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1. SECTION ONE - INTRODUCTION

SYSTEM CONCEPT

The name SPIDRis an acronym for Self Powered Intelligent Data Retriever . The

SPIDRIs the data acquisition element of the system deve loped for pressure transient
testing of oil and gas wells  without well-bore intervention. In addition to the SPIDR the
system includes software for programming, downloadi ng and communicating with the
unit. A second optional software package converts t he acquired well-head pressure
data to bottom-hole conditions and generates all th e plots necessary for reservoir
analysis.

Pressure Transient Testing from the surface avoids the risks and costs associated
with running instrumentation down-hole. Surface tes ting is an important option for
highly deviated wells, horizontal wells, wells with tubing restrictions, sour-gas wells, high
pressure wells and wells with high bottom-hole temp eratures. The system's ease of use,

accuracy and compact size make it an obvious choice for testing underground
storage reservoirs, regulatory compliance testing o f waste disposal wells and
mechanical integrity testing of pressurized systems . This manual describes in detail the

operation of the SPIDRdata acquisition unit.

Note: The SPIDR has been certified INTRINSICALLY SAFE by the CSA and will display the
following markings:

Data Retrieval Corporation
SPIDR EM

@,

Intrinsically Safe for use in Class |, Division 1 areas when powered by

3 Alkaline Energizer E95 “D” Cell batteries.

Type “4” Enclosure

Temperature Code “T3” Ambient Range -25T to +85° C

Zone 0 Ambient Range -20 T to +80 T

Refer to Installation Instructions in Section 3 of the operating manual
before use.

SUBSTITUITION OF COMPONENTS MAY IMPAIR INTRINSIC SAFETY
To reduce risk of an explosion, batteries may only be replaced outside of
the hazardous location.

Class | Division1 Groups A, B, C, & D AExiall T3
Class llI



ATEX Certified SPIDR’s

SPIDR’s with the serial numbers 7001 to 7007 have b een individually certified to
comply with ATEX standards. These are the only SPI DR’s carrying the nameplate

displayed below.

I'1 G EExiallC T3 IP66

ATEX Certificate Number
KEMA O5ATEX 1086X

Data Retrieval Corporation

13231 Champions Forest Dr. #401
Houston, Texas 77069

United States of America

In compliance with Standard EN50284 Clause 4.3.1., because the enclosure of the
SPIDR EM is made of aluminium alloy, when it is use d in a potentially explosive
atmosphere requiring the use of apparatus of equipm ent category 1 G, the apparatus
must be installed so, that even in the event of rar e incidents, an ignition source due to
impact or friction between the enclosure and iron/s teel is excluded.

SYSTEM TECHNOLOGY

1. INTERNAL PRESSURE TRANSDUCER

The SPIDRcan be described as a recording, electronic, dead- weight tester.
Although this description falls short of describing its capabilities, it correctly implies that
the instrument is very accurate (see section 5 for SPIDRspecifications). That accuracy
is obtained from its internal pressure transducer; a shear mode, quartz crystal resonator
whose frequency changes with pressure. This transdu  cer is extremely rugged, accurate

and repeatable, making it well suited for oil field applications. The transducer utilizes a
second quartz crystal to compensate for temperature changes as small as 0.01 °C. The
temperature compensation system and the physical is olation of the SPIDRfrom the

well-bore ensure that the pressure data is unaffect ed by ambient temperature
changes or temperature changes in the well.

2. EXTERNAL TRANSDUCERS

In addition to its internal pressure transducer, th e SPIDRhas the ability to monitor
two external transducers. External transducers grea  tly expand the utility of the system
by allowing the simultaneous monitoring of other p rocess variables such as flow rate,
temperature and pressure. External transducers are powered by the SPIDRbut may be
located several hundred feet from the SPIDR The SPIDRutilizes 12 bit A/D converters
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for external transducers, which provide a resolutio
transducers are suitable for sour service and are a
accuracy of 0.2%.

n of one part in 2,000. External
vailable in several ranges with an

3. SPIDRPOWER SUPPLY

The SPIDRis powered by three alkaline "D" cell batteries. T  he batteries can
power the SPIDRand its external transducers for 5,000,000 samples or two years,
whichever occurs first. Each time the SPIDRsamples, it checks the battery voltage.
Should the battery voltage drop below 3.5 volts, th e system will shut down and use the

remaining battery energy to preserve the data in me mory.

4. MEMORY & INTELLIGENT SAMPLING

The SPIDR'smemory has a maximum capacity of 512,000 samples.
includes the date, time, sample number, pressure fr
readings from the external transducers. This actual
the “noise” level in the data. The chart below sho
various operating modes. capacity To maximize utili
Sampling” technique is normally in effect. It is th is technique to which reference is
made in the name  SPIDR(Self Powered Intelligent Data Retriever). Intelligent sampling
employs a fixed sample rate but stores or rejects e ach new sample based on the
pressure change from the last stored sample. If the change does not exceed the user
specified "pressure window", the new sample is disc arded. If the rate of pressure
change is small relative to the " pressure window", the SPIDRwill default to storing data
every 30t sample. The fastest possible sample rate is once p er second and the
smallest pressure window is 0.01 psi. To sample and  store at a fixed interval regardless

A sample
om the internal transducer and

number of samples may vary with
ws the maximum number under
zation of memory, an "Intelligent

of pressure change, a pressure window of zerois sp  ecified.
Number of Max Reading with Max Readings with
Active Channels 0 PSI Sample Window >0 PSI Sample Window
1 512,000 256,000
2 256,000 170,000
3 170,000 128,000

5. COMMUNICATIONS

Communication with the  SPIDRIs by three-wire RS-232 at a transmission rate of
up to 115,200 baud or by USB. Any computer with a serial communication port or a
USB port and running Windows 95 or newer can be use  d to program or download the
SPIDRand provide real time data display. Communication software for programming
the SPIDR and downloading the acquired data is included with the system.
Downloading the acquired data does not erase memory . Connection to the internet
for remote communication capability is also possibl e.
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6. SOFTWARE

There are two software programs associated with th e SPIDR system, a
communications program ( FLOWCOM) and a data processing program ( CSPRG.
FLOWCOM is used to program and communicate with the SPIDR It can be used to
make a copy of the  SPIDRmemory without interrupting its operation and with out
removing the data from memory. FLOWCOM also allows the user to view the data in
real-time, either in tabular format or graphically. CSPRGis used to convert the data file
from flowing or shut-in well-head conditions to bot tom-hole conditions. The conversion
is accurate for wells that will self-unload, do not exhibit slug flow, and have no liquid
column in the well bore. After converting to bottom -hole conditions, CSPRG can
generate all of the plots necessary for reservoira  nalysis including a Horner plot, Ramey
type curve, pressure derivative plot and Miller-Dye s-Hutchinson plot.



