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Objective

* To show users the several features/tools available in TAM
software to perform a Dynamometer Analysis.

TAM Software version

* TAM 1.7.41 Release
e TAM 1.8 Development to include RAM support. Available soon.
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Main Dynamometer Analysis Window

The primary Dynamometer analysis screen shows:
1. Top of the screen:
* History options, test information, and Dynamometer report

* Dynamometer Analysis Windows
Field View

Detailed View

Chamber View

Power Torque

Power Analysis

Analysis Plots

Raw Data/Valve Tests

2. Left of the screen: Surface and Pump sections animation.

3. Center of the screen: Surface and Pump dynamometer plots

139. Bottom right-hand corner of the screen: Annotations and Pump Card Analysis
uttons.
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Dynamometer History

0341242020 03-48:47PM 03/12/2020 04:21:41PM

[] Thumbnails

ast Duration _lotal Sirokess

DYN Test History

Time

Load Sensor
MName

Valve Test

Comments

03/29/2004 05:25:42PM
03/29/2004 05:32:22PM

MNA
NA

NA
NA

Example data - Long horseshoe test

Example data - Valve Test

03/29/2004 05:49:16PM
03/29/2004 05:50:34PM

MNA
NA

NA
NA

Example data - Dynamometer Test
Example data - Dynamometer Test

03/29/2004 03:54:21PM
03/12/2020 03:48:47PM

MNA
NA

NA
NA

Example data - Valve Test

03/12/2020 04:21:41PM

WPT 107

WPT 107

04/20/2020 03:17:04PM

NA

NA

PP2135

04/20/2020 03:21:23PM
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MNA
NA

NA
NA

PP 2135
PP 2944

04/20/2020 03:25:55PM
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PP 2945
PP 2946 Volt clip loose

04/20/2020 03:32:25PM
04/20/2020 03:36:09PM

MNA
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PP 2946
PP 2947

Select options to display

3 - Strokes

£ 4 - Fillage

[ 5 - valve Test

6 - Power

7 - Leakage

(418 - Pressure

{419 - Pressure Sensor SN

10 - Pressure Sensor Name

11 - Comments




Dynamometer History
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3. 4847 PM

03/12/2020 04:21:41PM

04,20/2020 0317041

: X
Acquired with version:

1.7.41 Release, May 10 2018 11:39:21

Acquired with base firmware version:

Serial Number: WHT 50-001
System Type: Wireless
Acquisition Rate: 60 Hz

Sensor Firmwware Version: 6-5-17

Serial Number: WPT 107
Systemn Type: Wireless
Acquisition Rate: 60 Hz

Sensor Firmware Version: B-5-17

Sensors information can also be viewed when placing the
mouse pointer on the sensor icon.

Serial Number: WPP 170
System Type: Wireless
Acquisition Rate: 60 Hz

r' Replay] [E Events]
< | Stroke 57 of 97 | >

ormatio X

Sensor Firmware Version: 6-5-17

10-24-17 Coefficients: Coefficients: Coefficients:
YT C1:-2.6400 C4: 0.0000 C1: 0.0000 C4: 0.0000 C1: 0.0687086
C2: 23.5400 C5: 0.0000 C2: 641.1600 C5: 0.0000 C2: 0.202554
HT 50-001
. _ C3: 0.0000 CB: 654100 C3: 0.0000 CB: 0.0000 C3: -0.456222
| Details fYPT 107 Zero Offset -0.71 Klb Zero Offset: +6.6 psi (g)
Dem"s PP 170 Zero Date: 03/12/2020 04:13:41PM Zero Date: 03/12/2020 04:16:56PM
: T ture: 92 deg F
Comments: EMperature ed
Releva Nt test comments
| | | Ew=so.esn||| MPT = 85.10 in
0 20 40 60 100 in
EE S e s ws
[—— Stroke: 57 04:2:55 PM

C4: 0.628924
C48: -0.054475
CB: 0.172771

Annotations
Pump Card Analysis €
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Comments:

PDP =
2419 psi (g)

Print Image: Sends an image of the plot to the printer

I

Test Duration

Total Strokes

Avg Test SPM

00:15:01 97 8.37
k& " _Rightclick™™" """
124 Print Image
Copy Image To Clipboard

104

Copy Image to Clipboard: copies the plot image to the system clipboard
Copy Data to Clipboard: copies the position, load, and pressure (if acquired) values of the selected strokes to the system clipboard
Export Data to File: saves the position, load, and pressure values of the selected strokes to a text file (which can be loaded into

spreadsheet programs like Excel)
Export Stroke to DYN: saves the stroke load data, CBE information, valve loads, calculated stroke information, and information
about the well and sensors used to record the data to an industry standard .DYN file.

Copy Data To Clipboard

Export Data To File
Export Stroke to DYN

Add Note

Add Note: add a note/annotation to the plot (see “Plot Notes” section in “TAM Features” document)

SPM
EPT Fillage

EPT Pump Disp.
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Analysis Windows / Detalls View

P 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 0420/2000 03:17:04F D

_l [T - 7 :? Car‘n‘r'ner'uts..

Details

PDP =
2419 psi (g)

PIPFL =
119 psi (g)

Peak Load Win Load Power

Polished Rod | 13.67 k| 4.97 knl 7.4 wp
Pump | 4.55 k| -0.45 kv 5.7 wp

| Details View shows results
| for the displayed stroke
g II

I

Equivalent Gas Free Fillage = 60.03 i

Adj Pump Displacement @ | 118 BsLD

Calculated Fluid Load Max, 4,27  Kib
Surface Efficiency
Pumping Speed
Motor to Pump Efiiciency | 47 .00
Pump Intake Pressure| 88 psi(g
Damp Up

Darnp Down

Adj Fillage @ 63.17
a €57 ©
WPT Tubing Pressure, 57 .4 psi(g

|
Fo Fme.mlﬂ.!];eVﬂ{Fﬂ_Fl-liw—'”(lb_-

- EPT-6065im| MPT = 85.10 n |
0 20 60 80 100 in

Stroke: 57 04:29:53 PM clock Unanchored Kt Kr&Kt




Analysis Windows / Detalls View

P 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 0420/2000 03:17:04F D
_l [~ — 7 :? Car‘n‘r'ner'uts..

