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1. OVERVIEW — IBALL INSTRUMENTS BLOODHOUND ™

The Bloodhound™ Gas Detection and Chromatograph system was developed using digital signal processing
techniques and the very latest in non-dispersive infrared and chemical sensor gas detection. Couple that with
multiple integrated WITS interfaces, filtered and positive pressure inner case cooling, DC power support, external
analog signal relay contacts, a robust power system, and battery backup makes this system unique in the industry.
Further, this new product integrates GPRS (General Packet Radio Service) wireless technology and Ethernet
connectivity to provide real-time monitoring and charting via the Internet anywhere in the world.

FIGURE 1 - BLOODHOUND FUNCTIONAL OVERVIEW
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The Bloodhound™ is composed of non-dispersive infrared detectors, a proprietary chromatograph, medical grade
vacuum pumps, an aircraft grade flow meter, an uninterruptible power system, DC power input/output, WITS
(Wellsite Information Transfer Specification) communication, Ethernet connectivity, a wireless data modem and the
proprietary digital signal processing system Brain Board housed in a rugged Pelican case.

The Bloodhound™ wireless gas detection equipment has the capability to detect from 0 to 10,000 gas units. This
translates as 0 to 100% typical naturally-occurring hydrocarbon gas mixtures. Calibration is performed using
National Institute of Standards and Technology (NIST) traceable calibration gases.

Lab calibration points include 0%, 2.5%, and 100% pure methane. Complete immunity to saturation or damage in
the presence of high concentrations of both light and heavy hydrocarbon gases precludes the necessity of constant
re-calibration or zero referencing.

The briefcase-sized design also has the ability to pull the sample apart using our proprietary temperature —controlled
and integrated gas chromatograph. This chromatograph has been shown to pull the samples apart in about five (5)
to eight (8) minutes depending on the customer controlled temperature setting; the lower the temperature the longer
the time. Typically, chromatograph readings are available in 3.5 to 8 minutes depending on the degree of separation
desired by the customer.

Further, the Bloodhound™ has the ability to detect from O to 500 parts per million of H,S (hydrogen sulfide) within
the extracted sample gases. Detection of even greater amounts is possible on a non-linear scale.
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This Bloodhound™ contains its own universal power supply that can accept 90 to 280 volts AC input with a
frequency tolerance of 48 to 65 hertz (Hz). It is lightning, surge, and power spike hardened. If rig power fails, the
Bloodhound™ has its own internal battery system to keep it alive for two hours.

The revolutionary integrated computer control system allows the Bloodhound™ to monitor and control all vacuum
levels and flow rates using internal powerful state-of-the art flow meters, vacuum pumps and pressure sensors.
Internal filtering protects against particulate contamination from outside sources.

Ease of use is assured, with only four active buttons and one knob to learn. Alarms are automatic and easy to read
and usually easy to correct.

All components within the equipment are designed to be easy to access and replace. With the removal of four panel
screws, all aspects of the internal mechanisms and pneumatics are easily adjusted or replaced. The medical grade
pumps are mounted using industrial Velcro for vibration damping and easy replacement.

The geolograph switch and WITS interfaces are electrically isolated for safety and have adjustable timing sensitivity
and de-bounce control.

If the GPRS service is active, or the integrated Ethernet connection has connectivity, remote monitoring of the
equipment is available and troubleshooting and/or firmware upgrades can be accomplished remotely. All aspects of
the equipment can be adjusted or monitored remotely. Firmware upgrades can be accomplished through the serial
port or through the USB port, or remotely through the GPRS modem or Ethernet.

All detection systems are equipped with a USB connection port that permits the use of industry standard USB
memory stick of up to 4 gigabytes of accessible storage space. Primary storage is provided through an internal 2
gigabyte SD flash card. This is the same card used in popular camera equipment today.

The data that this equipment generates is extremely important, so the real time data is simultaneously stored in four
(4) locations.

1. Locally, within a removable USB memory stick
2. Locally, within an internal SD flash card

3. Atthe connected computer. As the personal computer pulls in the real-time data from the Bloodhound™
equipment, via an EIA-232 (formerly RS-232) or from the USB connection, it is stored locally on the hard
drive within a Microsoft ™ Database structure (Microsoft ™ Access software is not required)

4. If the wireless GPRS service is active or the Ethernet connection is live, the data is also transmitted over the
Internet to iBall Instrument’s Data Center for storage and Internet display.

This level of innovation brings a new level of data redundancy to the entire system.

For example, if the data on the personal computer is inadvertently deleted, it can be restored from the USB memory
stick or downloaded from the internal SD card. Or, if the USB memory stick is not available, it can be downloaded in
the field and restored from the Internet Database Servers at iBall's Data Center. It should be noted that a host
personal computer is not required to use this equipment.

Further, the Bloodhound™ always operates in full range. No more data losses due to not having the correct settings
on the instruments. There are no settings to make or dilution valves to adjust. Further, the Bloodhound™ Gas
Detection System uses the most advanced Infrared sensors for the best accuracy and longevity.

All connections to the equipment are made on the side of the case and all controls are environmentally protected
within the case.

The Bloodhound™ uses fourth generation high-speed Infrared sensors for hydrocarbon detection as well as new
advanced custom materials used in the high-density packed chromatograph column for better separation of sampled
gases.

Currently most gas detection systems deployed in the exploration industry utilize either a hot-wire or a hot-
wire/Thermal Conductivity Detector (TCD) system. An overview of these detector technologies is provided in
Appendix A.
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A. How the Bloodhound™ Uses the New Infrared Detect  ors

The following is a patent-pending method in which a n infrared detector output is used to emulate the o utput
of a hot-wire or catalytic bead /TCD system.

Currently most gas detection systems deployed in the exploration industry utilize either a hot-wire or a hot- wire/TCD
system. These types of hydrocarbon detection systems have been in operation for many decades and are still in
widespread use today. A simple linear calibration was easily possible both mechanically and electrically.

