer Sensor tab

Acouztic Sensar n [:'_','I'IEIFI'IIZIFI'IE!tEr Sensar | E l:lLlil:lFI'IEr'lt Check. |

Delete.

[&1t-2] Tranzducer Coefficients
C2 ]T‘ o T
C4 |n CH | CE |22

Transducer £ero Offzet

1 . S e | eCt th e Se rl al num b er [&lt-3] Update Zero Offzet with Prezent Reading
of the Horseshoe
T rans d ucer. .02 MOTE: Zera Offzet should be obtained with ransducer under no load

Lazt Zera Offzet: Set On: |084 2402 16:53:09

Fresent Zero Offzet;

and attached to cable,

2. Click button twice to
acquire and update Accelerometer utput:
Transducer Zero Offset A LI - =d roreie ol kit <8 i il
before installing load cell
on polished rod.

NOTE: Use “Create New”... if HT serial number is not found in the list. Make
sure all coefficients are entered as typed on label.




TWM Software — F3 to Select Well

1. Select Base
Well File (F3) for @ seaireMode | P i g |
the We” Where ™ Recall Mode SN Grnupsf-‘-..ndﬁ.ssnn:iatedWell Files:
b PFLLotofG as
data is to be [ NOWELL 5 E PFLLn:nfGaSE

. A®% PFLPeifs

acquired. Use e 1 Rvoget Cancel

Hew... .M Rivoglald
New... to create ;-E Spady

- - tuckFumn

a Base Well File ' '-I:ESULeak i

. Py = S _StuckOpen
if one does not ‘ Loal By

.M ®% TapPump DN

exIst. N - A% Thaleak
: ',E best

A% Tipton #1
A% Tubleak

2. Select well from = [ TvFond
the list of : Detete.. | (-l
existing wells in i vea2

- [+ Examples Torque
the specific | . # B8 Expor
group then click e % B2 Flotlip_Inc

E«Tex Operating
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Open. B GDA
1 High Prezzure 5000psi gun :j

—




Select Wellbore Tab to Verify Data

From the Base
Well File select
the Wellbore Tab

" Becall Mods

* Aequie Mode

and verify the data
IS representative
for the well.

F2 Setup

For HT surveys be
sure to enter Rod
Type, Rod Length,
Rod Diameter,
Pump Plunger
Dia., Pump Intake
Depth, Polished
Rod Diameter,
fluid gravities, and
production rates.

A TWM - Examples:¥11
File Mode Option Tools Help

General

File Mgmt |
[&-1] Tubularz

Tubing OO | 2.375 in
Cazing 0D I—':-':I— in

Awe. Jaint Length [21 7 f
Anchor Depth r'ﬂlllj— ft

kKB Correction llli ft

[alt-2] RodString —
Top Taper

Surfac€ Equip. O Welbore ]

Table.. |
Table.. |

Furnp Intake _ R226

[&lt-4] Polizhed Rod

Diameter *| in
= : i E= i

Taper 2

FRod Type |D | |D A I:ZI =

Length 1 100 075

Diameter |0.875

Damp Up [0.05

Damp Down (0,05

Total Bod Length: 5200

Deviated YWelbaore ..




Save Changes to Base Well File

Click the Save
button to be
sure to record
changes to the
base well file.

(¥ Acquire Mode

™ Recall Mode

F5 Acquire
ey [1aka o

File k4 gmt | Gereral | Surface Equip. O welbare ] Conditions |
[Alt-1] Tubulars [Al-3] Pumnp

Tubing 0D |2.375 Il ﬂl Flunger Dia. 1.5
Cazing 0D I'ﬁi in Table.. | Pump Intake |3226
Aye Joint Length 1]17’7 ft |
Anchor Depth [5100 — f [&-4] Polished Rod
K.E Carrection lﬂi ft e
gsaving file(s)..

[&lt-2] Rod String

Rt Tie ﬁ Saving data file(z]...

Length {_ o

Ciameter |0.975

Clamp Up |0.05 Damp Down |0.05 Tatal Fod Length: {5200

Deviated ‘wellbare ...




1. TapF4to

Select Dynamometer Type of Data
Acquisition

A TWM - Workshop : RvogtXa8 @@

File Mode —Syinnr Toolz Help

¢ Acquire Mode

Select Test
type to be
acquired.

Click the pa
Dynamometer |l
Tab to ==
indicate that
DYNO data
will be
acquired.




Stop the pumping unit carefully, near
the bottom of the stroke
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For safety purposes after stopping the unit set the brake and
disconnect power.




Attach a temporary polished rod
clamp below the carrier bar

Distance between the bottom of the
carrier bar and the top of the
temporary clamp MUST be greater
than the thickness of the 30k HT (at
least 4 inches).

At the bottom of the stroke there P T
MUST still be room for the e s < SIER A
temporary polished rod clamp to not = == B e

contact the top of the stuffing box
OR the temporary clamp must be
removed prior to acquiring .
dynamometer data. l

|




Remove non load-bearing devices
from top of stuffing box

Remove any equipment , such
as a lubricator, incapable of
supporting the weight of the rod
string plus the fluid load.

