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Connect the Wireless Well
Analyzer to the Laptop

TAM
Microsoft Windows Application

Echometer Proprietary
Wireless Protocol

/
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1. Plugin USB cable. 3. Logon to Windows
2. Turn on the Laptop 4. Start TAM software



Acoustic Pulse
Generators

Modern Acoustic Gas Guns:

1. Compact gas gun

2. Remote-fired gas guns
2a —Wired, 2b-Wireless

3. 5000 psi gas gun
3a-Wired , 3b Wireless

4 15,000 psi gas gun

Comparison of Energy
from Gas Gun:

1. 45 caliber = 150 psi

Obsolete Acoustic Pulse
Generators Include:

e dynamite cap
e 45 caliber blank 2. 10 gauge = 300 psi

« 10 gauge black powder blank 3
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4 Click on “Pick Well” button A
Tesang Do Harc and select the well by double-
Tegsing Fibergless Rods on Downt clicking on the name or
9 Click “Load” button

Trash Sticks S Open

7

| f No Well Selected
| Use Pick Well to

choose a well. .
Trash Sticks TV Open

Non Erratic [

UnacchWellbore Friction

Y11 \ A\VA o

If one does not exist, Create a Well and be sure to enter
at least avg. joint length, pump and formation depth.



Attach Echometer gas gun to well

Check the threads
on the wellhead
valve for corrosion,
wear, or damage.

For 2” NPT make 4
1/2 turns for SAFE
connection to
Wellhead when
attaching the
Echometer gun.

Less turns may
mean threads are
damaged.

Apply Teflon tape to
Mic Protector collar

to prevent galling of
threads. 5




| Attach gas gun to well
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S 1. Know the pressure in the well at the
surface.

2. Be alert that equipment ratings
exceed well pressure.

3. Do not attach any equipment to the
gas gun having a lower rated working
pressure, such as a quick connect, its
use can result in personal injury plus
damage to your equipment.

4. Close off other connections to casing
annulus.

5. CHARGE gas gun volume chamber
ABOVE the estimated casing
pressure.

6. Make Sure Casing Valve between
Gas Gun and Casing annulus is Open
before shot is fired.
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Connecting to Well

Best Shot

|

Distance from
microphone to
casing must
be less than 5
feet.
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CO2 Gas & N2 Gas Advantages

Approximately 100 shots from 16 ounces of CO2

5 pound bottle will provide a lot of shots.

Fill CO2 from siphon-type bottle.

Large amount of CO2 gas contained in small cylinders.
CO2 critical temperature is 88 Deg F & 1070 PSIA.

If the bottle contains liquid, the pressure is 650 PSI at 50
°F, 300 PSI at 0 °F and 120 PSI at —50 °F.

As long as the temperature of the CO2 gas is high
enough that the vapor pressure exceeds the well
pressure, carbon dioxide gas is the most convenient
gas to use for acoustic testing.

If the well pressure exceeds the vapor pressure of
carbon dioxide, nitrogen gas is the most common gas to
use for acoustic testing.

Nitrogen gas supplied at pressure in excess of the
rating of gas gun. (May need Pressure Regulator)
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5Lb. CO,
Container

Constructed of
aluminum

Test pressure of 3000
PS| and a service
oressure of 1800PSI.
Dimensions are 20"
ong by 5.25" O.D.
Weight is 10 Ibs.
Capacity is 5 |b. of
liguid CO2, which is
sufficient for ~500
tests.

Gas valve has 0.965-
14 NGO R.H. external
thread.

CO2 CYLINDER wy/ HOSE

668432 (VALVE+HANDLE FOR €02 BOTTLE}

{ J
lJ_il GG486 (CO2 HEX NUT)
661487 (€03 NIPPLE)
3 563480 (BRASS HOSE END) GGl485 (44124)

(s )

CO,

5(B. CO2 CYLINDER
GG-0430

2.5 LB. CO2 CYLINDER
GG-0470

e HOSE, GG-2360

GG3465 (4412-2)

GG3460 (BRASS HOSE END)

VALVE BODY, GG-2050 ——/‘%

& GG-0310
5/16" O-RING, G6-2220 ——"

VALVE CORE, GG-2040 — ="
s
1/4" WASHER, GG-2020 ———— "
3/16° O-RING, GG-2010 ——— <>
~

CAP FOR QUICK CONNECTOR, GG-2000 —



Hardware Configuration:
N2 Gas

1. Typical Cylinders:

e N22 aluminum cylinder, 20.8 cubic ft,
service pressure rating of 2216 PSI.
The cylinder length is 17" and the O.D.
IS 5.25". The cylinder weighs 9 Ibs. or
4.1 Kg.

e N88 aluminum cylinder, weighs 30 Ibs.
with a length of 33" and an O.D. of
7.25". The N88 cylinder holds 83.3
cubic feet, service pressure of 2216
PSI.

« Both cylinders have a service pressure
rating of 2216 PSI and a test pressure
of 3694 PSI. Both cylinders are
equipped with a USA industry standard
CGA-580 valve that has 0.965-14 NGO
R.H. internal threads.

2. Larger cylinders are usually used to supply
gas for pressure build-up testing




Fill Volume Chamber with
Compressed N2 or CO2 Gas

1. Gas gun volume chamber is filled with
compressed gas.

2. Pressure gage used to determine when
chamber is filled approximately 150-300 psi
above the casing pressure.

3. Quick release of gas into casing annulus
delivers an acoustic pulse to the casing
annulus gas.

Equivalent Energy: 300 psi = 10 gage shot

11



Prior to determining Zero
Offset - Valve between
gas gun and wellhead
should still be closed.