Details

Polished Rod | 13.67 k| 4.97 knl 7.4 wp
Pump | 4.55 k| -0.45 kv 5.7 wp

‘ Peak Load Min Load Power

Adj Pump Displacement @ | 118 BsLD

| Calculated Fluid Load Max = |[omrwnin 427 o

Surface Efficiency

{ Pump Discharge Pressure x Plunger Area = Pumping Speco

1 [ THP + (Pump Depth(TVD) * Tubing Grad) ] x Plunger Area= M:m:rr:mk: iﬁc'emv
ump Inta ressure psi(g

] [57.4 + (5226 ft * 0.4516 psi/ft) ] x 1.767 in2 = 4.27 Klb

Damp Up

*o¢ ] \ n/lnv Damp Down
PDP = o . . . . .
2419 psi (g) | Equivalent Gas Free Fillage = 60.03 i ” Adj Fillage @ | 63.17
: rd T @) 53.8 in
” | WPT Tubing Pressure, 57 .4 psi(g
=1

EPT = 60.65 in || MPT = 85.10 in |
PIPFL= : —— —— ——— ——
119 psi (g) /] - - 60 80 100 in

Stroke: 57 04:29:53 PM clock Unanchored Kt Kr&Kt




Analysis Windows / Detalls View

P 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 0420/2000 03:17:04F D
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Details

PDP =
2419 psi (g)

PIPFL =
119 psi (g)

Polished Rod | 13.67 k| 4.97 knl 7.4 wp
Pump | 4.55 k| -0.45 kv 5.7 wp

‘ Peak Load Min Load Power

Adj Pump Displacement @ | 118 BsLD
Calculated Fluid Load Max

| Surface Efficiency =

Surface Efficiency

Polished Rod Power / Net input power (Avg. power) =
| 7.4HP / 12.1 HP = 61%
1 ]

Equivalent Gas Free Fillage = 60.03 i

|
Fo Fme.mlﬂ.!];eVﬂ{Fﬂ_Fl-liw—'”(lb_-

- EPT-6065im| MPT = 85.10 n |
0 20 60 80 100 in

Stroke: 57 04:29:53 PM clock Unanchored Kt Kr&Kt

Pumping Speed 8,392 spm
Motor to Pump Efficiency
Pump Intake Pressure
pamp Down| 0,102 |

Adj Fillage @

i €57 @

WPT Tubing Pressure




Analysis Windows / Detalls View

P 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 0420/2000 03:17:04F D
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Details

[ Peak Load Min Load P owier
Polished Rod | 13.67 k| 4.97 knl 7.4 wp _
Pump | 4.55 ki -0.45 kw 5.7 e
Adj Pumnp Displacement @@

' 11 — Calculated Fluid Load Max
| Motor to Pump Efficiency =
| Pump Power / Net input power (Avg. power) = | Pumping Speed 8,392 spm
| _ Motor to Pump Efficiency
| 5-7HP /12.1HP= ﬁ Pump Intake Pressure. 88 psi (g)
' oamoup|_0.102
YoV . pamp Down| 0,102 |
2419 s 0 ' : Adi Fillage @

_ | rdi EFT @) 53.8
WPT Tubing Pressure

Lox . EPT = 60.65 in || MPT = 85.10 in |
PIPFL= : —— —— ——— ——
119 psi (g) /] - N 60 80 100 in




Analysis Windows / Detalls View

P 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 0420/2000 03:17:04F D
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Details

PDP =
2419 psi (g)

PIPFL =
119 psi (g)

Polished Rod | 13.67 k| 4.97 knl 7.4 wp
Pump | 4.55 k| -0.45 kv 5.7 wp

‘ Peak Load Min Load Power

| Pump Intake Pressure=
| THP + (Pump Depth (TVD) x Tubing Grad) —

Adj Pumnp Displacement @@
Calculated Fluid Load Max
Surface Efﬁcienc\;

Pumping Speed| 8,392 spml

Motor to Pump Efficiency

: (Fluid Load (Fo) / Plunger Area)=

Pump Intake Pressure. 88 psi(g

] 57.4 psi+(5226 ft*0.4516 psi/ft)—(4116 1b/1.767 in2)=88 psi

Eq“mm‘msw i"/r(

|
Fo Fme.mlﬂ.!];eVﬂ{Fﬂ_Fl-liw—'”(lb_-

EPT-6065im| MPT - 85.10n |
60 80 100 in

Stroke: 57 04:29:53 PM clock Unanchored Kt Kr&Kt

Damp Up

Darnp Down

Adj Fillage @ 63.17
a €57 ©
WPT Tubing Pressure, 57 .4 psi(g




Analysis Windows / Detalls View

P 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 0420/2000 03:17:04F D
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Details

PDP =
2419 psi (g)

PIPFL =
119 psi (g)

Peak Load Win Load Power

Polished Rod | 13.67 k| 4.97 knl 7.4 wp
Pump | 4.55 k| -0.45 kv 5.7 wp

Stroke Len?tn =100.00 in |

Adj Pumnp Displacement @@
Calculated Fluid Load Max
Surface Efﬁcienc\;

Pumping Speed| 8,392 spml

Motor to Pump Efficiency
Pump Intake Pressure

Damp Up

Darnp Down

T
20

57 04:29:53 PM clock

EPT-6065im| ~ |MPT-8510in |
60 80 100 in

Adj Fillage @ 63.17
a €57 ©
WPT Tubing Pressure, 57 .4 psi(g




Analysis Windows / Detalls View

P 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 0420/2000 03:17:04F D
Test _l [ - 7 :? Car‘n‘r'ner'uts..

Details

Peak Load Win Load Power

Polished Rod | 13.67 k| 4.97 knl 7.4 wp
Pump | 4.55 k| -0.45 kv 5.7 wp

] . . Adj Pumnp Displacement @@
] Option 1: Manually entered Tubing pressure Catculated Flud Losd ax| 4.27

| Option 2: When using a Wireless Pressure Surtace Efcency

Pumping Speed

I Transducer (WPT), the shown value is the otorto Pump Eficioncy | 47 00
] average THP during that specific stroke. Pump Intake Pressure| 88 _psi(g

Damp Up

o i
99¢ _ \ % Damp Down
PDP = O : . : . .
| Equivalent Gas Free Fillage = 60.03 i | Adj Fillage @ 63.17

2419 psi (g)
Adj EPT @

!I | WPT Tubing Pressure, 57 .4 psi(g
Fo FTM&M{FLFLBJ’_"&E

— IEPT_=60.§5in|'| . up"r_=as.1oin!
20 60 80 100 in

57 04:29:53 PM clock Unanchored Kt Kr&Kt

119 psi (g)




Analysis Windows / Chamber

PR (13112/2020 03:48:47PM | 0311212020 04:21:41PM [040072000 03:17.0474Y

Test _] [C - 7 :_? CDI‘HI‘HEIIIE-. .
( Fiedp Detw Chamber

Pump Animation, Plunger Load and Chamber Pressure

POP = v v Chamber Pressure (psi (g))
2419 psi(g) | 25’}0 2000 15Il}ﬂl 10|I}0

{Discharge = 2419 psi (g)

(1.79,62.53)

o
&

N

Lﬁv Open

Test Duration

| 15:01  mmss|

Gross Plunger Stroke

I
|
I
| . 8510
I
|
I

b5t

Plunger Position (in)

Eff. Plunger Stroke

. 60.55

SPM

| 8.39 |

Fillage

Kt| | 71 %

N

Standing Valve Position (in)
o

Pump Displacement
- FoMax =42721b 133 o

PIPFL= 0 2000 5000
119 psi (g) L Plunger Load (Ib)
Stroke: 57 04:29:55 PM clock

1408 psi(g)

SN
R\




Analysis Windows / Power Torgue

03/12/2020 04:21:41PM | 04/20/2020 03:17:04PM

Comments: |PP2135

DeJ ChJ Power Torque

Power Gearbox Torque

Balanced Torque Calculator

~ Measured Torque
Stroke Per Minute (SPM) 8.4

Motor to Gearbox Efficiency (EFF)  [n.8 | [ Reset |
Speed Variation (SV) 0.92 | [ Reset |

Torque = 84.5 * P[KW] * EFF/(SPM " SV)