An industry standard calibration technique calls for injecting a known percentage of methane gas, typically 1%, into a
hot-wire system. Because a hot-wire system is generally linear over its usable range, a known linear scale for the
hot-wire can be calculated using zero and a single-point of calibration. A third point of calibration is sometimes
employed to calibrate the high end scale utilizing 100% methane. This second point of calibration is generally used
on TCD type detectors in order to locate the point to where 100% of injected methane is detected as raw natural
gas, which is usually mostly methane.

Today's infrared detectors have been shown to react to hydrocarbon based gases from zero to 100% in
concentration without dilution. This feature garnered great interest within the petroleum geological community as the
benefits of infrared over the traditional hot-wire systems became obvious.

When the same hot-wire calibration technique was used to calibrate an infrared detector, problems were quickly
discovered because the overall output of the detector is not linear. This linear calibration of a non-linear output had
the effect of reporting extremely high percentages of gas when the true amount of gas was much less.

Other techniques were used such as a multiple point calibration. This method employed the storage of multiple
points of calibration in a calibration look-up table. This technique utilized the raw output of the detector and a
processor was used to locate the closest value in the table and report the stored output percentage. This method
fails in practice because the raw output values of the detector can vary widely based on the types or mix of gases
being detected, thereby invalidating the look up multi-point table.

Until recently, there was no known method that would easily or better predict the output of the infrared detector for
use in the raw natural gas detection in the drilling fluid. A goal of the present invention is to emulate the output of a
hot-wire /TCD system to assure consistency of information obtained during the drilling process.

B. Gas Detection Subsystem HRMOQ03

The Bloodhound™ detects the gases using an independent gas detection
module known as the Hot-wire Replacement Module, third generation or
otherwise known as the “HRMO03". This module allows the system to be
highly flexible and easily repaired when in the field. All calibration
parameters are stored on the HRM modules in non-volatile memory. This
allows the module to be pre-calibrated and placed on a shelf and
forgotten about until replaced as a whole in the field. All without the
hassle and down-time associated with replacing hot-wire or catalyst bead
technology based systems. This patent-pending module allows for the
system as a whole to detect hydrocarbon based gases, CO,, O,, and H,S.
It also has a second detector channel for detecting gases coming from the
chromatograph column. The greatest innovation of the HRM03 module is
the e2v infrared detectors. The HRMO03 modifies the output
characteristics of the detectors using a patent-pending digital signal processing technique to very closely mimic the
output characteristics of a properly operational older hot-wire system in fit form and function without any of the
constant headaches associated with hot-wire systems. It is not uncommon to operate a Bloodhound™ system for
more than 6 months without the need for calibration. And when checked, usually only needs a tweak. Attached to
the HRMO3 module is an electronic flow meter that monitors the gas flow out of the system. The data from the flow
meter is given to the Brain Board and the Brain Board then adjusts the amount of power to the sample motor to
constantly adjust the flow rate no matter what vacuum load is on the sample line. In addition, the HRMO3 has an
integrated column oven controller that controls the temperature of the chromatograph column.

FIGURE 2 — HRMO03
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C. Brain Board Subsystem

The Brain Board assembly controls all aspects of the Bloodhound™ system. It sends power and communicates to
the HRM module, communicates to the WITS interfaces and geolograph inputs, controls the analog and relay
outputs, communicates and controls the Ethernet module, communicates and controls the GPRS modem, switches
the alarm, controls the chromatograph, monitors the vacuums, sample flow rate, watches for buttons to be pressed,
and dozens of other functions. Truly the heart of the system, it is easily replaced as an assembly, and by design is
robust and rugged.

D. Power Supply Subsystem

The power supply in the Bloodhound™ is an isolated switching power supply. The AC power that is supplied is first
converted into very high voltage direct current (DC). The incoming voltage and frequency is not important, as long as
there is enough to keep the DC voltage high enough. This permits the Bloodhound™ to operate with wildly
fluctuating voltage and frequencies that are very common when running on rig power. The high voltage DC output of
the power supply is inverted to alternating current (AC)and fed to a high frequency transformer, then rectified to
generate a smooth and regulated 13.5 DC voltage that is used by the Bloodhound™ to maintain the backup battery
and operate the system.

The internal battery is a common household 12 volt 5 amp hour burglar alarm battery found at Radio Shack or other
battery supply store. The Bloodhound™ uses a sealed rechargeable battery from Power Sonic PS-1250 F1. This
battery is kept charged by the Bloodhound™ system. When the incoming AC power fails, this battery will keep the
Bloodhound™ running for greater than two hours when new. This time is reduced as the battery ages. It is
recommended to change the battery every year for maintenance. At a minimum, It should be changed at least every
two years. If the battery has an internal short or if there is a failure in the charge circuit, the 7.5 amp fuse may open.
This fuse is a standard 7.5 amp ATO type automotive fuse found in any automotive store.

Found on the base plate of the Bloodhound™ is a DC protection circuit board. This board will monitor the DC power
coming in or going out of the Bloodhound™. The circuitry arrests sparks, surges, and overloads as well as high
frequency noise. This board has a type 3 ATO base circuit breaker. This breaker will open when the load becomes
excessive and will remain open until the load is removed. After cooling for a couple minutes, the breaker will close
and apply power to the external load. This board also holds a load resistor that allows the Bloodhound™ to monitor
the incoming or outgoing amperage (such as to the extractor). The amperage is displayed on the front panel of the
Bloodhound™.

E. External Communication Subsystem

The Bloodhound™ advancements include the ability for independent operation in the field. There have been many
dog house installations. This is where the unit is hooked up in the dog house next to the drilling deck and monitored
and logged off site. This is done with the use of either a GPRS modem or a direct connection to the rig’s Ethernet
system using the Ethernet connection. The GPRS modem uses the same system as a cellular telephone. This
system allows the Bloodhound™ to directly connect to the internet and communicate to the Bloodhound™ Data
Center servers. Connection to these servers allow for persons having the user-selected password to log in and
monitor the well remotely. In addition, it allows technicians to remotely diagnose, adjust, reprogram, or maintain the
instrument.
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FIGURE 3 — COMMUNICATION NETWORK

The Ethernet connection is identical except the connection is made through the rigs satellite internet service. The
GPRS modem has a 1 watt radio output, and with the optional 3 watt booster and 3 dB gain antenna, can reach just
about any site in the United States. As a comparison, all hand held cellular phones have around 0.75 of a watt and
a low dB antenna. Over the last 2 years we have yet to find a spot that was not available via GPRS cellular radio.
Many times, the Bloodhound™ has a Received Signal Strength Indication (RSSI) of 75% where the operator has no
cellular connection at all. Further, if needed, a satellite communications dish can be set up and the Bloodhound™
can use the internet connection that it offers.