When the wireless remote fire gas gun is
placed onto the well, charge the gas gun
volume chamber to a pressure in excess
of well pressure before opening the
casing valve

Charge > well pressure prevents debris
from entering the gas gun volume
chamber and valve assembly. Debris
could cause corrosion/wear to the gun.
Charge volume chamber to 150-300 psi
above estimated casing pressure.

Open bleed valve to bleed pressure
between the casing valve and the gun
before obtaining the ZERO OFFSET for

the pressure transducer.
12



g Turn on the Gas Gun

> 2. NOTE: counting the
"‘f. rapid flashing LEDs
u_.- will provide the

¢\ percentage of battery
| life remaining.

T
a=w S T Tl
'y Ty e
et e

(Example:

. 2 flashes=20%,
6 flashes=60%.
10% per flash)

:::::
_________

Press Power button to turn on
the gas gun and pressure
transducer.

13



Select Liquid Level

.

Setup Hardware

2 Sensors connected

Dynamometer

Test Well o

| ——7

g

—

FT
History.

F12
Utilities

No LLs taken
around this test o
date

zoom ) (o ]

F1
Help

Click on “Liquid Level” button

Click Dynamometer to acquire pump cards

Click Liquid Level to shoot a liquid level.

14



Click on “Pick a Sensor” button }

[ 5
b 4 2
I |
Optional %
ele el No Tests
“i:_ WG 2451 s |
e Fluid Above Purnp | % % ]
Deep_well (@) & o | DistegUoliqud | ¥ ¥ waseener "
Guwm A N | ormu e L] ft Gas Free Above Pump o ol
1 — o [ * wrs [ xEx ] av[ *E ] etoce [ EF
1 h— f_f_j NONE L | ws| |
| N
s 0 2 \ ples : Deep we
S pu—
F2 | §
- Smanss | aa s
dware I . &
©
iquid Level :
LN | E ° No ACU tests exist for thi 1 w J WRFG 112121 %

— nnected
F3 / A'\\
" | Select Sensor

/Sensors are automatically \ o _Dynamometer ¢ WG 2451

&
- \
selected based on prior setup.| Ly o e 5
Click on “Pick a Sensor” if you c WREEEEE

want to change sensors. S o |

N JINT '




a Zero the Pressure Sensor

Click the “Zero Offset” tab,
| then click “Get New Offset”

Sensor Details

PT 4596

Renare

- l

Coelt

[ omom ]

Last Offset (PS])

Attention! Offset should be performed

-3.8

Last Offset: February 24, 2011

New Offset (PSI)

Get New Ofyet

| Contf | Seasor Chack

[Click the “Use Shown

Value” to accept new offset}
/

New Offset (PSI)

-4.0

When finished, close popup window to proceed with testing.
Changes save automatically.
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Prepare to shoot the Well

(Charge the gas gun 150-3003

above surface pressure on the
well.

2. Close the gun bleed valve.

3. Open casing valve between gun
and wellhead.

4. Close casing valve to the
flowline.

17
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L™ " Prepare to shoot the Well

——

- Yl

1.

Open the casing head valve
between the gas gun and the well

Before opening the casing valve,
the operator should know the well
surface pressure and be alert that
equipment ratings exceed well
pressure.

Close other valves connecting
casing to flowlines

Isolated from any surface piping
the casing annulus acts like a
glant gas storage bottle

Pressure Increases due to free
gas flowing past pump intake into
annulus.

18



6 Start Acquisition from Sensor

o L

| _ ..j ﬁ%ess “Acquire” switch
# " } ' H

L B8 | ongunand wait for the

- Win “Fire” light to stop

. -'!"-'.,, blinking, then press

3 3 a.“
2 N7 I
5y AN A

¥

“Fire” button when
ready to shoot. Make
sure the chamber
pressure is greater than

\ the well pressure./

Press Acquire to automatically
activate the gas gun and
pressure transducer.



Or TAM Software: Take Shot Button

Prepare to acquire
shot by following
steps on
INSTRUCTIONS
panel.

1st: Charge Gas Gun

2nd: Close the gas
gun bleed valve

3rd: Open the casing
valve between

gas gun and well.

4th: Close the casing

valve to flowline.

Inspect the well noise displayed on the screen before shooting to verify proper

Dynamometer |

[Fags

I

CBE

BT |

11/26/2013 03:56:10PM

[F10

L3

Take Shot

F3

2

Abort

- o 1
18 E
.{,ﬁl i L--.I ‘E
)| VRFe 108 g Optional K
— W Jw
11142013 05:31:14PM
Test Info o Comments: |

Casing Pressure

"'0-2 psi (g)

Noisy

Background Noise
Level

2.61 .

Both bar and graph are displaying background noise.

First - Charge the gas gun.
Second - Close the gas gun bleed valve.

Third - Open the casing valve between the gas gun and the well.

Fourth - Close the casing valve to the flowline.

instrument operation and well conditions. If excessive noise exists, use a larger charge
In the gas gun or increase the casing pressure to attempt to reduce the noise level .

20




@ Start Acquisition from Laptop

3 Sensors connected

Start new test

o5l

[Fﬂ)

4
REM_GUN 4444/

|I|||
E PT 512

4 Pick a Sensor

Click on “Start
New Test”

pickwer] £

L 5 5
# § g Take Shot
Setup Hardware 4 AC E E %
® 3 -
Liquid Level REM_GUN 4444 g g b tt
3 Sensors connected v o~ Pump *.* \ u O n

FZ’/‘-“\ N

S
Dynamometer [ Test Info ] P 4 / Commems:l |f Report 1

Jtsfsec *.* II

,PickWeI\ o
Test Well o

Noisy Background Noise
Level

§ 1.15

| Kl'he background noise
screen will show.