The wellhead and stuffing box
must be capable of supporting
the weight of the rod string plus
the fluid load.




Place stack-off box on wellhead

Latch the safety chain or retainer
bracket on the stack-off box to
prevent it from falling off the well
head when it contacts the
temporary polished rod clamp.

If a safety chain or retainer
bracket is not used, then ensure
the area is clear and nothing will
be damaged if the stack-off box
IS accidentally knocked off the
wellhead.




Turn ON pumping unit momentarily

1. Release brake.

2. Use HAND switch to power motor
momentarily until temporary polished rod
clamp rests on stack-off box and the
permanent polished rod clamp is lifted at
least 4 inches above the carrier bar.

3. Turn OFF motor.
4. Set Brake.




Carefully stop the pumping unit when
clamp contacts stack-off box

For safety purposes after stopping
the unit set the brake and
disconnect power.

When the temporary polished rod
clamp contacts the stack-off box
the weight of the rod string plus
the fluid load will rest on the well
head and stuffing box.

A special stack-off box may be ot
required if the well head or stuffing Fe =
box is not capable of supporting &g
the weight of the rod string plus
the fluid load.




Place the load cell on top of the
carrier bar and below the permanent
polished rod clamp

For safety
reasons, NEVER

nlace hand
petween carrier
par and polished
rod clamp.

The brake or
temporary clamp
could slip.




Attach safety pin to secure load cell

on polished rod

Place the 30k HT on /a @)
the carrier bar below B

the permanent clamp :
and any other Q
equipment, such as rod
rotator.

Load data errors may
be generated if the
carrier bar and clamp
do not contact the load

cell uniformly.




Use coiled cable with locking nut

The locking nut prevents
the coiled cable from
vibrating loose from the
plug as the polished rod
travels up and down.

If cable without locking
nut is used, wrap cable
around handle to prevent
cable from unplugging.

Do NOT allow the horse
head to hit the handle of
the 30K HT at the top of
the stroke.

= i




Prevent the coiled cable from becoming
entangled in the wellhead

Supporting the end of ‘
the colled cable at a _
)

high point, such as the
unit’s Iadde_r, IS a safe ' R <&
way to minimize cable N e )
stretch and protect the ; aET
cable and connectors. ==




Carefully release the brake,
transferring rod load to the load cell and
carrier bar

REMOVE Stack-off Box and (if required) Ess -
remove temporary polished rod clamp
before restarting pumping unit.




Turn ON pumping unit and return
to computer

{4 TWM - Workshop : RvogtXa8 @@_

1. Select Alt-1
Dynamometer E&=
Tests “DYN”.

2. Click Acquire
Data (F5).



Screen Displays Rod Load vs. Time

T Becal Mode

F2 Setup
SO

Data is only
displayed but
not recorded.
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Start acquisition of dynamometer data

1. Click START D —
(Alt S) to begin el | owen
recording
data.

2. Continue
recording until
pumping unit
operation has
returned to
normal — M| | iz




Stop acquisition of dynamometer data

A TWM - Examples: ¥11
File Mode ©Option Tools Help

Click STOP (Alt Q) | e

ORCNIELE
recording data. B - | =

ill be zaved to the current D ata Set which
ollowing DOS file:

Description: |Monday class dema

NOTE: program can
record dynamometer
data for long periods
of time.

J <PglUp | PaDwn:




Save recorded data and annotate

Enter a
description of
the current test
to identify
something
unique or
unusual.

Click SAVE to
store acquired
data.




Select Analyze Data (F6)

O RawData l Oxverlay ] Divna Cards ] Torque Fod Loading l Load/Curren t l Power Targue Power F4 |}

Select Graph: | Load j

1 2 2 4 5 & F &8 9 10 11 12 13 14 15 16 1¥ 18 19 20 21

15.0 4

Polished
rod load
IS plotted
VS. time.

LOAD (Kibs)

I

ARRRAny

2500 5000 75.00 100,00 125 00 150,00 17500

Time (Seconds)

v Show data in Enginesring Urits [e.q.. bz, in. etz 7 | < Pglp | P D > |




Select Overlay tab

Compare the
recorded
dynamometer
cards by
overlaying data
for two or more
strokes.

Operator should
verify that the
data Is
representative of
normal pum pl ng Dyramemeter Test
unit operation.

Iuna Cards - Torgue | Fiod Loading - Load/Current - Poweer Targue | FPower F4 | *




Total Well Management Questions Answered
from Analysis of Dynamometer Data

What is the pump fillage? And pump displacement?

What is the pump intake pressure?

Is the well pumped off?

What is the current pumping speed?

Are the traveling and/or standing valves leaking?

What is the polished rod and pump horsepower?

Is the downhole gas separator (if present) operating effectively?
Are the maximum and minimum rod loads within limits?

© & N O G E N

Is the gearbox overloaded? Is the unit properly balanced?

=
=

What movement of the counterweights will balance the unit?