F. Pneumatic Subsystem

With the advances of the HRMOS3 infrared detector system, the Bloodhound™ pneumatic system has the advantage
of being greatly simplified. The HRMO3 infrared detection of gas units will not significantly change with flow rate
changes, sample temperature, or pressure differences. Therefore, the Bloodhound™ does not need pressure
regulators, flow-smoothing devices, large pumps, or distribution manifolds.

As shown in the figure on the next page, starting with the 2" sample inlet hose barb, the inlet goes directly to a
simple %" barbed fuel filter held in place by 2” x 2" ID rubber tubing pieces. The filter part number we use is G1/4
from Luberfiner. It is a general purpose fuel filter with a 10 micron paper/mesh construction. This filter serves
multiple purposes. It filters any particulate matter that may accumulate and/or flake off in the sample line during the
drilling process. It allows gases and water vapor to pass through, but will stop any fluid mud that makes its way to
the equipment.

Copyright 2010 iBall Instruments LLC All Rights Reserved www.iballinstruments.com
Page5 REL 12



NOTE: Never operate the Bloodhound™ system without - at the very least - this filter in place. Running the system
without any filtering will eventually contaminate the sample pump valves with particulate contaminants and cause the
pump to fail prematurely. Running the Bloodhound™ system without an in line filter will void the warranty. It is very
highly recommended that this same filter also be used as a last point filter right before entry of the sample gases into
the Bloodhound™ and also at the Cavitator extractor.
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2. DESCRIPTION OF OPERATION

Figure 5 is a reaction and calibration curve chart showing the reactions of the infrared sensor to different gases, and
the proposed low range and high range calibration levels.
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Upon study of the output characteristics of different hydrocarbon gases from 0 to 100% in concentration, it was
determined that the infrared detector output has roughly two linear regions but with different overall reactivity.

It can be easily seen that the output of methane (curve 103-106), propane (101-104) and wall gas (102_105)
(processed natural gas found in most homes and businesses) all show a similar dual linear region output
characteristic, but with different overall absolute reactivities to the gases.

Generally one linear region is between zero and 8 percent of the gas under test (curve segments 101, 102 and 103.
A second general linear region is between 12 and 100 percent of the gas under test (segments 104, 105 and 106.
Between the two linear regions, there is a -reactionary knee- to the gas under test (see 109, 110 and 111.

Treating these three infrared detection regions separately, a new reactionary calibration system can be implemented
based on the reaction of the gases being detected.

A simple linear calibration can be used with the low region using the calibration points of zero and 1% or 2.5%
methane (segment 108). Low readings of these gases in the drilling fluid during the drilling process usually indicate
a very high percentage of methane and low percentage of anything else. This is the same calibration method
currently used on hot-wire systems.

A simple linear calibration can also be used in the high region using the calibration points of zero and 100% wall gas
(segment 107). This is much the same calibration method currently used as the high range calibration of TCD
systems.
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The third region would be the infrared detector's knee cross-over point at 109, 110 and 111. This is the area
between the low range calibration and the high range calibration. The knee cross-over point is that point in which
the detector leaves the low range calibration and enters the high range calibration.

Figure 6 (next page) is a functional block diagram showing the logic flow that determines which calibration curve is
used at which time.

The system takes a reading from the infrared detector (see box labeled 400) and branches to either the high range
or low range function at box 401.

If the system is operating in the low range function, the system then converts the output of the infrared detectors into
a percentage of gas using the low range calibration (box 402).

After converting it into a percentage of gas, the system monitors and stores the reactionary profile of the gas over
time for later adjustment of the upper calibration scale at 403.

The system then displays the output percentage of gas to the user at 404.

If the system senses a percentage of low range gas to be greater than 5% at box 405, the system uses stored
information found in box 403 to correct the high range calibration scale at 406. The system then switches to the high
range calibration and outputs at 406. The system then takes another reading (box 400) and finds that it is in the high
range of operation at 401. After converting the infrared output to a new high range percentage of gas at 407, it then
outputs the data to the system for display at 408.

It then monitors the amount of gas and looks to see if the percentage is less than 5% at 409. If so, the system
switches back to the low range calibration at 410 and then takes another sample at 400.

The low range activity and knee cross-over point is closely monitored and tracked over time which builds up a
reactionary profile at 403. When enough gas enters the system as to cause the system to exit the low range
calibration at 405 (above 5 to 8%), the knee cross-over point monitors and tracks the ADC (analog digital counts)
where the low range exits, and then re-assigns the low point of the high range calibration to the ADC count of the
low range exit point plus a correction factor based on the generated reactionary profile at 406.

A second modified correction factor, also based on the reactionary profile, is also added to the ADC high range high
point calibration assignment for better accuracy at 406.

With this low range (402), high range (407), knee cross-over point (403) triple mode method, the amount of
hydrocarbon gases detected is shown to be well within 5% of any hot-wire/TCD system today, and when placed side
by side with any other system, nearly duplicate final outputs are seen, but with the infrared system giving better
overall character performance on the high end.

Furthermore, an additional percentage control system - called the attenuation adjustment - allows the user to make
final adjustments to the overall output of the system based on his or her experience and knowledge of gas levels
historically seen in the specific area or field. Adjusting the electronic attenuation downwards has the same final
output effect as adding air to the sample inlet (air diluting the sample). In addition, the attenuation adjustment can
be used to adjust the output gas level upwards if desired.
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FIGURE 6 — GAS DETECTION SYSTEM FUNCTIONAL BLOCK DI AGRAM
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Bloodhound Flash Drive Contents

The following image represents the files found on the flash drive installed in the “top” USB port on the Bloodhound.