~ Vary Counterbalance

[ Increase ] [ Decrease | Balance

\

~ Counterweight Movement Needed to Balance Torque

{ Weight of Counterweights ] To Be Moved Ib

I Move Counterweights IN 6.5 i, I

l to DECREASE Counterbalance by 34.2 Kin-Ib

TOP
Torque =84.5 * P[KW] * EFF/(SPM * SV)

Move 5308 Ib
of Counterweight
IN6.5in
for Balance

Gearbox Rating

. 320.0 e

Measured Upstroke Peak

213 e

Measured Downstroke Peak

| 277 xom

Balanced Upstroke Peak

[ 245

Balanced Downstroke Peak

245  wnn

I( Powsr Gearbox Torgue Caloulator lI



Analysis Windows / Power Analysis

03/12/2020 04:21:41PM | 04/20/2020 03:17:04PM [ 0402000 03:21-234008

Comments: [PP2135

De)J ch Powerd:

Power and Current Analysis

— Power (KW) ——Current (amps)

Run Tirme

24.0  wa
Rated Current

39 amps|
Thermal Amps

25.3  ams

Motor Rating

146.0,25.9) 30.0 "P‘

Recommended Minimum
NEMA D Motor

| 21.9 )

30 Day Cost to Run

. 598.84

System Efficiency

| 77.2 %




Analysis Windows / Analysis Plots

03/12/2020 03:-48:47PM | 03/12/2020 04:21:41PM [ 04002000 03:17-04400Y

Caomments:

NONE
Chambe s OETTEEEAE

Counterbalance Torque (Existing)

Crank Angle
Current
Filtered Polished Rod Acceleration

I Instantaneous Pump Displacement Polished Rod Position
I Instantaneous SPM

: | 83.53( D
Mechanical Net Gearbox Torque (Balanced)

Mechanical Net Gearbox Torque (Existing) Plunger Position

lapsed Time = 2.500 sec
T T T T T T T T Motor RPM computed for Power
1.667 3.333 (" in]

Plunger Position =
Elapsed Time

Velocity
L] Combine L &R Axes Elapsed Time (sec) Poli od Acceleration 2.500 @‘
Polished Rod Load ¥ sec

— Plunger Velocity ( in/s Polished Rod Load - WRF clock

T Polished Rod Velocity hem:s
Power sample
Power Net Gearbox Torque (Balanced) hr
Power Net Gearbox Torque (Existing) min
Pump Load
Pump Load / Pos Slope Plunger Velocity

Rod Torque( Existing) | 33 181 inls‘

Torque Factor

[ ur) uoijsod Jebun|g

—_
E
—
c
=
‘@
o
a
o
(=]
i'd
=
@
=
o
©
o

PDP =
2419 psi (g)

|{150.no. 33.181)

Crank Angle
| Elapsed Time Tubing Pressure None
— Voltage | =

32 psi(g)

PIPFL =
119 psi (g)

u

11 Elapsed Time (sec)

Plunger Position

Polished Rod Position Elapsed Time

c Plunger Velocity { in/s ) }




Analysis Windows / Raw Data

03/12/2020 03:48:47PM 03/12/2020 04:21:41PM 04/20/2020 03:17:04F

DEV ChJ Power% Maly%

Test Duration Total Strokes Avg. SPM m

|

Time sec

[0 Undo Hi.‘_’LZScaleUDI

Comments

1 | |} 1
alve Analysis 1

Accel.
Pressure

Position
Velocity
Power

Current
Voltage

T T T T T T T T T T T T T T T T i T T T T T T T T T T
633.3 666.667 733.333 766.667 800 833.333 866.667
Time sec

Filters:[ Post Process - Moving Avg : ‘ 4*’ Pan I




Analysis Windows / Raw Data / Valve Tests

03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 04202020 03:17:04F

“
Comments A/

[ Valve Raw

Test Duration  |0Q:15:01  Total Strokes Avg. SPM 8.39

__ Buoyant Weight + o

Load (KIb)

T T T T T T T T T T T T T T T T T T T T T T T T T T T
Time 09:40 10:00 10:20 10:40 ! : 11:40 12:00

Traveling Valve Analysis oH Standing Valve Analysis

Click to enable TV analysis. Click to enable SV analysis.

I Enable TV Analysis | I I Enable SV Analysis I I

Calculated Fluid Load, Fo: [] Show Acceleration Data




Analysis Windows / Raw Data / Valve Tests

03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 04202020 03:17:04F

Comments J

__ Buoyant Weight + Fo

Load (KIb)

Time 09:|40 I I I 10;00 . . . 10:I20 . . . 10:I40 . . . : . . . 11:20 . . . 11:I40 . . . : . . . 12:20 .
Traveling Valve Analysis IIII Standing Valve Analysis
Calc. Buoyant Rod Wat. + Fo Max: 1 2_27 Cale. Buoyant Rod Weight: 8_00 Kb

Measured Load: 11.99 Measured Load: 8.57 Kib
Leakage: 0_04 Intake Pressure: 481 _4 psi (g)
Leakage Interval: 5_00 sec

Calculated Fluid Load, Fo: 3_42 [C] Show Acceleration Data




Analysis Windows / Raw Data / Stroke Post Processing

Stroke Post Processing

Strokes are determined from processing the acceleration
data using options selected below. The surface stroke
lengths are equal to a selected stroke length for the
pumping unit.

~ Filters
O Low Pass

@® Moving Average

Filter Width (Seconds)

~— Acceleration Integration Methods
O TAM Realtime (Default, or if SPM changes)
O Classic Method

@® Histogram (For Noisy Data)

O Top to Top (For Hard Tag)

500

Pan | [52] zoom A}

(& Normalize Strokes to Input Stroke Length

Automatically Detect Valve Tests

T T T
466.667

) e |




0O Latest
RN Y N 4
O Incoming
‘I
T —— —— —— =T = =T
Test Duration Total Strokes Avg Test SPM TT Events

00:15:01 97 8.37

MOTOR
KW HP Kib

<| Stroke 57 of97 | >

Stroke 57
Stroke 58
Stroke 59

EStroke 60

Stroke Lenlutn =100.00 in |

Stroke 61
Stroke 62
Stroke 63
Stroke 64
Stroke 65
| Stroke 66
Stroke 67
I Stroke 68
| _ Stroke 69
EPT F'”*”'!Stroke 70 o
I Stroke 71
I EPT Pump DisStroke 72
| Stroke 73
MPT Pump Dis Stroke 74
‘J P Stroke 75 E
=427 Kb Stroke 76
Stroke 77
Stroke 78
Stroke 79
Stroke 80
Stroke 81
Stroke 82
Stroke 83
Stroke 84
Stroke 85
DIP FL = _EPT=60.65in I| |MPT = 85.10 in ! Stroke 86

. L T T T T T T T T T T T T T
119 psi (g) T 10 0 20 40 60 80 100 in
— Stroke: 57 04:29:55 PM

124

104

[l

=

PDP =
2419 psi (g)

|15 ]

12+ : |

7= 10




21 23 24
O Latest
i N DY A

o

A¥__1

[ ]