- Click “Take Shot”.
ft Quiet \ /

Casing Pressure 0 4 psi (g)

Sec

~

my
el
Fd
-
-3
P

First - Charge the gas gun.

Second - Close the gas gun bleed valve.

Third - Open the casing valve between the gas gun and the well.
Fourth - Close the casing valve to the flowline.

— B —

o —

No LLs taken
around this test o
date

"7 Zoom ][ Edit ]

21



Wireless Remote Fire Gas Gun

Volume chamber manually or automatically "
filled with compressed gas.

Charge in the volume chamber filled to
desired pressure above the casing
pressure.

Solenoid gas valve quickly opened by
software control from the laptop computer.

Acoustic pulse generated by sudden
release of high pressure gas from volume
chamber.

Noise-canceling dual-disk microphone
detects the shot and the reflected pulses.

Accurate strain gage pressure transducer
electronically indicate temperature and
casing pressure.

22



TAM: Fire Shot

1. Message “Acquiring shot” is displayed once the gun is fired.
2. Shot is acquired for predetermined numbers of seconds based on depth.

Note: If shot pulse was not detected after firing gun, then press Abort button
(Stop acquisition of shot data), recharge at a higher pressure, go to step 6.

72 [ [ F10 Bl
|r. ACQ | Acdi 1 |1 Take Shat |
Setup Hardware 5 """l"' ll -?PXC | I T . * Ay
| & [ e eed ] Fe N
Liquid Level wrFc 108 | & | Optional 3 Abort ] ‘
1 Sensors connected P b ! N
F3 ‘
) NN < 1111472013 0531:14PM | 11/2672013 03:56:10PM
Pick Wen] 0 - = -
Dynamometer | _ TestInfo | & Comments \ ‘
Vil o by Sec Noisy Background Noise
i ] Level
Gun 4
— : 0.54
: & mV
LL:Oft (73 / N 3 2: _
A / z 04 fotn b, N e o
Dynamometer 2 _2_'
o TP 4
w e \ ]
GDA . Quiet
Casing Pressure 9 3 -
B psi (g)
(23
First - Charge the gas gun.
] ] F12 Second - Close the gas gun bleed valve.
Utilities Third - Open the casing valve between the gas gun and the well.
LL on: Fourth - Close the casing valve to the flowline.
11/26/13 o : .
03:56:10PM F1
Help ’

I. Zoom ] Edit ] 23




TAM Software: Shot Acquired

T TAM - Examples : V11 (((ecHoMETER))) Alpha Nov 62013 11:43:18 [ [T E
2 ' P === o 1 )
b ACQ I Aca § in 1 IR [ End Pressure Buildup I
Satup Hardware i SR i lll (f?‘\ § | ? 5
| | J [ - - | m .ﬁ
i i = - E |
Liquid Level WRFG108 | & Optional ‘
1Sensors connected i - — S
s
: 11/14/2013 05:31:14PM | 11/26/2013 03:58:04PM
— PR
Pick Well | i Y - 2 . "
| Dynamometer Testinfo | 4 Comments | Report
V11 0 (e ) o Fluid Above Pump 890 .
_r[|| Distance To Liquid 43 3 6 '
Eun ! ft Gas Free Above Pump
CBE 890 fit]
R | 8.418 w151 136.78 A1 1030 . neisec | 16.25
Ir T P | ]
| | |iﬂ||ﬂf lﬁllﬁiiiimﬁ""“ oo 1 |
Sec 0 1 2 3 4 5 6 T 8 9 10
¢ O TR e Ll X e T "ORE T 1 T L e x s a1 & & —a o L & -u o -5 1 u & 4 o 1 s 4 5 o 1 /——
| 30T C ILL
s 1
2] 1
= : e oblBhey o B o o . r) - | ‘ ;
:E- Oy | ¥ mmﬂ[l'i]'it!r VIETWF e ¥ TV = v
-2 | !' L
4] : 1
- I " z II : I * ] " " L] . 1 ] o L]
L _43_35 1 I i 0 1000 2000 3000 4000 5000
| « > ‘ Kick: | <-Prev | i Next-= | Scale: | + | - 1 Fwe Buildup
- | W — — [ 11.3 psi (g)
s . , | Expand | -0.04 psifmin
i : - & Method 1 - Collar Count | -.
LL Annotations._ . J - . Fine Tune.. |
on: = —_— | =
11726/13 o r - J Method 2 - Downhole Markers ‘ r
03:58:04PM [F1 Plat Controls ‘ - ‘ Details W
. p Help ) [ Method 3 - Acoustic Velocity f )
Zoikn 1 = | . ‘ InProgress | End Buildup |

Note: Acoustic Shot Trace is automatically saved. TAM continues to acquire casing
pressure every 5 seconds for a maximum of 15 minutes or until manually stopped.
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TAM Software: Verify Shot Detalls

Alpha Nov 62013 11:43:18 [ (5] B

T TAM - Examples : V11 (((ecHOMETER)))