File Edit  View

@ Back - =7

Favorites  Tools  Help

fr /._.J Search | Folders '

— | Mame Size  Type Date Maodified
File and Folder Tasks | [=] 0256 _igall_Logo.BIN 1KE BIMFile 3/11/2006 11:53 &M
Lj e F\utDUpdate.exe 164 KB Application 10/29/2008 2: 14 PM
o |=]EH_DaTA.IED 9,435 KB IBD Fils 3/25/2045 7111 &M
2] E;':'E’;Eh's folder to El BHIN_HEX, TST 94 KE  Text Document 4/20{2008 10139 AM
(7 Shate this falder El BHIn_Hxc 2T 94KE  Text Document 4/17/2009 10:01 AM
- _+ Bloodhound_IPSetup.exe 132 KB  Application 5/23/2003 4:26 FPM
;-_'jBloodhound_ManuaI_RELID_D. i 876 KB Adobe Acrobat Doc...  10§7/2009 10:00 PM
Other Places *—f" Blondhound_USE_DRIVER.exe 3,124 KB Application 3172007 12:13FPM
mGas_Chart_ManuaI_RELlD_D... 1,684 KB Adobe Acrobat Doc.,.  10§7/2002 10:01 FM
iy Bl =] HRMOZC, TXT 104 KB Text Document 11/21/2008 9:17 &M
.B My Diocuments HRMOZE, T T 91 KB Text Document S/4/2009 7:52 AM
3 ‘Shersd Documents El Hrmoza. 73T 99KE  Text Dacument 4/14/2009 6:37 &M
3 My Computer @IB_PGM.BIN £4KE BIM File 102712009 12:24 PM
| %iball_gas_chart_\.l'ﬂﬂ.exe 10,466 KB Application 10/7/2002 10:03 PM
N My Netwark Places sEbiBal_RTDY w30 EXE 2,206 KB Application 10/7/2009 10:03 PM
[BallSB724pp_FINAL_APP 519 F15KE S19Fle 11/4/2008 4:40 &M
— - | [*]oLopaTa.ED 152 KE IED File 4/19/2101 5:36 PM
il | [ usEwIzEw, SHI S0KE GHIFle [13(2007 12123 &M

Bloodhound Flash Drive
File Folder

Dake Modifisd: Today

Copyright 2010 iBall Instruments LLC All Rights Reserved www.iballinstruments.com
Page 10 REL 12



3. CONNECTIONS ON THE BLOODHOUND ™

All outside connections are made to the external surfaces of the case to allow for the case to be closed when in
operation.

Pason-Compatible RS422 Interface Port.
Connects to the Pason Rig System for
Duplex Connection.

GPRS Radio
Modem
Antenna Connector

Analog Output
For Chart Recorder

DC Power IN/OUT
DC Car Adapter or
Power for Cavitator

Sample Gas IN Port has
RS232 WITS regulated flow and vacuum.

Connector

[ —

Analog Depth Marker
Contact Closure from
Geolograph Switch to log
depth

= Exhaust Port.
RS232 Personal - 4" Hose Barb

Computer or External
Data logger.

Ethernet connection for
WITSML or Internet
Connection to a Server

System

Positive Pressure
Vent for Air Supply.

Audible Alarm

Keeps Case Universal AC power.
Pressurized with From 90 - 250 VAC
Filtered Air Frequency 45 — 65 Hz USB B Personal Computer

Connection

FIGURE 7 — CONNECTIONS ON THE BLOODHOUND™

A. Cooling Vent

On the side of the case is a large 1.9” filtered positive pressure cooling air intake.
This allows for the Bloodhound™ to regulate internal temperatures on hot days,
allows for the air to be filtered, and for a source of positive pressure. If the filter is
not used, dirt and debris can enter into the case of the Bloodhound™ causing
damage to the system over time. The Bloodhound™ uses internal positive pressure
to keep dust, dirt and debris out of the case and system. Always use an air filter on
the Bloodhound™ system for years of trouble free operation. If the Bloodhound™
needs to use a filtered source from an outside duct, such as an air conditioning
system, the size of the vent is the same as a 1 1/2” PVC tubing fitting and has a

FIGURE 8 — AIR FILTER good friction fit. This allows for easy plumbing of outside filtered sources. Blocking
of this vent is not recommended. The filter used is a common Dust Buster filter part number VF100 that can be
found at any hardware store or Wal-Mart. Exhaust out of the Bloodhound™ can be found on the bottom of the case.
Do not block the exhaust hole. If the Bloodhound™ alarms due to high temperature, unblocking the cooling ports (or
replacing a clogged air filter) will quickly bring the temperature down.

NOTE: If operating the Bloodhound™ for any significant time without the air filter, dust and dirt will accumulate
within the Bloodhound™ case and onto the printed circuit boards. This dust and dirt can be somewhat conductive
and can cause erratic behavior within the system. In extreme cases of weather change, humidity can accumulate
and cause the dust to become a fine mud and adhere to the surface of the printed circuit boards. Any significant
dust and dirt within the Bloodhound™ case found during repair or replacement means that the unit was run for a
length of time without this critical filter and will void the warranty.
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B. Ethernet Connectivity

Above the air inlet there is a RJ45 Ethernet connector. This connector is to hook into a Ethernet network and
operates using DHCP (Dynamic Host Configuration Protocol) services, which are the most common type of network
to date. After a successful DHCP inquiry and setup, the IP (Internet Protocol) address will show on the lower right
hand of the LCD screen. Using a software tool, the Ethernet can easily be set up for a static IP address as well (see
below). After the Bloodhound™ has established a DHCP or static network connection, an Ethernet mode of
connection can be established to the Bloodhound™ in one of two ways.

1> The Bloodhound™ is listening for an incoming TCP (Transmission Control Protocol) connection on the assigned
IP address and port 23. The HyperTerminal computer application can establish a connection in this mode.
Hyper Terminal is a program that is supplied with the Windows operating system. The Gas Chart Program can
also use this Ethernet connection.