F{N —_— Test Duration Total Strokes Avg Test SPM -E B
1 T

MOTOR ‘00:15:01‘ ‘ 97 ‘ ‘ 8.37 ‘ Stroke 34 of 97 i

Tubing Pressure

CBE KW HP [k
- Avg Stroke Length = 100.00 in
- | q |
37 50 . :
32+
- 40
¥
agsev | 8 .38
224 | . 30.0
Avg EPT Fillage 82 =«
_ HAvg EPT Pump
PDP = : BBLID
2419 psi (g) 17+ son NPT PDISF]. 1 53
- 20 q ump
Disp. 188 BBLD
12
Average Values
710
2—
-0
2+ 1
2485 psi(g)
~ Avg EPT = 69.87 in |avg MPT = 85.4f in —l
s ] oo
119 psi (g) 1 T 10 0 20 40 60 80 100 in )
Sump Card

E— Stroke: 34 326.333 s %




Selecting Dynamometer Events / Overlay cards

Test Duration Total Strokes Avg Test SPM

00:15:01 | 97 | | 8.37 |

<| Stroke 35097 |>]
Tubing Pressure

Ay SPM

Avg EPT Fillage

PDP = Avg EPT Pump

2419 psi(g) o= | Disp.
g Awg MPT Pump
Disp.

|
|
1
77 psi(g) |

.. i

A’ ]

i)

() 4

_'..fo_. - ] |

Ll 1

RSt 4 = i
pPFL= DA — 1 L |avgwer=ss2pin
19psi(g) ML ¥ - 60 100 in

Stroke: 35 331.350




Dynamometer Replay

03/12/2020 03-48-47PM | 03/12/2020 04:21:41PM | 0402000 03:17-041400

—

i = € 3 Comments
DEV - ‘v‘e rowe g PowerJ A";'WQJ
<> = X

Test Duration Total Strokes Avg Test SPM

speet: | + || - | 1x 00:15:01/ | 97 8.37 [m

Stroke Range
I 27 | 4o |32 Update II Kr & Kt | Stroke Length = 100.00 in |
| I I |
[ Make Movie. .. ] i | |
| |
22 23 24 25 26 3 33 35

Tubing Pressure

PIPFL =
119 psi (g)

—_— Stroke: 57 486.050




Make a Movie

03122020 03:48:47PM | 031212020 04:21:41PM (0402000 03:17-0440%

Comments

DEV ChbJ . Power @nalfVis

Test Duration Total Strokes Avg Test SPM

Speed: D 1x <l Stroke 57 of 97 |>|

Stroke Range
27| w32 | [ update |

Movie Generation Complete Tubing Pressure

Successfully Created Movie! : SR
V11_03-12-2020.mp4 ates

[ Show Movie In Folder ” Email ” Play Movie ]

O Incoming

> [ Desktop

—=] Documents @
. < Downloads
J" Mt Downloads

» [&=! Pictures Y |

File name: | V11_03-12-2020
Save as type€ Video Clip (*.mp4)

A Hide Folders

Documents

SN

PIPFL =
119 psi (g)

—_—




034122020 03:48:47PM

03/12/2020 04:21:41PM

Testd J [ 7 :‘? Comments
Dei Chaga Rz
nrai X
[ Surface and Pump Cards on One Plot [¥] Zero Load Line D Ib
] Show Power Slider [ Effective Plunger Travel [EPT) in
[[] Show Permissible Load Lines ] Maximum Plunger Travel [MPT) in
[ Rod{Tubing Stretch on Surface Card Ibfin [ Gas Free Fillage Line in
[ Tubing Stretch on Pump Card 15848 Ibfin § §[] Show Tubing Pressure
[]Unanchored Tubing Stretch on Pump Card Ibfin § N[ Pump Intake Pressure psi(g)
[JMeasured Load TV Ib [ Pump Discharge Pressure psi (g] SPM 8.39
[JMeasured Load SY 8569 Ib [ Pump Intake Pressure Fluid Level psi (g] Fillage 7 1 o
PDP = [] Calculated Buoyant Rod Weight + Fluid Max Ib [] Show Current Chamber Pressure o Disp 1 34
= : BBL/D
2419 psi(g) [] Calculated Buoyant Rod Weight + Fo FL Ib ~ Liquid Level Association
[] Calculated Buoyant Rod Weight Ib The liquid level test used for analysis: p Disp. 1 87 BBL/D
[/ Fo Max Line b 03/12/2020 04:29:48PM(Automatically selected)
i Fo Calculated From PIP of Fluid Level (Fo FL) Ib
i Ib
[] Fo Calculated From Valve Check Analysis aTve Teot Association
(] Show CBE Load Ib The valve test used for analysis:
[ Valve Open/Close Points 03/12/2020 04:21:41PM{Automatically selected)
PIPFL = : Annotations
119 psi (g) l Previous Strokes... l




Annotations = B

Surface and Pump Cards on One Plot Card Displays card on a single, continuous plot instead of two

Show Power Slider Pump Analysis Displays the Power in KW and HP.

Show Permissible Load Lines Card Displays the Permissible Load Lines if they were able to be
calculated.

Rod/Tubing Stretch on Surface Card Card Displays the Kr line on the surface card plot

Tubing Stretch on Pump Card Card, Pump Displays the Kt line on the pump card plot

Unanchored Tubing Stretch on Pump Card Card, Pump Displays the Unanchored Kt line on the pump card plot

Measured Load TV Card Displays the measured TV load on the surface card plot (if
valve test performed)

Measured Load SV Card Displays the measured SV load on the surface card plot (if
valve test performed)

Calculated Buoyant Rod Weight + Fluid Max Card Displays the Wrf + FoMax load value on the surface card plot

Calculated Buoyant Rod Weight + Fo FL Card Displays the Wrf + Fo FL load value on the surface card plot

Calculated Buoyant Rod Weight Card Displays the Wrf load value on the surface card plot

Fo Max Line Card Displays the FoMax load value on the pump card

Fo Calculated From PIP of Fluid Level (Fo FL)  Card Fo computed from pump intake pressure found during a
recent fluid level test

Fo Calculated From Valve Check Analysis Card Fo computed from the difference in measured TV and SV
loads (if valve test performed)

Show CBE Load Card Displays the measured CBE load on the surface card plot (if
CBE test performed)

Valve Open/Close Points Card, Pump Analysis Displays the TV and SV opening and closing points used for

the pump animation



Annotations

Zero Load Line

Effective Plunger Travel (EPT) (Pump Fillage)
Maximum Plunger Travel (MPT)

Gas Free Fillage Line

Show Tubing Pressure

Pump Intake Pressure

Pump Discharge Pressure

Pump Intake Pressure Fluid Level

Show Current Chamber Pressure

View(s) Affected
Card

Card
Card

Card
Card
Pump Analysis
Pump Analysis
Pump Analysis

Card, Pump Analysis

Description

Displays a solid line at zero load of the pump card

Displays the EPT cursor at fillage position on the pump card
Displays the MPT cursor at the max position of the pump card

Displays the Equivalent Gas Free Fillage cursor at the gas free
fillage position on the pump card

Displays acquired pressure vs. position overlay on the surface
card

Displays the PIP cursor on the pump card plot and PIP value
shown at the bottom of the pump animation

Displays the discharge pressure cursor on the pump card and
DP value shown at the top of the pump animation

Displays the PIP FL cursor on the pump card plot and PIP FL
value shown at the bottom of the pump animation

Displays the chamber pressure value next to the pump
animation at a given point on the pump card