F10 - 1M
*End Pressure Buildup ‘
A

I 11/26/2013 03:58:04PM

Pulse Type : Fluid Above Pump | 8§90
{[ V] Explosion Implasion [ ] ) 36 ft Gas Free Above Pump | 890
136.78 A1 1030 «e asisec | 16,25
I- [TH P | |
1 |
[ et T DU DN DU DU DU B
‘ ] Tubing Casing k IlLL
T
_ : |
" WE" Stﬂte ]l'l i I'-'|.'|I Ly = r‘l'- - . —h—
-—‘ " .
‘ & Producing l ‘ U Static ]
! T . . T ¥ ' : . T . ] ) y T ¥
':‘EHP '.--""i'_il:'~'5|ll-':-l;.'|. II?EJI]U 3000 y 4000 _ dSBI}ﬂ
<-Prev |l Next-» ! Scale: | + || - 1 —:Pfessule1ﬂtu:|1.l u_p{}
= . i — | | i 51
| Expand | -D.D-ﬂppsi:’?mn
Last collar before liquid level {ms) e _‘ Fine Tune... |
d 2 - Downhaole Markers | 5
[k poipizaz: L ’ Details |
™ Zoom ] - | Help | L Method 3 - Acoustic Velocity | o D End Buildup |

Note: If an insufficient liquid level kick is obtained or the data is otherwise
unsatisfactory, increase the pressure in the volume chamber and repeat from step 6.
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Reset

\/\/ ~

Kick Selection

Sec 7.4 7.6 7.8 8 8.2

| Use mouse to fine
.4 tune the selected

| kick. Move LL to

7 the knee of he kick.

T .
4400

\NOL1E.

r T :
4600

AV

J T
4800

Scale: Ej EJ

NE LL Selection

Alpha Nov 62013 11:43:18 [ (5] B

F10 _
[ kEnd Pressure Buildup I

Fine Tune

‘ U Apply Low Pass Filter |

[—IAdjust

[ onot l:[egm_l'mng

‘ Liguid Level ‘

— Pressure Buildup

Scale # | - ]I

| Exwand | 0 54 psiiin
Fine Tune_ |
Details |
In Progress End Buildup |

aiculated and selected a

candidate for the best Liquid Level kick.



Acoustic Trace - RTTT

e | 8,39 (13648  ~[1030. e[ 16.25
i : -
wEOmTR - T |

T I I I T T T T I T T T T I T
0 1000 2000 3000 4000 5000

The Liquid level is automatically determined by the computer from reflected
acoustic signals digitally processed, filtered, and displayed versus time.

TAM measures the time for the acoustic pulse to travel from the surface
through the casing annulus gas to the liquid level and reflect back to the
surface (round trip travel time, RTTT).

27




TAM: Determine Depth

571 TAM - Examples : V11 (((EcHoMETER))) Beta Nov 27 2013 13:44:25 [l [=] [

—_— ] l : Ea 1 [_ ' Fi0
& Sl 't"? WRFG 10 tB _?_ Optional | = Start new test @
Setup Hardware £ : J J

- Liquid Level 1 09/23/2013 03:3000PM | 11/26/2013 03:58:04PM LL History |
Base not connected =

F?’_./ﬁ"\, ~ Test Info J & Cumments:| | | Report |

— o M Distance To Liquid 43 2 6 ft e e e 32? -
VA1 0 —l Gas Free Above Pump _ &
aif o | 8.399 w7 [136.48 21030 ne sesec | 16,25
: e w1 PRt : v ! |

o 9 1. : T S S S S o
g |
24 |
= o —" LLhL.!.PI Wl b s e A A a o x i i tnsa] L BN
S MU'UUWV”W“‘"W“’“ e G S A A e s A
2 |
4] |
] T T T T T T T T T T T T T T T T T T | T T T T T
ft 0 1000 2000 3000 4000 5000
| <] = Kick: | <Prev || Next-= Scale: | + -  Pressure Buildup
11.3 psi ()
Expand | 5 08 sifmin

Fine Tune._.

T = [ & Method 1 - Collar Count \
LL on: Annotations. .
11:‘26;’1.3 o ] [ [J Method 2 - Downhole Markers ‘
03:58:04PM Plot Controls. .. ‘ Details...

[ [ Method 3 - Acoustic Velocity

i

2o | em |

The depth is calculated using an acoustic velocity determined by the automatic

spreader analysis, click “Method -1” to manually adjustment collars.
28



Collar Analysis [=18F74) is

1. Choose collar region

Sec 1 0 4 5 i T 8 g 10 1 12 13 14 8 9 10 11 12 13 14
) R i | L Ui i ) ot L Py S P T S o S e R e A Y P Lt )t e oVt W i e S ot [ LA e i e e B Ly ] e g R 0 Ry T O T gy o gy R 00 O
] C
4
f \
E 0 _M... ...AvﬂvA“ MW\J | inl]'rhﬁ-‘v_‘j“*i."-h_'n VHV"VAW.'H&W*" - _'*VA'J“’VN"* A P s o A .l._r'_ 1.9 S P W
2= '
A
: . . . . : . . . T - T T T ' T
ft 0 2000 4UIUU EUIUU 4000 6000
2. Adjust collar markers [|_| .étgt_o___Cu_I_I_ar_g_n_ele_c:_t_i_nrl_jl [Ef- Manually Adjust Collars | Srale: F ] bction l [LJ ManuallyA_djgs__t_@u_:ull_l_a_r_e_._] Seale: FJ D
Sec 3.IT 3.|8 1 tll 41 4.2 4.3 4.4 4.5 4.6 1-|6 1'|T 1-|8 1.9 2
I L PR i PR L PR R T i TR b, o Al ol ol [N, T X e T} i rasirel O P e L TR It S | Y [t L - T T L L L), L S e | P S L
0.5+
> 9 HAA/\H M M[\hn[\ﬂ[\ﬂ/\m
E U \w V/ I (TR T V “ V ”
]
I
] 1
I 1
1 1
1 ]
1 ]
I I
] 1
i i
0.5 i i
1 ]
T T T T T T T T T T T T II T - T T T T T T
ft 1800 2000 2100 2300 900 1000
(0 Raw] (& #P] (o 58P | [O HBP) < JL < ][> scale: (+] () U >_) Scale: [+] (-]