2. Section Two - FLOWCOM 32 SOFTWARE

SYSTEM REQUIREMENTS

FLOWCOM 32 was written for the Windows Operating Sy  stem. It will not operate on
Windows 3.X but will operate on all versions of Win  dows 95 or higher The minimum
system requirements for a computer using this softw  are are a Pentium processor, 256
meg’s of RAM, and a USB or serial port. This manu al is written with the assumption that
the user is familiar with common Windows operating conventions.

CAUTION: The computer should never be connected to the SPIDR during
the boot-up process.

INSTALLATION

Installation from Web Site Download

At DRC’s website ( www.spidr.com ) it is possible to download the latest version of our
FLOWCOM 32 SPIDR communication software. To do this , simply follow these steps:

1) On the DRC homepage, click on “Downloads” in the le ft-hand menu bar. This will
bring the user to DRC’s software downloading page.

2) Click on the “Download Software” hyperlink.

3) Click on the “Download Flowcom” hyperlink. The user may then choose the option
of a single file or two files sized to fit two 3 2"  floppy disks.

4) Run FLOWS32.EXE to unzip the FLOWCOM 32 installation files into a temporary
directory. One of these files should be called “SET  UP.EXE”

5) Run SETUP.EXE to begin installing FLOWCOM 32.

Installation from Floppies

Before beginning the installation process from flop pies, close all open programs on
your computer. Insert disc 1 into the A: drive ofy ~ our computer and select RUN from the

Windows START menu. From the “Run” window, click th e “Browse” button, select the
“A” drive and click “SETUP.EXE”. This will initiat e the “Install” process during which you

will be prompted for disc 2. The FLOWCOM software will be installed in a directory
named “SPIDR”.



Installation from CD

Before beginning the installation process from CD, close all open programs on your
computer. Insert the CD-Rom into your computer and select RUN from the Windows
START menu. From the “Run” window, click the “Brows e” button, select the CD drive
and click “SETUP.EXE”. This will initiate the “Ins tall” process. The FLOWCOM software
will be installed in a directory named “SPIDR”.

SPIDR COMMUNICATION

Many computers, especially laptops, no longer come with serial (RS-232)
communication ports and only offer USB ports. The SPIDR EM is capable of
communicating by either serial or USB port and ist  herefore supplied with both serial
and USB communication cables. Although the SPIDR e  nd of each cable is identical,

the computer end is unique for each cable type. In formation about the operational
characteristics and procedures for each communicati on method is presented below.
RS-232

The maximum length of the serial cable is limited t o 200 feet. However, as cable
length increases from the standard 10 foot length, the communication speed (baud
rate) must be reduced from the standard rate of 115 ,000. As a rule, any cable length
over 75 feet should have the data transfer speed re duced to 9,600 baud. Baud rate is
set from the FLOWCOM main menu screen as described in Section 2-7 under Options.
USB

The maximum length of a USB cable is 16 ft. USB re peater cables are available for
communication of longer distances. These repeater cables are not compatible with
some laptops. USB data transfer rates are 5-10 tim es faster than RS-232 and when
communicating by USB, all power comes from the PC i ncluding power to the SPIDR.
There are a few differences in procedure between Se rial and USB communication

which must be followed.

Do not start FLOWCOM until SPIDR connected
Do not disconnect SPIDR until FLOWCOM closed.
Select highest numbered comm. port when checking p orts.

The SPIDR must be treated like any other USB device . Connecting and disconnecting
to the PC must follow a standard procedure.



a. Connect SPIDR to computer with USB Cable.
b. The screen should show a box saying “Found New Hard ware SPIDRIII”
c. After a pause it will then flash screens saying “In  stalling”

You are now ready to start the FLOWCOM communicatio n program. If you do not
have this program installed on your computer, it ma y be downloaded from the DRC
website at www.spidr.com as described in Section 2 of this manual. After s tarting
FLOWCOM, click on OPTIONS in the top menu bar of th e Main Menu screen and then
click on “COM PORTS” and select the highest number Com Port shown.

MAIN MENU

When activating the FC32 program for the first time you will be prompted to select a
serial port by a drop-down menu. This is usually p ort 1, however, if the port is
incorrectly chosen, it can be changed from the OPTI ONS selection on the Main Menu.

The Main Menu Screen is shown below.

B FlowCom 32 o |m]

File Edit WYew Flow Tools Opkions Help

Data Retrieval Corp.

2. Program SPIDR 13231 Champions Forest Dr., Suite 401
Haoustan, Tr 77069

2. Download SPIDR Mow 10 2004
Tel [287) 444-5393
4. Sample Channels Fiuxd [281] 444-5397
-rnail drizEepidr.
5. Realtime Readingz Frhal A ea

hitbpe A e zpidr. com

: :
Select Function to Begin

E. Realtime Graphics
&. Exit Flowicom

The default color scheme that appears on the Main M enu may be changed by
double clicking the left mouse button anywhere on t he color that is to be changed. A
color palette will appear allowing selection of an alternative color scheme. The color
of the menu bar and the numbered buttons can not be changed.




Menu Bar Options

File

There are two types of files generated and used by the FC32 program. They have the
extensions “DLD” and “MK2” and are created when the SPIDRis downloaded. These
files will have the same name with the exception of the extension. As a protection

against the loss of accidental loss of data, the DL D file may not be edited but the MK2
file may be.

The “File” option on the top menu bar produces a dr op-down menu with the same
choices that appear in most Windows programs. The exception is the “Make Delta
Time File” option. This option is used to generate an ASCII file (extension ASC) with
Column 1 being delta time in fractional hours and C olumn 2 pressure. If external
transducers were used, they would appear in Columns 3 and 4. The “Make Text File”
option generates an ASCII file with the extension “ TXT”. This file contains the data

displayed in the same format shown in the FC32 “Vie w Data” window and can be
read by Word or Excel.