2> The Bloodhound™ will also constantly try to connect outbound via TCP to the Internet Database Servers at the
iBall Data Center, using a pre programmed address and port.

3> Anincoming Ethernet and outgoing Ethernet connection is possible at the same time.

Ideally, if the user is at a drilling site that has Ethernet connectivity such as a satellite connection, this is a good way
for the Bloodhound™ system to connect to the Internet Database Servers at the iBall Data Center. Connection to
iBall's Data Center allows for transmission of real time data to any internet-connected computer, and also allows for
technicians to remotely diagnose, adjust, reprogram, or maintain the instrument.

Set up of the Ethernet connection parameters can be easily done using a software tool. The set up of the Ethernet
port and the software tools to do so is not covered in this manual but is supplied at www.iballinstruments.com/ftp.
When there is a successful connection to the Bloodhound™, and the Bloodhound™ has received its first command
from the server or software, the lower right hand corner of the LCD will display ETHERNET and a connection timer.
This is to show a good connection to the server or software. The Ethernet port will allow for direct communication to
rig data systems using WITS (Wellsite Information Transfer Specification) and also multiple simultaneous inbound
and outbound connections as well as a local web page showing all current data as a chart.

To setup the Bloodhound™ with a static IP address, first connect your Bloodhound™ to the local LAN. On the USB
key there is a program called Bloodhound_IP_Setup.exe. After running this on a computer that is also connected to
the LAN, you should see in the right panel, a Netburner number. Highlight this and click on launch webpage. From
the webpage, at the top, click on static instead of DHCP and include the IP address.

C. Analog and Relay Outputs

=T Next to the RJ45 connector there is a 10 pin
white latching connector (see adjacent figure).
This connector allows for analog output of the
gas units as well as an open relay contact for

10 9 8 7 6

5 4 3 2 1 .
depth marking and an open relay contact for
Looking at front of connector on side of bloodhound alarms-
of Bloodhound analog output port When the Bloodhound™ detects a foot change

the depth relay will close a normally open relay
contact for 500 milliseconds. Also,

when the unit goes into alarm, the alarm relay
contact will close for the duration of the alarm.

D. GPRS Cellular Radio Connection

On the side of the case there is an antenna

Do Mot o oy 36612100 connection for the wireless GPRS (General
FEUBE S ARAT 58 'SUTBUT CONNECTOR Radio Packet Service) internet connectivity.

This allows the Bloodhound™ to connect to the
iBall Data Center for transmission of real time
data and also allows technicians to diagnose, adjust, reprogram, or maintain the equipment. In order for the GPRS
modem to operate, there a configuration procedure that must be implemented:
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1> An operational SIM (Subscriber ID Module) card must be inserted into the GPRS modem correctly. (The SIM
card must have GPRS connectivity activated through the subscription service.)

2> The Bloodhound™ has to set up the GPRS modem according to the subscription service.

After an activated SIM card is inserted into the GPRS modem, setting Register 55 to the correct value and then
setting Register 123 will tell the Bloodhound™ to set up the GPRS modem to the user’s subscription carrier. (See
detailed descriptions of Register 55 and Register 123 settings in Appendix B.) A discussion of methods of setting
registers is included in Section 9 of this document.

To set up the Bloodhound™ system for a subscription carrier, first set Register 55 to the appropriate number from
the list below.

1 - Cingular/New ATT system (default, most popular) 4 - Old ATT system "PUBLIC"
2 - Old ATT system "PROXY" 5 - T-Mobile
3 - Old ATT system "INTERNET" 6 - Cellular One

After setting register 55, set Register 123 to 1. This will tell the Bloodhound™ that you have set Register 55, and
that it is to take the selection and set up the modem for the user’s cellular carrier. (After the Bloodhound™ is
finished configuring the GPRS modem, it will then reset Register 123 back to 0.) The user can then monitor the
connection using the lower right hand corner of the LCD screen. It is important to watch for the RSSI, CN and NC
messages. The RSSI stands for Received Signal Strength Indicator and goes from 0 to 100%. When using the
GPRS modem, CN indicates a current connection to the server and NC indicates no connection.

Additional carrier setup information is provided in Appendix D.

E. Audible Alarm

Below the GPRS radio modem, there is an audible alarm module. The alarm will sound when the Bloodhound™
detects a problem with the system, or with one of the parameters it is monitoring. The external relay contact will also
close for the duration of the alarm. Alarm parameters are:

Low Flow High Flow Blocked Sample Line High Temperature

Low Temperature Chromatograph Pump High Gas Units Noisy Geolograph Switch
Overhaul HRM Fault Power Supply Voltage High DC Amperage

In Shutdown Mode High H2S Blocked Exhaust

Appendix D describes the Bloodhound® alarms and alarm settings in more detail.

F. DC Power Port

The DC power port allows the user to either power the Bloodhound® from an external DC source, or to power an
external Cavitator extractor system from the internal power supply. The DC port has overload, spike, sag and
transient protection built in. If powering the Bloodhound™ system from a DC power port from an automobile, make
sure to connect with correct polarity. Otherwise a fuse in the automotive system will open. If running a DC Cavitator
system, the amps can be monitored from the LCD panel or remotely through the Internet. As an added feature, and
with the correct adapter, this 12 volt DC power port can run just about any automotive appliance such as cell phone
chargers. Output current is limited to 10 amperes by an internal fuse.

G. AC Power Port

Below the DC port is the universal AC power input. This AC input can handle from 90 — 260 volts AC and from 48 —
64 hertz (Hz) without any problems. Overseas operation on 240 volts, 50 Hz is as normal as 120 volts, 60Hz. It is
configured to use a standard computer power cable.

H. Personal Computer Connector (USB B-Type Connecto 1)

Next to the AC power port is the USB B-type connector used to connect the Bloodhound™ to a Personal Computer.
If planning to use the USB B connector to connect to a PC, you must load the USB to Serial Driver first. It can be
found at www.iballinstruments.com/ftp. This driver configures the connection to the Bloodhound™ exactly as if it
was a serial port. Normally, the USB driver puts the serial connection on COM 3 but not always. This is a common
USB to Serial adapter driver. When connected through the USB driver, the Serial parameters are still 115200 Baud,
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8 data bits, 1 stop bit, and no parity (8N1). The Bloodhound™ charting software will scan all available serial ports
and find the Bloodhound™. Therefore, knowing which serial port number is not an issue when using the charting
software.