S [ | e | IS J
Int:;val 1 024 i Lr:t:fg\":::l 1 6 . 1 6 [/] Apply Automatic Collar Count 9 5 Apply Automatic Collar Count
M 1031w ersee | 16.26 e 4330 « (25 29] Love | 4326 &




Analysis Method: Count Collars

N s

MYV A

NNV AP WA AN AW

Joints

CCCCCCC 83 Fiter Width | 14,1551 18.1551
* 136.60 last Collaf‘ 0.252 5.356
on | 4330 M 1031 s e | 16.26

Automatic Collar Count analysis method will determine the depth to the
liquid level for 95% of the wells
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. Testlnfo | &

Acoustic Trace with Depth Determination

LL History |

(09/23/2013 03:30:00Pn | 11/26/2013 03:58:04PM
e |

Comments: |

Distance To Liquid 43 3 0 ft

r

Fluid Abowve Fump

896 -
778 «

(Zas Free Above Pump

RTTT (se0) | §.399 #1s 1 136.58 A1 1031 ws dsisee | 16,26
| | e e itz £ T == ! |
5“4__...‘i’hm..1.. ..%....?....?.....?.t..?....".'....*i.iLL..?....‘P..
5 Collars count depth (C)is
2] oted on the acoustic signal. /.\
0 o - LW MW RTINS S S Wwﬁvm,-.m T AL
|
4 l

r i T r T T T T r T T T T r r T T T T T T T
0 1000 2000 3000 4000 5000

BE; [.;: I = | Seale: [+ [ | ~ Pressure Buildup
= A =4 = A =

| 11.3 psi (y)
[E_XF_’EEJ 0.08 psifmin
l Annotations.__. J [ Fine Tune... |
- | [J Method 2 - Downhale Markers l [ .

Kick: [ {—Preu_}[ Mext-=» |

|[‘~_i’ Method 1 - Collar Count |

[ Plat Controls... | Details. .. |

)
| [0 Method 3 - Acoustic Velocity |

The Liquid Level Depth (LL) of 4330 feet is determined by multiplying the
RTTT (Seconds) by 1/2 times the average joint length (Feet).
(8.399*1031/2 =4330 feet) 31



e Results:

Finish Pressure Buildu

(((EcHOMETER)))

Beta Build Mar 102017 08:49:26 [ (5] £

oo | |[]p A bl e [l e
/If using a PT, observe casing e
pressure buildup for one to
two mins, then click “End

N Fluid Above Pump 71 7 1t

Bnce To Liquid 45 0 9 ft Gas Free sbove Pump | BT B
592 w15 [142.23 /(1050 « e 16.55
kY

B

C AL M a

ARG A

View Pressure
Buildup

Use methods and
tools to refine results /\>

LL on:

uniz ()
02:12:39PM G

[zoom |[ewt ]

I —7 ]
00

— ure u
< xpand 1 ! ¥

T T
00 4000
s ()
Fine Tun

[Q:" Method 1 - Collar Count ]

-
O Method 2 - Downhole Markers ]

-
O Method 3 - Acoustic Velocity }




TAM: Pressure Build up

kEnd Pressure Buildup

bl

Optional

< Pick a Sensor
¢ Pick a Sensor

WREFG 108

114142013 06:31:14EM | 11/26/2013 03:58:04PM

:m & Comments: l

Fluid Above Pump 890 ft

Distance To Liquid
q 4336 ft Gas Free Above Pump _ 801 ft

R (e | 8.418 | 415 [136.78 a1 1030 - nsisec | 16,25

T T

T
5000

T
2000

Kick: i <-Prev J Next-> I ) ~ Pressure fu;ldup ..)—_
> e |]111.3 psi (g
‘ Copens] llu.us psifmin

|&"  Method 1 - Collar Count |

o
Fine Tune

Annotations. W

, L] Method 2 - Downhole Markers 1 b
: Details__. e

Plot Controls_ .. | =
) L] Method 3 - Acoustic Velocit 7
L - In Progress End Buildup




Casing Pressure Buildup Test — dP/dT

At the well the TAM will | \
d|sp|ay End BUlId Up Test Info| 4 Comments: | HRepnrt ]
Message after 2 minutes E
elapse.

Pressure measured at5
second intervals is being [
recorded and the pressure j ,
buildup rate is being 13 [
determined. -

The buildup line is selected f :
by drawing a line from the 127 [

origin of the plot to the last S S S SR S ZU

point recorded. )

If the bUlIdUp line does not 0000 0020 0040 0100 0120 0140 0200 'nz:-zu
fit through most of the data, Defta Time

wait for the next point to be Casing Presswe | 14,3 psi@l - Adjust Straight Line End Point
plotted and stop the buildup change nPressure | 0,18 5 { [ <-tet | [ Right—> |
when the curve best-fits change inTime | 02:00 s
through the all of the points. [ WMoty Cesig Pressure | GasFlow | 3.3 msc

Pressure Buildup

14

psi{g)
Delta Pressure, psi

34



Acoustic Surveys Answer the Following

-

© N o O &

Well Performance Questions:

What is the depth to the top of the liquid?
Does liquid exist above the pump?