Edit
The “Edit” option will be grayed out if a data file has not been loaded. Selecting the
“Edit” option produces a drop-down menu showing sev eral data editing functions

available. These very useful and powerful function s are described in detall later in this
section of the manual.

View

The “View” options will be grayed out if a data fil e has not been loaded. With a file
loaded, selecting this option will show a drop-down menu with the choices “View
Data” and “View Graph (Sensors)”. Immediately afte r loading a data file, the data

screen appears as shown below.



&Y SPIDR Data - SAMPLE.ME2Z 10| %]

File Edit ‘ew Flow

Record Reading Date Time WHP ﬂ
PS1A,

Serl Number; 3015

Clicking the “View” option in the top menu bar open s a drop down menu that will
allow the user to graph the data file. The two opt ions for graphing are “View Graph
(Sensors)” and “View Graph (Flow)”. The Sensors gra ph option is always available and
when selected, will plot the pressure data as well as any information recorded by the
external transducers. The graph data option can als 0 be accessed by right-clicking
with the cursor located in the data in the window a nd selecting “Graph Records” from
the menu. The Flow graph is only available if Flow com has calculated flow rates and
cumulative production using either differential pre ssure or turbine meter counts from
an external transducer connected to the SPIDR The graph window appears below.



B Data Graph - SAMPLEMKZ ==

Print Graph  Prink Setup  Clase  Refresh

6500 SPIDR Graph of Sample

6000

5500 e

5000

4500

4000 /

3500

PSIA

3000

2500

2000

CHo 1500

1] 2 4 3 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Hours

The menu bar at the top of the window provides the user with the options of printing
the graph, setting the printer type, closing the wi ndow or refreshing the graph window.
The refresh option is used to redraw the graph afte r data editing options are exercised.
Right clicking on this window will generate a drop- down menu providing the user with
the same menu bar options available from the Main M enu window and View Data
window.

Flow

The “Flow” option allows calculation of gas flow ra tes through an orifice plate using

AGA3 standards. The drop-down menu provides the ch oices of “Manual Flow
Calculation” and “Calculate Flow Column” and “Calcu late Cum. Production”. The
manual option allows calculation of a flow rate for a single set of conditions. The
“Calculate Flow Column” option requires a data file in memory which includes a
column of measured pressure drops (d/p in inches of water). If such a file has not
been loaded, the second choice is grayed out. Sele cting the “Manual Flow
Calculation” option will bring up the following win dow.



Manual Flow Calculation Data x|

Canstant ¥ alue [psig) E0C | Tap
% Flange Tap

Differential Pressure (in H20) IED " Pipe Tap
Flawing T emperature [F] IEEI
= Flaw Rate [Meofd]
Specific Gravity of Gas ID- B 26b7.01
Orifice Diameter [inch] I-I ] Calculate Elow
. . . 3876 Cancel
Internal Pipe Diameter [inch] I :

After entering values in each of the fields and spe cifying whether Flange Tap or Pipe

Tap, the flow is calculated by clicking on the “Cal culate Flow” button.
If the file contains a column with measured values of differential pressure, selecting
“Calculate Flow Column” will produce the window sh own below.
x|
06 ~ Tap

Specific Grawity of Gas
% Flange Tap

Drifice Diameter [inch] I1 5 i~ Pipe Tap
Internal Pipe Diameter [inch] |3-EEE
— Temperature Records
S oLrcE Constant é - I_I—
Constant Yalue (F) 100
(] I-I
— Prezsure
S oLrce Caonstant j
Conztant *alue [psig) &00 (e | Cancel

After entering values for gas gravity, orifice diam eter and pipe diameter; the user
either enters constant values for line temperature and pressure or specifies that an
external transducer has been connected to the SPIDR and the measured variable has
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been recorded on Channel land/or Channel 2. The u ser then specifies the data
range for which the flow is to be calculated.

Flowcom can also generate cumulative production for rates recorded by a turbine
meter. To do this select the third option from the “Flow” drop down menu labeled,

“Calculate Cum. Production”. Upon selecting this fu nction, Flowcom will generate an
additional column of data consisting of cumulative production. This data may be
plotted using the “View Graph (Flow)” option from t he “View” menu.

Tools

Selecting “Tools” will produce a drop-down menu tha t includes the same options as

the buttons on the face of the Main Menu.

Options

Selecting “Options” will produce a drop-down menu w ith two items, “Com Port” and
“Parameters”. Selecting “Com Port” will show the p orts available on your computer
and highlight the port that has been selected. Por ts that already in use will appear
grayed out. The active port may be changed by sele cting one of the other ports.
Choosing “Parameters” opens a window that gives the user options for pressure units,
communication speed, and file characteristics. Pre ssure may be displayed as Bara (1
Bar = 0.0689 PSI) or PSIA. The “Destination” opt ion should always be set to MK2. The
default value for the “Download Baud” rate is 115,2 00. Some computers, especially
older laptops, may have problems at that rate as ev idenced by impossible dates,
times, and/or pressure values appearing in the data file. Should this occur, reduce the

baud rate and repeat the download.

Help
Selecting “Help” will produce a single item drop-do wn menu labeled “About”.
Selecting “About” will generate a screen showing th e version number of the program

as well as the DRC phone number and the DRC web sit e link.

Main Menu Buttons

Show Status

To check the status of a SPIDR, it must be first co nnected to the serial port of the
computer.  After clicking “Show Status”, if the SPI DR is not connected or
communicating properly, a window will appear saying , “SPIDR Not Found”. If the unit
is communicating properly, the following window app ears.



SPIDR Status (rev. H) x|

SPIDR Status SPIDR Recarding
SFIDR 5/M 011

Readings a0ah2

temary Free 3822%

B attery Yoltage 3.19%alts

Clicking on this screen will provide the expanded S tatus Display shown below.