Use Dyna Cards tab to answer questions 1 to 7
| A=

WL R aw Data ] Errorz i arnings l Ol O Dyna Cards l Torgue ] Fod Loading l Analysiz Plot ]
* Recall Mode Load [F.-Lbs] vz Paolizhed Rod Pos. [in) HT29
- ; FFPREL (13314 FPLUMPL |4245
15.0
MPRL [5E79 kPLRMPL |-555

irf + Fo Max o Calculated Fluid Load Max 4026 b

Polished Rod Pawer 6.8 HF
Surface Card Polished Rod / Matar Ef. | %

Strakes Per Minute |B_EE|

FPump Card HP |5_3 HF
&0 ) FPurp ¢ Matar EFF | %

1]

F4

Analvze Fump Dizplacement 121 5 BEL/D

E : Il Load [k-Lbs] ve Plunger Pos. [in] Purmp Intake Pressure. . | |54.F" psi [g)

Damp Up {005

<4 Reszet I
Damp Down |I:I.|:IE '4
Tubing Head Pressure |58.III psi [g]

Effective Plunger Strake

% - Left | Right --- » | I_j_l E}’-‘;pslfnpzu;.&

565 % |55.8 in

|
Pump Card :

Stroke .|4E 1r| ?'| {F'ngp‘ F'ngn}‘

Fr (232 bin £ (B1E lb/in  |Dwna Card Options...




Use Rod Loading tab to answer question 8

ETWM - Examples : ¥11 <Surface Card> acq-[08;12/02 16:59:1
File Mode Opktion Tools Help

{ ° Acguire Mode

{+ Hecal Mode

P

=8| x|

DVH
Select
Tesk

F4 Analyze

A

Haw Data

Service
Factar

Diyna Cards l
Top Rod Loading As % of Goodman for Given Grades

C

Torg

D

K.

H

|79.4

|E5.1

2.0

Beam Loading

|53.3

45,4

190.0

|74.3

94.0

|53.4

1115.9

|97.3

Hod Loading &t Top af Tapers & % of Goodman

Fod Type

Diarneter

Top Taper

Taper 2

11205

|75.5

Taper b Taper 6

O Rod Loading l Load/Current Power anque] Power F 4 | 4

4

O

O

0,975

|0.75

Sevice
Factar

Rod Stress

pai

|E5.1

527

|74.3

|72

|97.3

1101.9

22681

24222

110204

111505

Strake

i -




Use Torque Tab to answer questions 9 and 10

€ Acquire Mode R aw Data] Dverlaﬂ Ciyna Cards O Torque ] Rod Loading Lu:ual:l.-"Eurrent] Poer Tu:urque] Power F 4

" Hecall Mode Permissible Laad [K-Lbs] s Pasition (in] HT 362 Net Tarque [K-in-Lbs] [Balanced]

20+

Seleck| %
Test

F4 ,ﬁ!nawﬂz..? Met Tarque [F-in-Lbs] [Exizting]

F ating Feak Balanced  Feak Exizting
Gearbox ]EEEIEIEIEI ]1 FEa4.0 ]'I avaEa.1 in-lb

Counter Balance Change:

| DECREASE  ForBalance [117501 in-b
YWeight Of Counterweights To Be Moved |53DE b
Move Countenveights Ik |2.2 I

| - | ?
Fram Their Prezent Lacation Ta B alance Uit 2 : ] S ] e ]

v Overlay Power Data




Repeat acquisition if desired or select other
________dynamometer tests

E T'-Ip;J'M - Wnr;:shnp : RvogtXaB @@@

File Mode —Spiin Tn:n:uI:I Help

f» Acquire Mode

Acoustic O Drynarnorneter l F"clwer.-"I:urrentl Prezsure Transient]

(" Recal Mode Select test bo be active for acquizition: Optional Channels
{* [a0-1] Dynamarneter Tests "DW" W Power v Curent

i [Ak-2]%akve Test [Standing and Traveling] "WALVE"

" [&l-3] Counter Balance Effect Tests "CBE" 5 ample Flate |3EI *| Hz

FZ Setup

Date/Time | Test Type | Statusz | Seral Ma. | Dezscription




At the completion of the Dynamometer
Tests, the Horseshoe Transducer IS
removed as shown In following slides.



Stop the pumping unit carefully, near
the bottom of the stroke

N, .
o ) S\

For safety purposes after stopping the unit set the brake and
disconnect power.




Place stack-off box on wellhead




Carefully stop the pumping unit when the
temporary clamp contacts stack-off box

Release brake

Use Hand switch to
power motor
momentarily until
temporary polished rod
clamp rests on stack-off
box and load Is
transferred to the
wellhead.

Turn OFF motor
Set Brake




Remove the load cell from carrier bar

For safety reasons,
NEVER place hand
between carrier bar
and polished rod
clamp.

The brake or
temporary clamp
could slip.




Release Brake and then Replace all
polished rod attachments




W N

Restart pumping unit

Verify that all valves, piping, well attachments,
safety enclosures, etc. are returned to their original
state.

Place motor switch in original position.

Survey location for any cables, sensors, tools etc.
mistakenly forgotten.

End of Procedure