03:17:041

Powey

alie | PowerdmaWis | Analysd

[ Surface and Pump Cards on One Plot [¥] Zero Load Line D Ib
] Show Power Slider [ Effective Plunger Travel [EPT) in
e Aiild L eve @ @ ] Maximum Plunger Travel [MPT) in
[ Gas Free Fillage Line in
[ Thumbnails [ PDF ] [ Select Columns >> ] [] Show Tubing Pressure
Time LL | AV | RTTT | Fluid Above | Gas Free Gun SN Pressure | Shot Path Casing Buildup | Gas Flow Comments :
Pump Above Pump Sensor SN Pressure Rate Rate EI Pump Intake Pressure psi [9]
ft o|ft/se ft . ft S psi(g) - psi/min < Mscf/D ] Pump Discharge Pressure psi[g)
06/19/2020 00:12:07AM |5122| 1063|0.630 | 104 79 WRFG 614 |WRFGE14 |Casing |60 0.16 36 7 Pump Intake Pressure Fluid Level psi (g)
06/19/2020 07:59:38AM | 5205(1069|9.737 |21 18 WRFG 614 |WRFG 614 |Casing 68.9 0.07 1.7
X [[] Show Current Chamber Pressure
04/20/2020 04:15:54PM | 5326 1103 9.660 _ WG 1317 |PT9498 | Casing 615 0.14 Unit stopped
03/12/2020 04:48:39PM | 5064 (1046 9.687 |162 123 WRFG MA...| WRFG MA...| Casing 59.8 0.16 3.6 300 PSI. UNIT STOPPED Liql.lid Level Association
03/12/2020 04:29:48PM | 5067|1044 9.709 |159 123 WRFG MA... WRFG MA... Casing 59.5 0.14 3.3 300 PSI. UNIT RUNNING The liquid level test used for analysis:
03/12/2020 03:33:23PM | 5165|1050/ 9.842 |61 38 1G 930 PT17111 Casing 70.1 0.32 7.5 03/12/2020 04:29:48PM(A A , d
03/12/2020 03:25:45PM | 5139] 1045[0.833 |87 61 IG930  |PTI7111 |Casing  |684 022 5.2 IMPLOSION. UNIT STOPP.. !
03/12/2020 03:02:13PM | 5165|1048 9.858 |61 53 CG 4593 PT 9498 Casing 69.6 0.07 1.7 Select I Reset I
03/12/2020 02:55:25PM | 5168|1048/ 9.861 (58 39 CG 4593 PT 9498 Casing 68.7 0.25 5.9 IMPLOSION SHOT. Unit st...
03/12/2020 02:36:41PM |5159| 1047 9.850 |67 16 WG3482 |PT9498 |Casing | 69.9 0.25 5.7 220 psi in the gun, Unit st... =\Valva Taat Assoclation
03/12/2020 02:29:13PM | 5175|1046/ 9.893 |51 40 WG 3482 [PT9498 Casing 68.9 0.14 33 220 psi in the Gun. Unit ru... okl orans Iysis:
03/29/2004 04:55:51PM | 5216(1200|8.693 |10 9 G PT 4586 Casing 46.8 0.07 3.5 Example data - First Liqui...
03/12/2020 04:21:41PM(Automatically selected)
PIPFL=
119 psi (g) l Previous Strokes_ . ]

(< | stroke57 of97 |>]

Tubing Pressure

su| 8.39
Fillage 71 =
p Disp. 1 34 BBL/D
p Disp. 1 87 BBL/D




] 03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 04202020 03:17:041 S Dl
Al ~7 2 L I
Figa Deilhls Chagae, Powey@Wie | PowerdpaWis Analys@aCV:s R
. atlc

] Surface and Pump Cards on One Plot

ox

[ ] Thumbnails [ PDF ] [ Select Columns << |
Time Load Sensor Load Sensor| Strokes Flllage. Valve Test] Power |Leakage| Pressure Pressure Comments A
SN Name Sensor SN

04/20/2020 03:56:15PM |PRT 10005 |[PRT10005 |4 _33.69 Yes Yes _No _NA _PP 3012

04/20/2020 03:52:51PM | PRT 10005 |PRT 10005 |4 2391 fVYes Ves No NA PP 3011

04/20/2020 03:49:07PM |PRT 10005 |[PRT10005 |3 _90.38 Yes Yes _No _NA _PP 3010

04/20/2020 03:45:22PM | PRT 10005 |PRT 10005 |9 8446 fVes Ves No NA PP 3009

04/20/2020 03:40:55PM |PRT 10005 |[PRT10005 |5 _36.48 Yes Yes | No | MNA | PP 2948

04/20/2020 03:36:09PM | PRT 10005 |PRT 10005 |8 8381 fVYes Ves No NA PP 2947

04/20/2020 03:32:25PM |PRT 10005 |[PRT10005 |8 _36.1? Yes Yes 1.06 | No | MNA | PP 2946

04/20/2020 03:29:26PM | PRT 10005 |PRT 10005 |8 8379 fNo Ves No NA PP 2946 Volt clip loose

04/20/2020 03:25:55PM |PRT 10005 |PRT10005 |7 _91.08 Yes Yes | No | MNA | PP 2945

04/20/2020 03:22:40PM |PRT 10005 |PRT 10005 |5 9344 | Ves Ves No NA PP 2944

04/20/2020 03:21:23PM |PRT 10005 |[PRT10005 |3 _94.32 No Yes | No | MNA | PP 2135

04/20/2020 03:17:04PM |PRT 10005 |PRT 10005 |14 9435 JVes Ves No NA PP2135

03/12/2020 04:21:41PM |WHT 50-0...|WHT50-0..|97 (8084 [ Ves Ves 004 |ves (weT107 |

03/12/2020 03:48:47PM |PRT 10005 |PRT 10005 |87 87.05 | Ves Ves 1.54 No NA v

| S

] Zero Load Line

[ Effective Plunger Travel [EPT)

] Maximum Plunger Travel [MPT)
(-] Gas Free Fillage Line

[[] Show Tubing Pressure

] Pump Intake Pressure

] Pump Discharge Pressure

] Pump Intake Pressure Fluid Level

[C] Show Current Chamber Pressure

— Liquid Level Association
The liquid level test used for analysis:

03/12/2020 04:29:48PM(Automatically selected)

Select I

Reset I

— Valve Test Association

The valve test used for analysis:

03/12/2020 04:21:41PM(Automatically selected)

(< | stroke57 of97 |>]

Tubing Pressure

su| 8.39
Fillage 71 =
p Disp. 1 34 BBL/D
p Disp. 1 87 BBL/D

Pump Card Analy’; i\:



03/12/2020 03:48:47PM

03/12/2020 04:21:41PM

04/202020 03:17:04%

Tesidga J _— 7 :") Comments
. i Dei Chaga Rz |
; i X (<] Sstroke 57 of97 |>]

[ Surface and Pump Cards on One Plot 4] Zero Load Line D Ib Tubing Pressure
(] Show Power Slider [] Effective Plunger Travel (EPT) in
[[] Show Permissible Load Lines [ Maximum Plunger Travel [MPT] in
[ Rod{Tubing Stretch on Surface Card Ibfin [ Gas Free Fillage Line in
[ Tubing Stretch on Pump Card Ibfin  [] Show Tubing Pressure
[]Unanchored Tubing Stretch on Pump Card Ibfin [ Pump Intake Pressure psi [g)
[JMeasured Load TV Ib [ Pump Discharge Pressure psi (g] SPM 8.39
[]Measured Load SV Ib [ Pump Intake Pressure Fluid Level psi(g) Fillage 71 o