ﬂ
SPIDR Status SPIDR Recaording el Mame TEST
SFIDR S/M w01 Sample Rate 00:00:02
Readings a0a5 Sample Wwindow 0.01 PS5l
temary Free 38 22% b ax. Intereal (0:07:00
Battern Yoltage 319 alts
SFIDR TIME LAST RECORDED START
Drate MHaovember 15, 2004 MHaovember 15, 2004 Maovember 17, 2004
Time 034705 034701 16:53:18
Chantel 1 Active Channel 2 Artive
#OCR type Prezzure #OCH type Temperature
Fange in .00 Fange  Min a0.00
Range Max 1000.00 Range Max 2a0.00
LaBEL kAL IbALIRA b =l A LI b
Channel 0 WwHP 14 62 15.94
Chantel 1 Charinel 1 -333.15 -332.64
Channel 2 Channel 2 -16.63 -16.53

This screen may be printed by right clicking the mo use and selecting the “Print Status”

option. The top pane of the Status window indicate s if the SPIDR is recording, stopped
or programmed. It also shows the well name, the ser ial number of the SPIDR, the
number of readings that have been stored in memory and the percent of Memory
Free. Other important information are the battery voltage, sample rate, sample
window and the maximum time interval between sample S.

The second pane displays the time and date in the S PIDR clock at the moment when

the status was read. Also shown in this pane aret he dates and times when the SPIDR
took its first and last readings.

The third pane in the Status window shows if extern al transducers have been
connected and their properties. The bottom pane s hows the maximum and minimum
recorded values for each active channel.



When checking status, If the battery voltage is les s than 3.6 volts, the following warning
screen will appear asking that the SPIDR be downloa ded and the batteries replaced.

1 Low Battery Warninglll - II:I|5|

The voltage in this SPIDR is below 3.6 volts

YOU MUST DOWNLOAD THIS UNIT, REPLACE
THE BATTERIES, AND REPROGRAM IT

For assistance, call or email Data Retrieval Corporation
[281) 444-5398

e-mail dred@spidr.com

[T iDizable This Message Cloze

It is important to note that after installing new b atteries, the unit must be immediately
programmed. Failure to do so will result in premat ure battery failure. This screen must
be acknowledged before the mini-Status screen will appear.

Likewise, if the memory free in the SPIDR is less t han 10%, the following low memory
screen will appear.

=¥ Low Memory Warningi!l - IEIIE[

The SPIDR has less than 10% memory remaining

YOU MUST DOWNLOAD AND REPROGRAM
THIS UNIT

For assistance, call or e-mail Data Retrieval Corporation

(281) 444-5398

e-nail dre@spidr.com

[T Dizable Thiz Meszage Cloze |
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Program SPIDR

If a SPIDR is already recording, it will be necessa ry to stop it before it is possible to
program the unit. Attempting to program a recordin g SPIDR will generate a window
prompting the user to stop recording and download t he data. The following window

will then appear after selecting the Program SPIDR button.

WARNING: Programming the SPIDR erases any data sto red in memory.

SPIDR Programming EI

— Chanrel 1 Active [

Well Hame TEST
CHO Mame WHP Tupe I Pressure j
k ame IEhanneI 1
Sample Interval [secs)] 2
Pressure Windaw [P5I] 1 i i
E 1000
Current Date & Time 11/12/04 j
i v 143624
Use System Time = Channel 2 Active [T
. 112/04 -
Start D ate [mm/dddAn] J Tupe I Pressuie j
Start Mow v 14:36:24
M ame Il:hannel 2
Program SFIDA Fl it bl Eirnirn
a 1000
Cancel Default 5 ettingz |

The user begins by entering a well name. Use the m  ouse or Tab down to the next field
which is “CHO Name”. CHO is the reading fromthe S PIDR’s internal pressure transducer.
The default name is WHP; the user may enter a diffe ~ rent name. The sample rate is
entered as the number of seconds between samples. The pressure window is entered
in PSI with the smallest value being O PSI . The p ressure units may be changed to Bar
from the Main Menu window by selection “Options” an d then “Parameters” and
selecting “Bara”.

The SPIDR utilizes Intelligent Sampling which accep ts or rejects new samples based on

the user specified change (Pressure Window) between samples. Although the SPIDR
samples at the same fixed sample rate from beginnin g to end of a test, the samples
are only stored if they differ from the last saved value by the specified Pressure

Window. However, at no time will the SPIDR skip mo re than 29 consecutive readings
without storing the 30 t. If the Pressure Window is set to zero, every sam ple is stored
regardless of change. The sampling rate and pressu re window greatly affect the rate

at which the SPIDR memory fills. Here are some sugg ested programming rates:
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Test Duration Sample Rate (secs) Pressure Window (PSI)
1 week 2 1

1 — 3 weeks 3 3
1 month 5 5

The next two fields are used to set the date and th e time in the SPIDR’s clock. If the
small box next to the label “Use System Time” is ch ecked, the SPIDR clock and

calendar will be set to the same time and date as t he computer used to program the
SPIDR. Ifitis necessary to use a different time and date, un-click the “Use System Time”
box which will make the time and date fields access ible. Unchecking “Use System
Time” is typically only used when the SPIDR is bein g sent to another time zone, or the
programming computer’s internal clock is in error. Clicking the small arrow next to the
date field will pop-up a calendar from which the us er may select the desired date.
The user then sets the desired time taking care to use 24 hour military time. The SPIDR
may be started immediately by clicking “Start Now” box. If the user wishes to program
the SPIDR to wake up at a specified date and time i n the future, uncheck the “Start
Now” box and enter the date and time in the fields adjacent to the “Start Now” box.

If external transducers are to be used, first click the “Channel 1 Active” box. If a

sample interval of one second was selected, a warni ng will appear saying
“Programmed Interval must be two seconds or more fo r external transducers”. If the
sample interval is greater than two seconds, click the small arrow to the right of the
field labeled “Pressure”. A window will appear pro viding choices for pressure,
temperature, d/p cell or turbine flow meter transdu cers. Depending on the selection
of transducer, the Minimum and Maximum fields will automatically change to the
default values for the type of transducer selected. It may be necessary to change

these default values if the span of the selected tr ansducer is different from the default
value. After selecting the transducer type, the us er may enter a label in the next field
in place of the default label, “Channel 1”. If a s econd external transducer is to be
used, the procedure is repeated.

Selecting “Turbine Flow” will cause a second window will appear in which the user

specifies the units for rate and time as well as th e meter size. This window is shown
below:
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Once the appropriate units and size are selected, t he nominal calibration factor for
this sized meter will appear in the window. This wi |l likely differ from the calibration
factor specific to the meter being used. The user m ay edit the displayed calibration
factor as necessary. The Turbine Flow option may on  ly be selected for Channel 1; it will
not work on Channel 2.