[. 10 Pin Pason RS 422 Serial WITS Connector

In order to communicate to the Pason Electronic Drilling Recorder (EDR) system without the hassle of any external
hardware, iBall has incorporated a Pason RS422 connection interface into the Bloodhound™. This allows for direct
connection to the Pason EDR system to obtain duplex WITS communication. Generally, no user intervention is
necessary on the Bloodhound™ to access the Pason WITS information when using this connection. After
connecting the 10 pin round military type cabling to the Bloodhound™ from the Pason EDR system, the
Bloodhound™ automatically establishes communicates to the Pason system and starts acquiring and sending WITS
data. Additional information about this Bloodhound™/Pason connection is provided in Appendix E.

NOTE: On sites with a Pason EDR system, just because the Pason cable can fit into a connector found on the site
does not mean that the connection will work. Pason advises to always connect the Bloodhound™ to the Toolpush
Connection Panel on the outside of the Rig Manager’s trailer, or, if that is not present, then to the Toolpush
Computer itself via one of the cables attached to it. (In the event that Pason does not have somewhere to mount the
Toolpush Connection Panel, they leave cables extending outside of the Rig Manager's trailer with the RS422
connectors accessible. In that case, they are simply cable ends, so are not labelled.) Always connecting to the
Toolpush Connection Panel or the Toolpush Computer will ensure that the proper connection is made and the TPC
will not require any configuration change to receive WITS.

J. 9 Pin Male WITS Interface

If the drilling rig has a TOTCO, EPOCH or other
drilling system, then the communications to the
driling computer will come from a different
source. If connecting to a TOTCO system, A
TOTCO technician must come to the drilling site
and hook up a secondary computer. This
computer talks to the rig and makes available the

COM2 WITS information through a 9 pin null modem
cable to the Bloodhound's 9 pin WITS port. If
connecting to an EPOCH system, the WITS data
comes from a box called a Device Extender (see

com1 adjacent figure). The Device Extender allows for

depth pulses, pump pulses, and on bottom
marking. It also has serial ports for WITS data.
Connect the Bloodhound 9 pin male WITS
connector through a null modem cable to this EPOCH system, COM 1. Almost all drilling rigs that have computer
monitoring systems have a WITS serial interface of some kind.

FIGURE 10 — Communication Ports on the Device Extender

K. 9 Pin Female Serial PC Port

The 9 pin female serial port allows for connections to the host computer system. This connector shares a common
communication bus as the USB B connector described above. If the user is using the USB B connector to connect
to a PC, then serial data will still come out of this connector, but the Bloodhound™ will not be able to hear data
coming in from this port. This makes this port a handy output to a data logger when using the USB B connector to
go to a PC. The Serial parameters are 115200 Baud, 8 data bits, 1 stop bit, and no parity (8N1). The Gas Chart
software will scan all available serial ports and find the Bloodhound, so knowing the serial port number is not an
issue when using the charting software.

L. Geolograph Switch Input

The red and black spring terminal clamps are for the geolograph switch input. On rigs that are not WITS or WITSML
(Wellsite Information Transfer Standard Markup Language) compliant, the most common method to transmit drilling
foot changes is with a switch connected in some manner to the mechanical geolograph. As more rigs become WITS
and WITSML compliant, this should be less common.
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M. Sample Gas Inlet

The smaller %" hose barb connection on the side is for the sample gas in. Right before this connector, there should
always be a line filter and a water catch canister (dropout jar).

N. Sample Gas Exhaust

The exhaust is a ¥2" hose barb connection. This larger size exhaust hose keeps the system from developing back
pressure, or getting plugged with ice during cold weather. Do not plug the exhaust line or use ¥4" hose, because
back pressure will increase and the system may not operate correctly.

NOTE: Under no circumstances is the exhaust line, at any point, to be physically higher than the Bloodhound™
case bottom. Under normal operations, water and water vapor is expelled from the exhaust. If the exhaust line is
higher then the case bottom, water can not exit the exhaust and will eventually flow back into the system causing
damage. This water damage is in no way covered under warranty.
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4. KNOB OPERATION AND CONTROL

On the front panel of the Bloodhound™ Gas Detection System, there is a knob marked “Attenuation” (or “Adjust”).
This patent-pending function knob is used to access many features of the Bloodhound™ system. When first turning
the knob, the LCD screen switches to ask the user to select a knob function. Keep rotating the knob to select from
one of the functions. The selections of knob functions are:

GAS UNITS ATTEN - set attenuation (Register 30) 02 SPAN - set O, span

COLUMN TEMP - set chromatograph temperature H2S ZERO - set H,S zero

GAS UNITS ZERO - set gas units zero H2S SPAN — set H,S span

GAS UNITS LOW SPAN - set gas units low span HRM OEMSETUP - sets pans, zeros, and readjusts
GAS UNITS HIGH SPAN - set gas units high span the chromatograph to zero

CO2 ZERO - set CO, zero START CG CAL CYCLE - starts calibration cycle

CO2 SPAN - set CO, span POWER DOWN - turns off Bloodhound

After Rotating the knob until the desired function is seen, press the green Enter/Mute key. This tells the
Bloodhound™ that you wish to access the selected function and the LCD will then instruct you further. After
adjusting the instrument to the desired level, press the Enter/Mute key again. The settings are saved and the
Bloodhound resumes normal operations. To exit at any time, either press any of the red buttons, or just wait 60
seconds for the selection to “time-out.”

Notes on the knob function: Be patient and get a feel for the knob adjustment. Some functions have the knob
sensitive to adjustment, and others will seem sluggish. Further, if the user does not change the knob, the
adjustment function will time out after 60 seconds and the Bloodhound™ will return to normal operations.