PDP = [] Calculated Buoyant Rod Weight + Fluid Max Ib [[] Show Current Chamber Pressure o Disp. 1 34 BBLD

2419 psi(g) [] Calculated Buoyant Rod Weight + Fo FL Ib ~ Liquid Level Association
[] Calculated Buoyant Rod Weight b The liquid level test used for analysis: p Disp. 1 87 BBL/D
[/ Fo Max Line b 03/12/2020 04:29:48PM(Automatically selected)
i Fo Calculated From PIP of Fluid Level (Fo FL) Ib
[] Fo Calculated From Yalve Check Analysis Ib ~ Valve Test Assoclation
(] Show CBE Load Ib The valve test used for analysis:
I Valve Open/Close Points 03/12/2020 04:21:41PM(Automatically selected)
1:)I9ppl;li (=g]- I l Previous Strokes... l I e




03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM | 04202020 03:17:041 S Dy

v " A A A
Overlay Selectic X | Used to overlay on the dynamometer stroke that is
O] Thumbnails [seectcoumns > | | currently being analyzed, one or more strokes from
sh Overlay T Strokes| Fillage | Load Sensof Load Sensor| Load Sensof P Comments A .
™| Cor " o e e SN Name e different dynamometer tests.
& On 06/19/2020 08:0%:45AM |5 83.02 WPRT 201 WPRT201 |No POWER Probe Testing WP... The Overlay Ca rd Corresponds to the pa rtlcu Ia r St rO ke I n
o Of 06/19/2020 08:06:59AM |3 7878 |WPRT  |201 WPRT201 |No | POWER Probe Testing WP..
o Off | 06/19/2020 08:04:29AM _3 78.09 _WPRT .201 .WPRTED‘I _No _POWER Probe Testing WP... that reco rd that Was |aSt a na Iyzed by the user.
= o Of : 06/19/202007:57:52AM |28 |90.09 |WPRT  |201 WPRT201 |No | POWER Probe Testing WP.. | | -
[D Off ] 04/20/2020 03:59:27PM |5 80.25 PRT 10005 PRT 10005 |NMNo PP 3013 (87.02,10 93i 0 "0
(o of | 04/20/2020 03:56:15PM |4 8369 |PRT 10005 PRT10005 |No  |PP3012 | —— psi (9)
[E- Off ] 04/20/2020 03:52:51PM |4 88.91 PRT 10005 PRT 10005 |No PP 301
(o of ) 04/20/2020 03:49:07PM |3 9038 |PRT 10005  |PRT10005 |No  |PP3010 | | [ st | 8.39
(o off ) 04/20/2020 03:45:22PM |9 8446  |PRT 10005 |[PRT10005 |No |PP 3009 | | EPT Fillage 71 .
(o of | 04/20/2020 03:40:55PM | 5 8648 | PRT 10005 |PRT10005 |No  |PP 2048 | f °
(o of | 04/20/2020 03:35:09PM |8 8381 |PRT 10005  |PRT10005 |No  |PP2347 | | EPT Purnp Disp. 1 33 —
(o of 04/20/2020 03:32:25PM |8 86.17 |PRT 10005 |PRT10005 |No  |PP 2046
o Off 04/20/2020 03:29:26PM |8 8379 |PRT 10005  |PRT10005 |No | PP 2346 Volt clip loose | | L MPT Purmp Disp. 1 87 BBLID
(& _on ) 04/20/2020 03:25:55PM |7 9108 |PRT 10005  |PRT10005 |No  |PP2945 | | |
o Off 04,/20/2020 03:22:40PM |5 93.44 PRT 10005 PRT10005 |No PP 2944 v _ L o From Fll.;!d Level (Fo FL) = 4.07 KI ™ ax = ﬂ ﬂ) |
| | |
: | | |
2 . I | I
0 |
2 |
0] ~ pen f %
B e EPT=60.55in | |MPT = 85.10in | _
PIPFL= 7 T T T T T T T T T T T T r T T ' T T r Annotations
119 psi (g) 10 0 20 40 60 80 100 in

_— Stroke: 57 489.567




= . ard Ana [z
.
Damping I Deramp TubingGradientTPumnImakePressureTPump Displacement i DYy

F@ Te cg |
Dynamometer Damp Factor alv»‘J RJ

| Down 9 [] Lock Sliders [<l Stroke 57 of 97 |>]

Tubing Pressure

1 P —

CBE

The user can change the damping factor used in modeling the rod string dynamics in the wave equation calculation.
Doing so updates the calculation of the pump card. A new value can be entered or the slider control can be used to
quickly view the change in the pump card characteristics as the damping factor is adjusted.

Kib I l
] t nanchored Kt " ! | | SP 8_39
4] oFrom Fluid Level (FOFL) =4.07 KIb | = j—— |_ : I EPT Fillage 71 =
PDP = ] EPT Pump Disp.
2419 psi (g) . 35 : | | ump Hisp 1 34 BBLID
_ | | MPT Pump Disp. | 4 87 eeuo
2. Equivalent Gas Free Fillage = 59.93 in | | o Max - 4 27] Kib
] | — — :|: ]
1] | | |
] | | |
0] ; I |
] W. . EPT-6055in ]Il — MPT-85.10in | ! ! P4
0 20 40 60 80 in ' ]
PIPEL = |MPT = 85.10 in l
mopsi@ | [<[ Strokes7 of 57 [>) Annotations | 100 in
Pump Card Analysis




= ' ard Ana [z
/e ™
Damping I Deramp I Tubing Gradient |Pump Intake PressureT Pump Displacement i DYy

Dynamometer Deramp IYFJ R J

F]_HT. ® off s MR A|

O On (< | stroke57 of97 |>]

This tool is used to adjust the tilt of a pump dynamometer card acquired with a PRT on a well where the polished
rod is bending due to misalignment of the pumping unit and the wellhead. The user can choose to de-ramp the
pump card by clicking on the “On” button from the Deramp tab. The software eliminates the tilt and redraws the
card so that the load on the upstroke is mostly horizontal.

E t nanchored Kt m T
47 o From Fluid Level (Fo FL) = 4.07 Kib T ———

POP= ] ||
2419 psi (g) 34

| =PV 9.99Y

I EPTFilage | 4 %
| EPT Pump Disp. | 4 34 ssuo
I MPT Pump Disp. 1 87 BBL/D

Fo Max = 4.2?1 Kib

2] Equivalent Gas Free Fillage = 59.93 in

o]
] W EPT = 60.55in | MPT = 85.10 in
. LEPT=6055in | _MPT-85.1

T r r T
0 20 40 60 80 in

PIPEL = MPT = 85.10 in l
119 psi (g) [-: l Stroke 57 of 97 I::-l [ Annotations I 100 in




AU 1C
X

- ™
Damping T Deramp I Tubing Gradient IPump Intake PressureTF'ump Displacement

@® Gas Free Gradient from Production psifft

09/21/98 @ 15 BBL/D Qil and 285 BBL/D Water
O Gradient from Measured Weight of Rods in Fluid psifft

Standing Valve Test 03/12/2020 04:21:41PM _
(O Multiphase Flow Gradient psifft _

Due to Liquid and Gas in Pump Flowing up Tubing [< l Stroke 57 of 97 I )]
O User Entered psifft Tubing Pressure

gth = 100.001n | m

M Include tubing back pressure from Polished Rod Piston Force 70 Ib | | 20 &0

From the tubing gradient tab the user can select to use the gas free gradient computed from production Water/Qil Ratio history,
the gradient computed from measured weight of rods in fluid from a SV test, or estimated from multiphase flow correlations or

a user entered gradient. The user can also choose to include tubing back pressure from Polish Rod Piston Force.