After entering all the desired information, the SPI DR is then programmed by clicking
the “Program SPIDR” button. After several seconds, during which the program
information is sent to the SPIDR, a window will app  ear saying “SPIDR programmed. Use
STATUS command to confirm parameters”. It is stron gly recommended that this
suggestion be followed and if possible, a copy of t he status screen be printed and
retained.

Download SPIDR

This command is used to download a copy of the data acquired by the SPIDR.

Downloading does not remove the data from SPIDR mem ory, it only makes a copy
which can be saved to a location specified by the user. Pressing the “Download
SPIDR” button will bring up a window saying “Synch  ronizing Transfer”. After a few
seconds a save file window will appear as shown bel ow.
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A default name will automatically appear in the for mat FileMMDD.DLD. Simply

overwrite the default name with a descriptive name of your own choosing. We
recommend the format “XXXXmmdd”. The X's represent a four character
abbreviation of the well name and “mmdd” represents the day and month the file
was downloaded. Do not use an extension; it is aut omatically appended. Pressing
the “Save” button will then automatically save two files, one non-editable file with the
extension “DLD” and one editable file with the exte nsion MK2. As a precautionary

measure, Flowcom will now allow the user to overwri te an existing DLD file; a different
file name must be used. This is done to ensure that no previously recorded data is
accidentally lost. As soon as the file save process is complete, the screen shown below

will appear. This screen is divided into three sec tions. The top two rows and the left

column comprise the first section, the bottom four rows comprise the second section
and the data the third section. The background col ors of each of these sections are
user selectable by double clicking in those areas. After the download has been

completed, the user may graph and edit the data as described in following

paragraphs or exit the program.

Sample Channels

This button asks the SPIDR to display the values be ing measured on all active channels.
The SPIDR does not have to be programmed or recordi ng for this function to work.
Clicking this button results in the following windo  w;
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To refresh the displayed values, click the “Update” button. To exit this window, click
the “Close” button

Real-time Readings

“Real-time Readings” asks the SPIDR to display the readings being measured on all
active channels as they occur. Each set of reading s is accompanied by the time. A
sample of the Real Time Readings Window appears bel OoW.

WARNING: Battery usage is accelerated during Real-  time Readings.

2—15



Real-time Graphics

Clicking this button will generate a window display ing a plot of the measured values of

all active channels. The pressure reading from the internal transducer will be displayed

on the left-hand vertical axis and the scales for a ctive external transducers will be
scaled on the right-hand vertical axis. At the bot tom of the screen will be displayed

the elapsed time since the display was called and t he digital values of the active

channels as they are measured. The scales for time and the measured variable will
automatically re-size to display values exceeding t he default graph size. The Real-time
Graphics window is shown below.

WARNING: Battery usage is accelerated during Real-  time Graphics.

Stop Recording

This button is clicked to stop the SPIDR from recor ding. Itis necessary to stop recording

before the SPIDR may be re-programmed. After click ing this button, the user will be
prompted to download the SPIDR. If “yes” is select  ed, the procedure for downloading
and file naming described above is followed. If “n 0" is selected, the SPIDR can then
be re-programmed but any data in memory will be irr etrievably lost.
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Exit Flowcom

Clicking this button will close the FC32 program.

EDITING DATA

There are several data editing functions built-in i nto FC32. These may be accessed by
clicking “Edit” on the menu bars of the main menu o r the data window. The edit
functions may also be accessed by right clicking on the data window. The logic of
each of the edit functions is described in the foll owing paragraphs. All editing
functions reference the Record number, not the Read ing number.

Delete Records

This function allows the user to delete either a si  ngle record or a block of consecutive

records. Itis important to distinguish between * Reading” and “Record”. “Reading” is
the number attached to the sample and is never chan ged. When a file is edited, the
number of records in the file may change but the re ading number associated with

each remaining sample stays the same.

Must Go Up/Down

These functions were developed for situations in wh ich leaks at the well-head resulted
in pressure spikes in the data. This sometimes ha ppens when the shut-in pressure is
much higher than the flowing pressure. The leak do es not appear until after shut-in.
The user first identifies at which Record number in  the data file he wishes to invoke the

function. The Must Go Up or Must Go Down function is then selected. A window will
appear requiring the user to specify the start and end point for the filtering process.
The program will then start with at the specified R ecord and delete any reading which
is (less than/more than) the previous reading until it reaches the specified end point.

Filter Less Than/Greater Than

These functions were designed to allow the user to quickly filter irrelevant readings
such as atmospheric pressure. It may also be desir able to filter all readings that
exceed a certain pressure. Selecting this function results in a window prompting the
user to specify the starting and ending record numb ers to be covered by this routine.
The window also prompts for a “key value” above whi ch or below which readings are
deleted.
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Condense

The SPIDR can store a maximum of 512,000 samples.  Very few programs for well test

analysis are capable of processing that many sample s. The “Condense” function in
FC32 provides the user with an easy way to reduce t he number or readings in a file by
deleting those readings which do not change signifi cantly from adjacent readings.
The user specifies the range over which to condense and then enters a pressure
window. The Condense function will start with the first sample in the selected range
and compare it to the next sample. If the pressure change is not greater than plus or
minus the pressure window, that sample is discarded . This process continues until a
sample is found whose change does exceed the pressu re window. The newly saved
sample then becomes the basis for comparison and th e process is repeated until the
end of the range is reached. When the “Condense” r outine is completed, a window
tells the user the number of samples at the start o  f the “Condense” process and the
number at the end of the process and gives the user the option to repeat or reverse
the process. The user may then enter a new pressur e window, either larger or smaller
than the original pressure window depending on whet her the “Condense” process

resulted in too few or too many samples.

Mow the Lawn

This editing function was developed for the situati on in which a data file is extremely
noisy as evidenced by a graph of the pressure readi ngs showing a broad band rather
than a sharp line. These files are typified by lar ge numbers of readings over a
comparatively short time. The logic behind this e diting function is to look for and
delete the data extremes over a span of samples. F or example, if a plot of the data

shows a pressure band that is five psi in magnitude , the user might enter a pressure
window of 3 psi. Starting with the first sample in the selected range, the program will
then look at the next two samples to see if the cha nges are greater than 3 psi from the

first sample. If both samples are greater than 3 p  si different, they are saved. If only the
first sample is greater than 3 psi, then that sampl e is considered a “spike” and it is
discarded. The process is repeated until reaching the end of the selected range after
which the user will be prompted to condense again. Subsequent condensation can
use larger or smaller windows depending in the even t the routine over or under
reduced the desired effect.