What is the percentage of liquid in the annular fluid
column?

s gas flowing up the annulus? At what rate?
How efficiently is the well being produced?

Does the liquid in the casing annulus restrict production?

Does the casing-head pressure restrict production?

What is the maximum production rate available from the
well?
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TAM Final Results

o x

S}

Alpha Nov 6 2013 11:43:18 ! E x

[ Print ][ PDF |[ Email ]Ejj 100% -_F‘rudm:ing -j' Settings |

-

Start new test ‘ ‘

(((ECHQMEFER))) Vi1 11/26/2013 03:58:04PM o,

Liquid Level

Fluid Above Pump 890 ft '
4336 ft ‘ Gas Free Above Pump TT3ft

Production Modify...

Date Entered 09/21/98
Current  Potential

Oil 14 24 BBL/D

Water 60 103 BBL/D

Gas 40.0 68.8 Mscf/D

IPR Method Vogel
Producing Efficiency 58.12%

Casing Pressure
Pressure 11.3 psi (g)

Annular Gas Flow
— Gas Flow 3.3 Msci/D

Fluid Properties
% Liquid Above Pump B86.82%
% Liquid Below Pump o

Wellbore Pressures ! | Expand 11.3 psi ()

0.08 psifrmin
PIP 275.3 psi (g) @ 5226 ft
PBHP 275.3 psi (g) @ 5226 1t
SRHP 4R1 2 n=i (n) # 8I9A fi

~ Pressure Buildup

O Method 3 - Acoustic Velocity

For the Final Results, click Report button. Here TAM displays the results based

on the determined liquid level, acquired casing pressure, and well data.
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Remove Echometer gas gun from WeII.

PR, s gl
i .‘-u.".
% b

Use bleed valve on gun to release confined pressure between well valve and

gun. Be sure to release pressure before removing pressure transducer.
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Time to Depth Relationship

CASING
PRESSURE

—

B

WELL ANALYZER

el

dPIdT@

M-Iy

< 2-CASING

o Z~ TUBING

1 a1 2-LIQuID LEVEL-T-——=

TRACE

5

S =

- C_:CDLLARS—\i____J___,_..

=
b

1.

The Depth from the gun to an
anomaly in the casing annulus
Is directly proportional to the
time, RTTT, for the acoustic
pulse to travel from the gun
down the casing gas to the
anomaly and reflect back to
the microphone at the surface.

Microphone housed in the gas
gun detects the blast from the
shot and reflected sound from
collars, liners, perforations,
liquid level, plus other
obstructions in the annulus.

Based on formation depth TAM
acquires acoustic data for a
predetermined numbers of
seconds.
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Acoustic Velocity in Air

Lightning

See Flash

then, hear
“BOOM”. Speed of sound

§

1100 FT/Sec

Sound in air travels 1100 feet per second. If a person “sees” the flash and
hears the “BOOM” 5 seconds later, then the lightning struck 5500 feet away.
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No Collars or Coiled Tubing

ﬁ FLUID LEVEL SHOT WITHOUT COLLARS

t

s
| [/ ___ SECOND MARKERS | \/L
D=TxV
2

D=DISTANCE TO LIQUID  (FEET)

T=TIME TO LIQUID LEVEL (SECONDS)
V=VELOCITY OF SIGNAL (FEET PER SECOND)
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Estimate Acoustic Velocity
_ 03/29/2004 03:35:51PM | 0g/23/2013 03:07:36FM |

Test Info ¥ ] Comments: |Example data - First Liquid Level - Producing [ Report ]

Fluid Ahove Purm
Distance To Liquid 47 0 3 £t P igi ft
(5as Free Ahove FPump .

e [ 8.693 | #19(148.35]  A[1082 w o= 17.07

Modifying Gas Properties and Temperatures changes them in the well version for this test.

. [0

‘ Annotations._.. |

el | 4703 & Vaoery | 1082ns craviy | 0.95

Wethod # - Downhole Markers ‘

Ehot' i |
iFIg = 5 . 2
. - "" T Acoustic Velocity Determination
T [ghot | ‘ ' i
47 i U Enter Acoustic Velocity ‘ ‘ & Compute from Gas Gravity |
5] 8 -~ Gas Properties ~ Temperatures
1 i Gas Gravity 0.3500 Surface 70 deg F
= “‘_“*""“"" | %C0O2 o Battorn Hole 138 deg F
1 l Compute Gas Gravity
i i MlZ 0 From
2] | Gas Composition ~ Surface Pressure
1 : THZS 0 _ ]
] | Casing | 46.8 psi [g)
. |

‘ Plot Controls... |

‘ & Method 3 - Acoustic Velocity ‘




Analysis Method: Acoustic Velocity

Compute Gas Gravity From Gas Composition

%C3 177

Acoustic Veloci . %IC4 0.27

%NC4 067

E]" Enter Acoustic Velocity

%IC5 0.21

~ Acoustic Velocity
%NC5 0.23

% C6+ 0.42

Acoustic Velocity 801 fifs Total 100.00

Gas Gravity 1.42 [ Done ]

Modifying Gas Froperties and Temperatures CHANG

Lol | 86 & Veoety | 801 we oy | 1.11

Enter Velocity Enter Gas Composition

Reference: Acoustic Velocity for Natural Gas, Echometer Company
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Acoustic Velocity of Gases
Depends on P, T and Specific Gravity/Composition