PDP =

2419 psi(g) |

PIPFL =
119 psi (g)

- i ] Unanchored KU J‘l
":"?ﬁgzﬂi Fo From Fiuid Level (FoTL) = 4.07 KIb

|
|
|

|

Fo Max = 4.2?1 Kib

|
u

MPT = 85.10 in |
52108 |

3
2- Equivalent Gas Free Fillage = 59.93 in
1
0
] Close EPT = 60.55in || MPT = 85.10n |
'| T T T l T T T l T T T l T T l L] T
0 20 40 60 80 in
< | Stroke 57 of 97 |>] | Annotations

100

A\ A

EPT Fillage 71

%

EPT Pump Disp. | 4 34 ssuo

MPT Pump Disp. | 4 87 eeuo




[ ) A a
9 Al U : JIT1Q AU
= ) ard Ana [z
/- ™)
Damping T Deramp TubingGradientIPumplntakePressureIPump Displacement Y IV 4

~ Up Stroke Pump Load ———— ~ Down Stroke Pump Load | _

@ Avg Load Line @® Zero Load Line Ier RJ
(O Load at SV Open (O Load at TV Open

(O Load at SV Close (O Avg Load on Down Stroke Wolay B -[
O User Input O User Input (< | stroke57 of97 |>]

Fo Up @116 ]Ib FoDown [0 b Tubing Pressure

Unaccounted Friction Ib gth =100.001n | m
| | 20 50

The user can select the up and down stroke pump loads that will be used for the PIP calculations or enter a custom value.
By default, Average Load Line option is selected for Up stroke Pump Load and Zero Load Line is selected for Down
stroke Pump Load. For User Input, the Up and Down Stroke lines can be dragged and positioned using the mouse.

4 Fod PRI — e = e =Ty — | | EPTFilage | 41 %
] Fo From FI-0 Up.= 4116 15= 407 Kib | |
24?555?:9; . 3 : I | | | EPT Pump Disp. 1 34 BBL/D
] | | | | MPT Pump Disp. | 4 87 seuo
2- Equivalent Gas Free Fillage = 59.93in || | | Fo Max = 4.27{ Kb
. ” | S e—— —
1 || | | |
| | |
0 - — | |
] FoDown=0Ib | | =
] c‘ e - EPT-6055in !I  MPT=85.10in | . : | %
0 20 40 60 80 in ! !
— |MPT = 85.10 in l
119 psi(g) [< I Stroke 57 of 97 I >l [ Annotations I 100 in




= N Cara Aneé ollale A0 1E

Pump Card Ana X

e T
Damping T Deramp TTubing Gradient |Pump Intake Pressmel Pump Displacement I
B Tus ~Pump

“J ovQi#y
in BBLYD = Adjust Free Gas in Pump at Intake >
Dynamometer Maximum Plunger Travel 85.10 el LUL L e lysi@a° y's R
Free Gas in Pump at Intake 2517 b5 ® Kt Anchored e —Iv
AEVE . nts

F Power
i . ) Kt Unanchored
Effective Plunger Stroke 60.55 133 :
i i g St - QETTrTAD
CBE 66 &2as In Fmp at Lischarge ' IzI.Bu:ljust Pump Displacement for
TV Close Delay 0.00 0 Gas in Pump
Slippage (Patterson) @ 6.27 14 Tinemnsl Adj Pump DiSP'acemew 118 BsLD
Pump Displacement 53.66 (1 18 l % Adjust Pump Displacement for TV | Calculated Fluld Load Max
Lieuid NOT closing at bottom of stroke sufface Eficiency] 61.44
- Hqul P Calc) (input |
Dia:h"u‘rpge S1ur.luca Su':.::cl Pumping Speed 8,392 spm

Stock Tank Stock Tank
BBLID BBLD BBLD

Motor to Pump Efiiciency| 47.00

% Adjust Pump Displacement for

|
o 6 6 15 Slippage | Pumnp Intake Pressure
Water 112 110 285 Adjust BPD Yolumes and [ Dam Down
POP = ool i 118 116 aeg | [1Reported Pump Displacement for | "
2419 psi(g) | Run TimefDay | Adj Fillage @
— Gas AEFT@® 537 in
Dissolved Gas in Oil 75.147 scf Adjust Pump Displaced Liquid to | e s o
| ubing Fressure . i
Total Gas Up Tubing 2.7Mscifp | — Surface Stock Tank Conditions =427 Kib. psifg

The user can select which factors are taken into consideration when computing pump displacement.

When a factor is selected, with a checkmark in the list at right, it will appear black in the table on the left. When a
factor is not selected it will appear grayed out.

pPFL= || | T -8510In ] |
19psi@ | (< | Stroke 57 of 97 | >) " Annotations ] 100 in N
I Kt Pump Card Analysis




Dynamometer Report

03/12/2020 03:48:47PM | 03/12/2020 04:21:41PM [ narn2000 03:17:0474

Comments:

PDP =
2419 psi (g)

PIPFL =
119 psi (g)

DeJ : Powe r% Analys% RJ

FPeak Load Win Load Power

Polished Rod | 13,67 ww| 4.97 ww| 7.4 wp [<| Stroke 57 of 97 | >
Pump | 4,55 ki -0.45 kw 5.7 wp

Stroke I-Ellillh =100.00 in I Adj Pump Displacement @ | 118 BBLD

Calculated Fluid Load Max| 4.27 Kb
Surface Efficiency

Pumping Speed
Motor to Pump Efiiciency| 47.00
Pump Intake Pressure| 88 psi(g

Damp Up
Damp Down

Adj Fillage @)

I Adj EPT @

|| ! WFT Tuhing Pressure

Equivalent Gas Free Fillage = 50.93 19‘95"33' 6.58)

P —

E— EPT=6055in| MPT = 85.10n |
ZI(J 40 B;.’J 160 in Annotation

Stroke: 57 490.517 sec Unanchored Ktl 616 uinl Kr&Ktl 228 mnl Pump Card AncN
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Dynamometer Report