Undo

The *“Undo” function is used to reverse any editing function that produces an
undesired result. The “Undo” function only works 0 n the last edit.
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Jump to record

This edit function permits the user to jump to any record in the file. It should be noted
that after each editing operation on a file, the nu mber of records will decrease and
the remaining records will be sequentially re-numbe red. However, the individual
readings will retain their original reading number.
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3. SECTION THREE -INSTALLATION

SPIDR

The SPIDRis readily installed with common hand tools. It is not
position sensitive so it may mount in any convenien t location. Avoid flow
lines as a mounting site if the lines are hot or re  sonate. A 1/16" capillary
tubing connects the  SPIDRto the well-head and serves to isolate the SPIDR
from the thermal and chemical characteristics of th e monitored system.
The capillary tubing also facilitates mounting the SPIDRsince it conforms
readily to any mounting location. The internal pres sure transducer of the
SPIDRcontains oil to isolate it from well fluids. The ¢  apillary tubing is also
filled with oil. Figure 1 on page 3-2 is a schemati ¢ of a typical SPIDRwell-
head installation.

AVOID KINKING THE CAPILLARY TUBING. DISCARD KINKERQAPILLARY
TUBING. NOTE THE PRESSURE RATINGS OF THE VARIQUBNES AND SELE(T
THE CORRECT RATINGS FOR THE MAXIMUM EXPECTED PREESSDO NOT|
USE TOOLS ON THE CAPILLARY TUBING'S KNURLED NWH&INGER TIGH|I
DOES NOT AFFECT A SEAL, TRY REVERSING THE CAPILOARE ASSEMBLY .
REPLACE THE CAPILLARY TUBE IF IT DOES NOT SEAL.

Seal pipe threads with a suitable sealant such as "  Loctite Hydraulic
Sealant” or "Oil Center Research #104 Thread Sealan t". If Teflon tape is
used, be careful that the tape only goes on the thr eads as it can plug the

capillary tubing. Data Retrieval maintains an inven tory of fittings for any
pressure range. All fittings are suitable for sour service. When the
installation is complete, check all fittings for le aks with the supplied bottle
of SNOOP or some other leak detector. The electrical port pr otector caps
on the SPIDRmust be in place when a port is not in use.

When disconnecting the  SPIDRfrom the well-head, disconnect from
the well end of the capillary tubing first. Bleed t he pressure off slowly to
minimize loss of oil from the SPIDRand the capillary tubing.



SPIDRINSTALLATION SCHEMATIC

1/2" NPT
— NEEDLE VALVE

Figure 1. SPIDR Installation Schematic

Data Retrieval maintains an inventory of fittings f or any pressure range
and all fittings are suitable for sour service.



EXTERNAL DEVICES

The SPIDRcan power two external transducers from its three internal
D-cell batteries. The external transducers are cons idered "Channel 1" and
"Channel 2" devices in SPIDR nomenclature. The SPIDR's internal

transducer is "Channel 0". External devices must be linear transducers
operating on 5.0 volts DC input with an output of 0 .8 to 3.2 volts DC or
frequency generating devices such as turbine flow m eters. DRC also
stocks transducers manufactured by Rosemount Corp. that meet the

above requirements. Page 3-7 shows the available tr ansducer types and
their ranges. Pressure readings stored in the  SPIDRfrom external pressure
cells are gauge (PSIG) pressures.

All external devices have a full scale resolution of about 1 in 2,000.
As an example, a 1000 PSI pressure transducer will  resolve 1,000/2,000
parts or approximately 0.5 PSI. A 0" to 150" H 20O differential pressure gauge

will resolve 150/2,000 parts which is equivalent to 0.075 inches of water. A
50 to 250 °F temperature probe will resolve 200/2,0 00 parts which is
equivalent to 0.1 degrees Fahrenheit.

1. FLOW METER APPLICATIONS

The formula for flow measured using the pressure dr  op across an
orifice plate is

FLOW=Kx (d/p xP)?®

where K is a coefficient which considers ten different cor rection factors
including gas composition, gas density and temperat ure, line I.D., orifice
I.D. and non-ideal gas behavior. The term d/p is the pressure drop across
the orifice plate and P is the line pressure. For many applications,
assumptions can be made about some of the correctio n factors without
sacrificing the accuracy required for that applicat ion. The SPIDRsystem
may be used in three different modes for flow measu rements across an
orifice plate. Each of these three modes are descri bed below from least
accurate to most accurate. Also discussed is the us e of a turbine flow
meter for oil wells and liquid injection wells.



A. GAS FLOW APPROXIMATION:

This method assumes that the line pressure and flo wing gas
temperature are fairly constant. A SPIDRIs installed at the well-head and
a d/p cell is installed across the assembly. The d/ p cell is connected
across the orifice plate taps. The line pressure is  set to a constant value
when the SPIDRis programmed. The formula for flow now includes t he
constant line pressure value in the coefficient as follows:

K'= KxP?
FLOW= K'xd/p

B. SPIDR OR EXTERNAL TRANSDUCER USED TO MONITOR LINE
PRESSURE:

This method uses the SPIDRS internal transducer or an external
pressure transducer to measure the line pressure on the high-pressure side
of the orifice plate and a d/p cell connected acros s the orifice plate taps.
By measuring changes in the line pressure, a more a  ccurate value can be
obtained for the flow rate.

C. HIGH PRECISION METHOD:

This method utilizes a d/p cell connected across t he orifice plate,
the SPIDRs internal transducer to monitor the line pressure and a
temperature probe to monitor the flowing gas temper ature. This is the
most accurate method to monitor flow rates.