PRESSURE, KG/CMZ

PRESSURE, KG/ cm?
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- ACOUSTIC VELOCITY, FT/SEC

Low Pressure Hydrocarbon Gas

GAS GRAVITY AS A FUNCTION OF
ACOUSTIC VELOCITY

1400
N Ei
1300 ‘\X\\\\\'r\ Velocity =1130 ft/sec [T Gravity=0.81

1200 \k\k

AAVAN ¢=—t AIR (TPB°F |8 4 PJiA)

1100

#,
/]

1000 \

z
A/
vl
///‘/1

800 ¥

DO NOT|USE] ABDVE 110
HYOROCARBON GAS |AT |TS7F o \l

6 o¥ .8 .9 1.0 (N 1.2 .3 1.4 LS5 1.6 L7 Le
SPECIFIC CRAVITY

- ey
. U P\'b—,__
» M" \JM \1\&
\\
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| , ' TAM - Examples : PFL_Model M_Example

[ Setup Hardware l

Base not connected

)

PFL_Model_M_E
xample

Gin o

8 Ldasesh [ |
o o a0
—

| L~ ~

Production: 09/21/9
14 BOPD
60 BWPD

(((EcHOMETER)))

Release Mar 12 2018 14:43:23 [l [=] x

“H”H H”‘ ” F |I I q il hl T“ W

& | 5 —= |5 Fi0 i
= | Pu" -------- = I 2 I E tart new test
Liquid Level WRFG587 || & Optional £ ‘
T v ¥ _J
S e TR .
" P 01/24/2006 10:44:40AM
N il )
Dynamometer TestInfo | & f Comments: |Tut=.sda\3|'3,.-r Morning - Acoustic Test 600 psi ‘ [ Report 1
F#I-fl" B _ o Fluid Above Purnp 641 f# TVD
'”k Distance To Liquid # MD .
, Equivalent 525
CBE Gas Free Above Pump Enm
- RTTT sec) | 8,683 #7151 144.65 | 4| 1056 ws e 16.66
2 N i T PYPRUVTEPOR, S
(Ul
4 & 8 10
| | | L Ll[I_Lu |
|
|
|
NN |
I | | [

Load '
Search |

[ & Show Groups Hﬁl' Show Close Wells | No GPS Signal
FFL_Lotof Gas? *
PFL_Lot_of Perfs 2000
FFL Model M Example Mext-=
FPFL_MoveltToFrovelt ; *zr Count |

- N

ole Markers |

B 11:01/24/06 10:44:40AM Plot Controls ]'
Help
, [ Zoom |[ Edit

[ L) Method 3 - Acoustic Velocity |

T T T
3000

Secale: E’ ﬂ

|

Fine Tune._. |

|

Details. .. |

— —
4000 5000
— Pressure Buildup

~, 52.3 psi (o)
N 011 psifmin




TWM Recall Previous Data

‘Examples : PFL_Model M_txample <Surface Card> acq-[01/24/06 11:02:56] Dynamometer Test - E X
T P q-1! ¥ e Bl il

ot b Qpen Data Set File
/141t 1] Base well File

Open Cancel | File Transfer... ]

Il PFL_Anchor_ButhotSet 88| | &k 2] Data Setsfor Given Base Wl Fie
i m PFL_&nomaly

m PFL_DHM_Casingw!tChange Date/Time =] E=HA R | Dezcrption ]

.. 5% PFL_DHM_CoaBedPerfs ‘WDDE 10:30:57 &--DYCp-- Tuesday Mnrning‘B
& PFL_ESP

m PFL_Gazeous_naoisy
X3 PFL_Gaslift

A& PFL_High
% PFL_High_liquid_low_gas
A% PFL_Imp_Exp

A& PFL_Liner
: Lot of Gas2

- {ER PFL_S55V N
m PFL_Tubing_anchar
: E PFL_“ermHighFludLevel

XS PFL_WSD_ESP_noize
X3 PFL_WSD_ESP_noize_2
5 m Plunger_Marmal Cocle
&% PRT Bending Polished Rod
E PurnpingB elowPacker
B4 RodPart_3000
M RodPart_5365
5 m RodFart_MoPlunger
= RodStetch C:ATWMMExamples\PFL_Model M_Example.011
- MB Sand Springs #277
¥ candia M

| > [ Show Individual Tranzient Acoustic Hard Shat Files

_
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Well Description Data Tab

Define Base Well Information with Selected Production Method

| i
| O QuickView | & Detailed View |
Pil """
|
! 01724106
PH 10:30:57AM o l
; Delete
[
e; Insert Version
[
, [ Change Version Date l
E
T
| Wl el Name |IPFL_Model M_Example |
, £
: Conditions well 1D | |
B
g _ Company MName  |ECHOMETER |
! hechanical
!
| Wellbore Operator Name  [BILLY |
R
| Lease Name |[EASTEND |
|
i .
| ﬂ%y_ﬂe_m Comments This is an example of a well with un-anchored tubing with the Pump Intake set below perforations.
[
i P 4 JCRO Master Weights 40" from end of Crank 84958
| Master weights weigh 5308 Lbs.
! Survey
i 71secf10 strokes = 8.45 spm
o :
| ;
! Producing Group Examples ke
; Interval
i Subgroup -
1Y K
d Tubular GPS D Current Location
| ¥
; Markers Mo GPS Signal
|
| = S
i
| el
Pr Description
N = -
{ e —
: [ Change Template. .. ” Summary | Undo Save Close |
LL:0