(((ECHOMETER))) WHT 50-001 03/12/2020 04:21:41PM  Click here to selectimage

C-320D-256-100
Va4 30HP/39A Electric 24 hriday Stroke 67.0£.97
Beam Stroke Polished Rod
Loading 53.4% SPM 8.392 spm | | poa Load 13.675 Kb
Meas. Length 100.00 in Min Load 4.972 Kib
Power 7.4 HP
GearBox
Gear Box Rating 320.0 Kin-lb
Upstroke Peak, Existing 195 .8 Kin-lb
Downstroke Peak, Existing 258.2 Kin-Ib
% Loading (Down), Existing 80.7% nglhead A
Out of Balance weights heavy | Tubing Pressure 57.4 psi (g)
Move 5.308 Kib of weights IN 6.39 in s S Casing Pressure 59.5 psi (g)
Balanced Gearbox Loading 2253 Kin-lb
% Loading, Balanced 70.4%
Annotations Rod Loading Modify...
Diameter | | Modbed | yss | sensiviy
Longhimy | ade | Goodman | woitgy | (85%, H)
rfdd D o7.7% 227408 | 535
|
|
| 0.75 714% 24490 5760
| Sire D 14% | 244008 | 57.6%
|
|
| Cf,? D 338% 8178.4 19.2%
| 22
| |
24 I I
. : L Pump (API: 20-150 R?B? 0-4)
vr|T||\||||’||||!lwl Max Stroke Length 85.10 in
6 20 40 60 80 1&0 Gas Free Plunger Stroke 60.55 in
Gas Free Fillage 71.2%
Gas Free Slippage 14 BBL/D
Gas Free Displacement 118 BBL/D
Production Calculated Fluid Load Max 4272 Kib
Oil 15 BBL/D Pump Fluid Load, Fo(Up-Dn) 4116 Kib
Water 285 BBL/D Damping Factor Up 0.10226
Gas 40.0 Mscf/D Damping Factor Down 0.10226
Kr 232 Ibli
— Kt 15848 Ibfin
System Efficiencies |
. E~ | Pump Intake Depth 5226 ft
/ 5 E
Pnlish_ed Rod/Motor Eff 61 44nfn 2~ A A ~¥ Pump Intake Pressure 88.4 psi (g)
Pump/Motor Eff 47.00% Pump HP 5.7 HP
Volumetric Eff 71.2% | Acoustic LL = 5067 ft P
Comments and Recommendations Echometer Company
5001 Ditto Lane
Wichita Falls, TX 76302
(940) 767-4334
info@echometer com
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| A
(((ECHOMETER))) WHT50-001 03112/2020 04:21:41PM  Cick here to select mage.
Kib
Manufacturer LUFKIN 18 :
AP Description C-320D-256-100 ~ I
Rotation Counter ClockWise 164 —— =
Gearbox Rating 320.0 Kin-Ib
Pumping Speed 8.392 SPM 14
Polished Rod Stroke 100.00 in
Net Torque Calculations use 124
CBM From counterweights database
CBM: 503.2 Kin-lb CBE: 10525 Klb 10
Top of Stroke Crank Angle 173.6A°
Bottom of Stroke Crank Angle 357 BA® 8]
Theoretical Stroke Length 100.00in
API Dimensions 6
A=129.00 P =132.00 C=111.07
1=111.00 K=175.55 R=4200 4
Phase Angle 0 degree 3
Structural Unbalance 550 1b - — T e —
20 40 60 80 100 in
----- Existing Permissible Load Balanced Permissible Load
Kinb Net Torque [Existing] Kinb Net Torque [Balanced]
GEX GBX
3004 300
2004 200 ]
100 4
100 -
0 \‘v 0
" L\ N v .
Sueriay —— Mechanical e Power
Existing In Balance
Min Gearbox Torque, Upstroke -69.9 Kin-lb -57.9 Kin-lb
Max Gearbox Torque, Upstroke 195 8 Kin-Ib 2253 Kin-lb
Min Gearbox Torque, Downstroke -56.9 Kin-lb -53.0 Kin-lb
Max Gearbox Torque, Downstroke 258.2 Kin-lb 225.3 Kin-lb
RMS Gearbox Torque 98 6 Kin-Ib 98.0 Kin-lb
AVG Gearbox Torque 57.9 Kin-lb 57.7 Kin-lb
Cyclic Load Factor 1.704 1.699
Out of Balance weights heavy
Maximum Counterbalance 713.2 Kin-lb
Existing Counterbalance 503.2 Kin-Ib
Required Counterbalance Decrease 33.9 Kin-Ib
To Balance Move 5.308 Klb weights IN 6.39in
Echometer Company
5001 Ditto Lane
Wichita Falls, TX 76302
(940) 767-4334
info@echometer.com
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Power Report

(((ECHOMETER))) WHT 50-001 03/12/2020 04:21:41PM  Cick here to selectimage

C-320D-256-100

30HP/39A Electric 24 hriday Stroke 57 of 97

Vi1

Power Torque

Measured Upstroke Peak 2129 Kin-lb  Move Counter Weights In 2.80 in
Measured Downstroke Peak 276.7 Kin-lb  Weight of Counterweight To Be Moved 5308 Kib
Balanced Upstroke Peak 280.7 Kin-lb  Counter Balance Change for Balance -149 Kin-Ib
Balanced Downstroke Peak 208.2 Kin-lb

Torque = 84 5"P[KW]|"EFF/(SPM *SV)

Kin-Ib — Measured Torque
300 156 Strokes Per Minute 8.392
Motor/Belts Efficiency (EFF) 08 fraction
Speed Variation (SV) 09 fraction
200 4
Gearbox Rating 320.0 Kin-Ib
100
0
-1004
BOTTOM Top BOTTOM
Power Analysis
Monthly Operation Costs (30 Days/Month) Recommended Min NEMA D Motor 179 HP
Run Time 24.0 hriday Rated HP 300 He
Cost With Gen. Credit 45353 §
Cost No Gen. Credit 49057 S ?:‘ed FI“.lI\IAIfILIO’:d AMPS 3? 5
Demand Cost 83.75 $ G nrmf t b 13 0 HP
Oil Production Cost 1276 ¢/bbl N”ﬁs "f“ 2.1 HP
Liquid Production Cost 6.4 ¢/bbl [)Er "p"; 105 KW
Oil Production 15 BBL/D Avorane by KVA
Water Production 285 BBL/D verage
Average Power
——Power (W) _-.:-: Curent () With Generation Credil 9.0 KW
No Generation Credit 9.7 Kw
Average Power Factor 76.6 %
System Efficiency 959 %

Echometer Company
5001 Ditio Lane
Wichita Falis, TX 76302
(940) 767-4334
info@echometer.com
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(((ECHOME’I‘ER))) WHT 50-001 03/12/2020 04:21:41PM  Cick here to select image.
{in) — Polished Rod Position (in ) — Plunger Position (in) (i}
100 F

{-80
80 | L
=60
60 I
40
40 F
20 =20
04 apsed Time = 0.000 sec o
t T T
0 1.667 3333 5 6.667
(sec)
(infs) — Plunger Velocity ( in/s ) )
60
40
204
0+
20
40
60 ]
ElaEed Time = 0,000 sec
0 1.667 3333 5 6.667
{sec)
Echometer Company
5001 Ditto Lane
Wichita Falis, TX 76302
(940) 767-4334
info@echometer.com
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Report Settings

No Logo Selected

Change Logo I I Remove Logo

Footer:

Echometer Company
5001 Ditto Lane

Wichita Falls, TX 76302
[940) 767-4334

Word Report Fluid Level, Run Time & Well Test Notes:

Well used for Dyn Features in TAM. Ask Echometer Class.

Word Report Comments and Recommendations:

[Er’ Show Plot Notes
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