A. Gas Units Attenuation

The attenuation setting adjusts the gas readings down or up from 1 percent of the “normal” (that is, non-adjusted)
reading to 200 percent of the “normal” reading. To adjust the attenuation, turn the knob left and right to adjust the
attenuation to the desired level. The adjustment level can be selected from 1 to 200 percent.

The reason for providing this adjustment is to allow the Bloodhound™ to generate gas readings similar to older
technologies, such as hot-wire or catalyst bead systems. In most hot-wire or catalyst bead systems, when high
levels of hydrocarbon-based gases enter the detector, the system experiences problems immediately reacting to the
high gas levels, causing carbon build up and other damage. This causes the system to become inaccurate or to
drift. In order to keep this damage to a minimum, air dilution was introduced to “cut” or air dilute the sample. This
had the desired effect of minimizing the damage to the system and to also allow for final adjustment to the gas units
based on experience, mud weight or any other parameter. Because the infrared detector system can not be
saturated or damaged with 100% natural gas, and can instantly monitor high levels of hydrocarbon based gases,
physical air dilution of the sample gas is simply not needed. However, this adjustment was still requested as an
operational parameter. Further, the ability to not only cut, but also amplify the sample gas readings, gives new
flexibility to the mud logging community

NOTE: Iball Instruments recommends that Attenuation be set to 100 in normal operations. To best mimic the output
of older hot-wire systems, the Attenuation should be set at around 30%.

B. Column Temperature

The Bloodhound'’s internal chromatograph periodically takes a small portion of the sample gas flowing through the
Bloodhound and separates the hydrocarbon component gases C1 (methane), C2 (ethane), C3 (propane), IC4 (iso-
butane), and NC4 (normal-butane). (See the Bloodhound™ Chromatograph section of this manual for a more
detailed discussion.) Each chromatograph column has an ideal working temperature, typically between 140 and 190
degrees F. For a given column, a higher temperature will cause the components to move through the column faster,
but at the price of poorer peak separation, especially for C1 and C2. Do not set the column temperature over 190
degrees F.

C. Gas Units Zero, Low Span and High Span

When adjusting the Gas Units Zero, disconnect the inlet hose and allow the Bloodhound™ to stabilize in air.
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When adjusting the Gas Units Low Span and High Span, please be sure that the correct gas is injected.
When adjusting the Gas Units Low Span, you will have to inject 1.0% or 2.5% methane gas for the duration of the
adjustment.

NOTE: In the Bloodhound™ system 1% methane is 100 Gas Units and 2.5% methane is 250 Gas Units. We
recommend that the Bloodhound™ system is calibrated using 2.5% methane. However, the user is not limited to
these low level gases for calibration. Just inject the sample gas of choice for the duration of the adjustment and
adjust the Gas Units span to show the correct gas units.

When adjusting the Gas Units High Span, user must inject 100% methane (or wall gas) for the duration of the
adjustment. Adjust the instrument to read as close to 8,000 as possible while in calibration mode. The reading will
change after exiting the calibration mode.

D. CO2, 02, and H2S Zero and Span

When selecting a CO,, O,, or H,S zero or span setting, it is as simple as injecting clean air or a known sample gas
and adjusting the output to match the gas injected. Note that there is no O, zero adjustment.

If adjusting the zero and span on a particular gas, always adjust the zero first, then the span . Adjusting the span
first and then zero will throw off the span adjustment.

Oxygen Sensor Notes

This sensor was included as a differential monitor as to the amount of methane in the sample. If user observes 5%
of methane then the O, should change about 1% no matter where it is presently.

The EC410 is an electrochemical sensor does not have a sacrificial element so it should exhibit a long life.

However, because of its construction, the O, sensor is highly sensitive to any exhaust back pressure. If the user
desires the O, sensor to work correctly, the Bloodhound™ must have a 1/2" exhaust line or it will fail rather quickly.
Prolonged exposure to back pressure will cause irreparable damage to the sensor and will necessitate replacement.

The sensor is constructed using sandwiched layers of chemicals. The reactive chemical is an acid between two
electrochemical layers. As oxygen is presented, a reaction between the acid and the electrochemical layers is made
and a voltage difference is seen on the electrical bias. The trade off is that it is very sensitive to pressure changes
because any pressure changes push or pull the acid onto one of the electrochemical layers and a reaction is made
as well.

Furthermore, it has cross reactivity to other chemicals that may be encountered in the drilling process. One of the
most reactive is acetylene which may be generated using carbide for a lag check. Acetylene may knock the sensor
out for up to 20 minutes. Because of these cross reactions, it is not immune to drift and should be adjusted to 21%
periodically to air. To do this just disconnect the sample line for a few of minutes and adjust to 21%.

“Fuming” mud which is emitting gases other than normally seen may cause the O, to appear to drift as well, when in
reality it is reacting to the loss of O, that the fumes have replaced. Keep in mind where the sample is being taken
from.

E. Gas Units Quick Check

If the user would like to do a quick check on the gas units output, the easiest way is to use a small hand held
cigarette lighter. Place the lighter up to the ¥4’ sample port and press the lever to allow gas to escape. Do not strike
the lighter. This will inject butane into the system. Doing this for 10 seconds will give a good spike reading on the
Bloodhound™. The output amount of the spike will vary depending on the attenuation settings, the damping
settings, and the actual amount of butane injected. A typical spike with attenuation at 30, normal damping, and a 10
second burst from a lighter that has %2" a flame would be about 150 to 300 gas units, depending on how the user
holds their fingers around the lighter.

F. Oxygen and Carbon Dioxide Quick Check

The O, and CO, detectors in room air read about 21% O, and 0.2% CO,. To check the detectors, take a 2 liter or 1
gallon plastic bag and remove the air from it by squeezing it. Then take a deep breath and hold it for 3 to 5 seconds.
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The longer you hold it the more O, is removed and replaced with CO,. After that, breathe into the bag until it has
about 2 liters into it. Human expiratory gases are about 17-19% O, and 2-5% CO,. The readings on the
Bloodhound should reflect somewhere around these numbers. You should at least see them change.