Help Viethod 3 - Acoustic Velocity

— 47
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Llft System Tab Data not used in Fluid Level

O  QuickView | & Detailed View |
0112406
10:30:57AM [ i) ]
Delete
Insert Version
[ Change Version Date ]
( — Lift System Type -
el Select Lift Systemn | Rod Pump -
Conditions
\r- ¢ ™,
Mecharnical urface Lnit and Torgue rime hover 0 ring and Fump
Surf Lnitand T B Pl Rod St 6 2
Wellbore
L — Surface Unit — For Net Torque Calculations Use
=
Manufau:turer|Lufkin Conventional | @ CBM From Counterweights Database
Lift Systemn Class [Ganventional | CBM: Kindb  CBE: 10.47 Kib
\, (Z) CBE Manually entered
- AP1C-320D-256-100
| | CBE: Kib CBM: 523.3 Kin-lb
Survey Model| | Use Date/Time CBE CBM
. Stroke Length|100.00 - in O Jo1/24/2006 11:16:46AM  |10.92 5233
3
i Rotation T CW @ CCW
Froducing
Interval | Select Pumping Unit |
*
e &' Automatically Detect Valve Tests ;
Tubular — Counterweights Database
Markers
L Counter Balance Moment (Existing)
f "
500.9 Kin-lb [ Counter Weights. .. ] L — —
Wiell
Description Waight of Counter Weights  (5308.0 Ib
L
Change Template... H Summary I Undo Save Close I




Wellbore Ta

O augflien | Detaied View |

Required: Tubing OD, Tubing ID, Deviation

Survey, Avg Joint Length, Pump Depth

01/24/06
10:30:57AM [ Npwr )
¥leta
Inseg Version
[ Chang"u"eraiun Date j
i
Wl Tubing Hardware =
d =]
Conditions # Top botyfm oD Weight ] Avg. )t Len Present @ Measured Depth
i 2
\ ft Jinoo e i Lw .( o [ Welr: RKB
-
_ top |0 5226|2375 |460 1995  |31.700 KB Offset
Mechanical /
Vi'ellbore "] Sub-Surface Yalve I:I
.
" 24039.6 | Landing Nipple(s] |:|
Lift =ystem [ Insert Tubing Row l [ Delete Tubing Ruwl
Casing(s] [ Packer
Survey A _ o
& Production L] Intermediate L] Surface | Bridge Plug
; # Top bottom oD Weight 1D Avg. Jt Le... [¥] Tubing Anchor 5100.0
Plrotducnlwg ft 8 =| i O i 5 [ Seating Nipple 5226.0
nierya top |0 5226 5.500 15.50 4,950 31.700
> oeuge [
Tubular ] Other | |
Marl{erg Total §1003.0
> Add Liner at End ] [ Insert Casing Ruw] [ Delete Casing Row
Wiiell EanE Ny
Description == All Depth are Measured Depths ==
b

Change Template._. l [ Summary J Undo Save




Conditions Tab

Required: Oil & Water Rates, Gravities,
BHT. Formation Depth, Static BHP

(. Quick View !i

01724106
10:30:57AM New
Delete
Insert Version
[ Change Version Date ]E
- — Well Production — Fluid Properties
Wile|
i il 42.0 deqg.API
Conditions & Date il Production er Production| Gas Production Tubing Gradient £
e MM/DD/YY  |BBL/D  A[BBL/D «| Mscf/D -| psifft Wifater 1.050  Sp.Gr.HZ0
i 1 (0972198 14,00 60.00 4.00 0.435 |
Mﬁ;ﬁg@ﬁ' = ki || | Fluidvise 076 ¢p
2
b 3 | Gas Gr. 0.92
Lift System - ks 100
5
9 - I/ e a2 0.00
=
Insert Entry Delete Entry YaH2S 0.00
Survey _
; [7] Always use the above gas
i @ properties for pressure profile
" = 1 - i calculations
. = . )
p{cj:[dUC|r|-lg g l i E- Compute Gas Gravity
MM E =) g
o ]
> = ﬁ | - = Temperatures
E Z 70
Tubular = 8 Surface deq F
MEII’REI’S E g Bottorm Hole 136 dﬂg F
’ i Production vs. Time : Standard Conditions
Wilell 08/21/98 - 09/21/98 Temperature 60 deg F
Description ——0il =—x—Viater -—m—Gas Pressure 14.7 psi [g]
e
Change Template. .. I [ Summary Undao Save Close '




Quality Control of Acoustic Survey Data

Inspect the well noise before shooting. If excessive noise
exists:
« Use alarger charge in the gas gun
e Close Casing Valve and Determine if Noise from Downhole
 Increase the casing pressure to attempt to reduce the noise level

Inspect the acoustic trace. If an insufficient liquid level kick
IS obtained, data is otherwise unsatisfactory, or shot not
detected:

 Inspect connections and Acoustic Cable

 Increase the pressure in the volume chamber

* Increasing casing pressure improves collar and liquid level
response.

e Shut down Noisy Pumping Unit (Surface Equipment) and Re-
shoot

Don’t leave Casing to Flowline valve closed too long and
push Liquid Level below pump.
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SINGLE and MULTI- SHOT ACOUSTIC TESTS

€ Single shot acoustic tests determine the
conditions in the well at the time of the test:

— Liquid level depth
— BOTTOM hole pressures
— Well inflow performance

€ Multi-shot acoustic tests determine how liquid
level and bottom hole pressures change as a
function of time. Well Analyzer Is programmed
for automatic shooting:

—~ Pressure transient tests
— Liquid level tracking tests
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