D. TURBINE FLOW METERS

The SPIDR can interface directly with any size tur bine flowmeter
when using a special “pickup” supplied by DRC is u sed. The special
“pickup” may only be connected to channel 1 of the SPIDR. When
programming, activate Channel 1 and select “Turbine Flowmeter”.
Flowcom will then ask for the volume units; barrels or gallons, and time
units; minutes, hours or days. The meter size is t hen selected and the

default meter calibration factor will be provided. At this point the user
may enter the actual meter factor. Failure to ent er the actual meter
factor could lead to errors in reported flow rate o f volume of 5-15%.
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The following is a chart of standard turbine sizes

and their operating

ranges.
TURBINE METER CHART
FLOW NOMINAL MAXIMUM
METER LINEAR FLOW RANGE CALIBRATION FACTOR | Zo1PHT
SIzE ENGY
Gal/Min bbl/Hr bbl/D (m3D) PULSES/ | (PULSES/ | PULSES/
GAL dm 3) SEC
3/8" | (10mm) 3-3 4-4 10-100 (1.6-16) 20,000 [(5,284) | 1,000
172" | (13mm) 75-7.5 1-10 25-250 (4-40) 13,000 |(3,435) | 1,625
3/4" | (19mm) 2-15 3-20 68-515 (11-80) 3,000 | (739) 75 0
718" | (22mm) 3-30 4.3-43 100-1,000 (16.3-163) 1,600 (423) 800
1" (25mm) 5-50 7-70 170-1,700 (27-270) 870 (230) 725
1.5" [ (38mm) 15-180 21-250 515-6,000 (80-1,000 330 (87) 990
2 | (51mm) 40-400 54-540 1,300-13,000 (210-2,100) 55 (14.5) 365
3" | (76mm) 60-600 88-880 2,100-21,000 (335-3,,300) 57 (15.2) 570
4" | (102mm) | 100-1,200 | 142-1,780 | 3,400-41,000 (540-6, 500) 29 7.7) 580
6" | (152mm) | 200-2,500 | 283-3,570 | 6,800-86,000 | (1,100- 14,000) 7 (1.8) 350
8" | (203mm) | 350-3,500 | 500-5,000 | 12,000-120,000 | (1,900-19,000) 3 (0.8) 200




2. TEMPERATURE PROBE INSTALLATION

Installation of the temperature probe is shown belo W.

FIGURE 2

NOTES FOR TEMPERATURE PROBE INSTALLATION

. DO NOT REMOVE THE OUTER THERMOWELL FROM THE SEN&
PORTION OF THE SENSOR WHEN INSTALLING INSIDE A FLONE.

. THE OUTER THERMOWELL IS STAINLESS STEEL AND/MIANSTAND
PRESSURES UP TO 5,400 PSI.

. THE INNER SENSITIVE PORTION OF THE SENSOR CANWOHSTAND
PRESSURE.




4. IF THE THERMOWELL CANNOT BE INSERTED INTO A FLQWE,
REMOVE THE THERMOWELL AND STRAP THE SENSITIVE PORJDF
THE SENSOR TO THE OUTER FLOW LINE. THEN INSULIAEPIPE AND
SENSOR WITH AN INSULATING MATERIAIDO NOT INSERT THE INNER

PROBE INTO THE FLOW LINE WITHOUT THE THERMOWETALNBSD.

5. WHEN USING THE PROBE WITHOUT THE THERMOWELL @&\®7%), BE
SURE THAT MOISTURE CANNOT ENTER THE HOUSING OF THE
TRANSDUCER. HANG THE TRANSDUCER WITH THE SENSHODARTION

OF THE SENSOR POINTING DOWN.

6. NOTE: THE ENTERED RANGE OF 50 - 250 °F IS THELBRATED RANGE,
HOWEVER THE ACTUAL USEFUL RANGE OF THE TEMPERARRGBBE

IS -6 TO 330 °F.

COMPATIBLE ROSEMOUNT TRANSDUCERS

DELTAP PRESSURE TEMPERATURE
0-30" H20 | 0-30" H20 -6°F TO 33CF
0-150" H20 | 0-150" H20
0-750" H20 | 0-750" H20
0-100 PSID | 0-100 PSIG
0-300 PSID | 0-300 PSIG
0-1000 PSID | 0-1000 PSIG

0-3000 PSIG
0-6000 PSIG




RECOMMENDED SPARE PARTS

Few situations are as frustrating as being offshore  or many miles from
town and lacking an inexpensive component necessary to begin a test.
Maintain and carry the following list of spare part s to ensure maximum
utilization of the SPIDR These parts are in addition to those necessaryt o
install the SPIDR

RECOMMENDED SPARE PARTS

QUANTITY DESCRIPTION

3 Alkaline "D" Cells for the SPIDR

1/2" NPT Street Tee (6,000 PSI)*

1/8" X 1/2" NPT Bushing with Filter (6,000 PSI)*

20 FT. Coll of 1/16" Capillary Tubing

1/8" Capillary Tube Connector

1/4" NPT Street Tee's

16" Armored Teflon Hoses (3/16" I.D.) with 37° JI C Swivels

1/4" NPT Male to 37° JIC Male Adapter

Roll of 1/2" Vinyl Electrician’s Tape

Roll of Teflon Thread Tape

MultiMeter

10" Adjustable Wrench

10" Channel Locks

RPlRrlRrRIRRIMNIN(R|R R~

8" Flat Blade Screw Driver

=
o

8" Cable Ties

*CARE MUST BE TAKEN THAT THE CORRECT FITTINGS AREDUFOR THE
MAXIMUM EXPECTED SYSTEM PRESSURE.

In addition to these parts, care must be taken to ensure reliable
operation of the PC being used for communicating wi th the SPIDR If a
laptop is used, make sure the battery is fully char ~ ged before traveling to a
location without AC power available.




4. SECTION FOUR - MAINTENANCE

REFILLING THE TRANSDUCER

The internal pressure transducer and capillary tubi ng are oil filled to
isolate the transducer from well fluids. Always dis connect the capillary
tubing slowly, from the well-end first, to allow an y pressure to bleed off. It is

very important to refill the transducer and capilla ry tubing after each well
test to insure proper isolation. Connect the capill ary tubing to the
hydraulic hand pump and pump until clean oil comes out the open end
of the tubing. To refill the SPIDRtransducer, lay the SPIDRon its side with
the capillary connection straight up. Connect the c apillary tubing to the
SPIDRand the hydraulic hand pump and pump until resista nce is felt.
Disconnect the capillary tubing from the SPIDRand allow any air in the
transducer to bubble out. Do this several times unt il air no longer escapes
from the transducer.
BATTERIES

1. CHANGING

The SPIDRoperates on its own internal power - 3 alkaline "D cell
batteries with a combined voltage of 4.75 volts. Th e SPIDRcan operate for
2 years or 5,000,000 samples, whichever occurs firs t. Recommended
practice is to install new batteries after 30 days of operation or if the
voltage drops to less than 4.0 volts. The voltage i s displayed on the Status
screen of Flowcom . The SPIDRwill stop sampling at 3.5 volts and use the
remaining battery power to conserve memory. At this point the only
command the SPIDRwill accept is the download command. To change
the batteries, simply lift the battery board straig ht up from the base of the
housing. Discard all three old batteries. If the ba tteries are saved for use in

non-critical devices, do not mix them with the new batteries. Mixing old
batteries with new will cause premature failure of the new batteries and
will increase the possibility of a battery leaking. Use the DRC battery tester
to check the new batteries before use. Insert the n ew batteries into the

battery holders with the positive end up. After ins talling the batteries, the

SPIDRmust be initialized or the batteries may fail prem aturely. Do not
change batteries with data in the SPIDR always download first. If the

batteries go low during a test, download the data, change the batteries,

then reprogram the  SPIDR



2. BATTERY SELECTION

The SPIDRrequires three alkaline "D" cells to operate. Use  of carbon-
zinc, nickel-cadmium, or other type batteries will not only void the SPIDR
warranty but may also result in damage to the circu it boards by corrosion
or over-voltage.

NOTE:For the SPIDR's CSA certification to be valid, only
ALKALINE ENERGIZER batteries may be used.

3. BATTERY TESTING

SPIDRoperators should have a good quality digital voltm eter as an
accessory to their system. Only new batteries shou Id be installed in the
SPIDR and they should be checked before installation. Th e batteries
should have their voltage measured with no load and loaded. To
measure the "no load" voltage, simply use the volt meter to measure
across the battery ends. New "D" cells should measu re from 1.55 to 1.60
volts. All three cells should measure within 0.05 v olts of each other before
installation.

To measure the "loaded" voltage of the batteries, i t is necessary to
connect a one ohm resistor across the battery ends and measure the
voltage. If the voltage drops by more than 20% from the "no load" voltage
then the battery is subject to premature failure du e to excessive internal
resistance. It is rare, but not uncommon, to find b atteries with good "no
load" voltage but excessive drop when "loaded". The se batteries should
be discarded or saved for non-critical use such as flashlights. DRC offers a
battery tester that places a load on the battery to detect questionable
batteries. It greatly simplifies the above procedur e. This tester is only
available through DRC. Do not risk the loss of data over the relatively
insignificant cost of new batteries. Replace the ba tteries before each test.

The battery voltage may be checked with a voltmete r across the
following points located at the top left of the bat tery PCB:

VRAW Positive lead goes here.

GND Negative lead goes here.

CH1

+5V

( NOTE: lllustration turned sideways for clarity. )
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The SPIDR'smemory is maintained by a separate capacitor in ev ent
of complete main battery failure. The memory backup capacitor will
retain the data in memory for years. In case of com plete failure of the
main batteries, they will need to be replaced befor e the data can be
downloaded. If after the batteries are replaced, th e SPIDR will not
communicate correctly, the digital circuit board mu st be reset. To do this,
with the case open, short the two reset pins togeth er (JP4) with a small
screwdriver or other small metallic object. Be care ful not to touch

anything else on the circuit board. See the circuit board map on page 4-5
for the location of the two reset pins.
CALIBRATION

The SPIDRhas no user-adjustable calibration means. It is ca librated
during manufacture to 0.01% of full scale and is te mperature
compensated. If the user wishes to add or subtract an offset to the SPIDR
data it can be done using the optional CSPRG Report software available

with the SPIDRDRC recommends returning the  SPIDRon a yearly schedule
for a calibration check. The SPIDR temperature compensation system
corrects for changes in the temperature of the inte rnal pressure
transducer. This ensures that the SPIDRwill indicate the correct pressure
regardless of its own temperature. Because the inte rnal transducer
contains an isolation bellows, the ~ SPIDRmay read as much as 3 PSI in error
at atmospheric pressure but will be accurate at all pressures above 20
PSIA.



Reset
Pins



LIMITED WARRANTY

DATA RETRIEVAL CORPORATION WARRANTS, FOR SIX MONHR®OM
SHIPPING DATE that each of our products is free from defects in
workmanship and material. Our obligation under this warranty is to repair
or replace the product if our examination shows it to be defective. With
prior written approval from DRC, any of our product s thought to be
defective, may be returned to our plant in Houston, Texas. If, after
examination by DRC, the product is found defective, it will be repaired or
replaced by DRC free of charge.

This warranty does not cover damages due to user a buse, misuse,
or units that have been repaired or altered by othe rs. NO OTHER
WARRANTY IS EXPRESSED OR IMPLIED. IN NO EVENT SHDNTA RETRIEVAL
CORPORATION BE HELD LIABLE FOR CONSEQUENTIAL, INENOAL, OR
SPECIFIC DAMAGE RESULTING FROM THE USE OR MISUSE @BR
PRODUCTS.

THE BATTERIES, OR DAMAGE CAUSED BY THE BATTERREIS,NOT
COVERED BY THIS WARRANTY FROM DRC.



5. SPIDR Specifications

Full-scale pressure .........cccccveviiiiiiein i,
Resolution ..o,
Repeatability ..........cccooooiiii
HySteresis.......covv e,
Lin@arity .......oooeiii e

ACCUIACY ..o
Operating temperature range
Thermal compensation

Maximum memory capacity

Resolution (external transducers)
Communications interface

Power supply ....coooiiiiii e,

Pressure fitting .........ccoove i
DIMENSIONS ...t e
Weight ..o
HOUSING ...

Programmable sample logic

Fastest samplerate ..............ccoeveviiiniinnnn,

15,000 PSIA

0.01 PSI

£ 0.01% of full-scale

£ 0.01% of full-scale

£ 0.01% of full-scale

£ 0.01% of full-scale

-15 °F to 180 °F

Indicated pressures unaffected by
ambient temperature changes within the
operating temperature range.

512,000 data sets in single-channel mode
256,000 data sets in two-channel mode
102,000 data sets in three-channel mode
12-bit A/D

RS-232 with hardware handshaking
115,200 baud maximum; USB

3 alkaline “D” cells; life of 5,000,000
samples or 2 years

1/16 in. male Swagelock
5%in.x5%in. x 9in.

8 Ib.

Modified cast-aluminum Class I, Group D
enclosure with chemical-resistant finish
Data storage rate controlled by
programmable sample interval and
pressure window

One per second