G. Recommended Calibration Gases

We recommend the following gases and supplier company to be used with the Bloodhound™ system. Each bottle
should last more than a year with regular calibrations. A regulator that is compatible with and will fit all tanks
described below: Model 620-SSC10.

MESA Specialty Gas & Equipment a Division of MESA International Technologies, Inc.
2427 South Anne Street, Santa Ana, CA 92704

Toll-Free: (866) 470-MESA (6372) Tel: (714) 434-7102; Fax (714) 434-8006
http://www.mesagas.com/

Following are the part numbers and descriptions.
High Range Calibration Gas — 99+ % Methane:

S1971 METHANE 99.0% MIN PURITY
CYLINDER: 58L
VALVE CGA: C-10
CONTENTS: 58 LITERS
PRESSURE: 1000 PSI

SHELF LIFE: NO LIMIT
Note: wall gas (also known as city or house gas) can be used for the high range calibration. This is the fuel that is
piped to houses and business for cooking and heating. It is natural gas that has been refined to remove moisture
and most of the butane and propane, leaving mostly methane. Because the high range only needs a very high
methane concentration to generate a set point, and because the unit automatically adjusts the upper range limit of
the calibration based on the gas reactivity, a pure high range calibration gas is not necessary.

Low Range Calibration Gas - 2.5% Methane

J197150LA METHANE 2.50%  Balance: Air
GRADE: CERTIFIED
CYLINDER: 103L
VALVE CGA: C-10
CONTENTS: 103 LITERS
PRESSURE: 1000 PSI
SHELF LIFE: 3 YEARS

Low Range Calibration Gas - 1% Methane

J197120LA METHANE 1.00%  Balance: Air
GRADE: CERTIFIED
CYLINDER: 103L
VALVE CGA: C-10

CONTENTS: 103 LITERS

PRESSURE: 1000 PSI
SHELF LIFE: 3 YEARS

Chromatograph Calibration Gas - EQUAL 5 PART MIXTUR E

08/01/08-1 METHANE 0.75%
ETHANE 0.75%
PROPANE 0.75%
BUTANE 0.75%
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ISOBUTANE 0.75%
BALANCE: NITROGEN
GRADE: CERTIFIED
CYLINDER: 103L
VALVE CGA: C-10
CONTENTS: 103 LITERS
PRESSURE: 1000 PSI
SHELF LIFE: 3 YEARS

Carbon Dioxide Calibration Gas - 5% CO2 CALIBRATION GAS
CARBON DIOXIDE 5.00%
J10135VA Balance: Air
GRADE: CERTIFIED
CYLINDER: 103L
VALVE CGA: C-10
CONTENTS: 103 LITERS
PRESSURE: 1000 PSI
SHELF LIFE: 3 YEARS

Hydrogen Sulfide Calibration Gas - 100PPM H2S GAS
HYDROGEN SULFIDE 100 PPM
Z1053100PN Balance: NITROGEN
GRADE: CERTIFIED
CYLINDER: A58L

VALVE CGA: C-10

CONTENTS: 58 LITERS

PRESSURE: 500 PSI

SHELF LIFE: 1 YEAR

H. HRM OEM SETUP

This knob command is a powerful function that will set the HRM module to standard factory specifications. When
this function is used it will zero the gas reading and the H2S reading, set the O, span, and readjust the CG to zero
and such. In order for this function to operate correctly, the Bloodhound™ should breathe fresh air for about an hour
and then this function would be used. On a brand new HRM module, the HRM should run for 24 hours to allow the
H2S, 02 and VQ500 to stabilize, then it should be used twice in a row.

The downside is that if this command is used during a well in use, it will zero all the sensors to the current gas levels.
So, the worst case is that if a logger uses it incorrectly, he should then allow the BloodhoundO to sample clear air for
an hour or so then use it again.

When this function is used, it will appear that all the readings on the Bloodhound™ will freeze, because the HRM is
not talking to the Brain Board while in this process of OEM setup.

|. Start CG Calibration Cycle

This knob command starts the chromatograph calibration cycle. This cycle automatically sets the time windows
within which the five gas component peaks will appear. See the Bloodhound™ Chromatograph section of this
manual for a description of how to calibrate the chromatograph.
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J. Power Down

This knob command is a secondary method of turning off the Bloodhound™. Using this method, first disconnect the

unit from power (it will continue to run on the internal battery). Then select “POWER DOWN" and press the
MUTE/ENTER button.

NOTE: The primary way to turn off the Bloodhound™ is to disconnect the unit from power, then press th e
red START/STOP button.
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5. Front Panel Computer Control (Brain Board)

FIGURE 11 — FRONT PANEL COMPUTER CONTROL (BRAIN BOA RD)
A. Buttons

On the front panel of the Bloodhound™ computer are eight (8) buttons that can also light up. The labeled buttons
light up when there is a VACUUM FAULT, PRESSURE FAULT, or BLOCKED SAMPLE LINE.

Only five (5) of the buttons are active for user input.

1> START/STOP — when pressed after the power cord is unplugged, this red button will cause the Bloodhound to
power down.

2> RED - any red button will cause the Bloodhound to “back-out” of any pending menu operation and go back to
normal operation.

3> MUTE/ENTER - use to choose the selection shown. Pressing when no selection is shown cycles among MUTE
600 (seconds) / ALARM OFF / ALARM ON, as shown in the lower right of the display. This button does not
actually turn off the alarms, but just mutes the sounder.

4> UP — press at the same time as DOWN to display the menu. Then use to move up in the menu list.

5> DOWN - press at the same time as UP to display the menu. Then use to move down in the menu list.

B. Display

When in the normal mode of operation, the LCD display shows many points of information.

On the top line, the current time, day, date, and internal equipment temperatures are displayed for both the internal
temperature on the circuit board and for the HRM module. Keep in mind that these are the internal temperatures of
the equipment and not the outside ambient temperature. Internal temperatures within the Bloodhound™ generally
run about 10 degrees Fahrenheit higher than outside the case.

Copyright 2010 iBall Instruments LLC All Rights Reserved www.iballinstruments.com
Page 22 REL 12



The second line is reserved for any alarm messages such as “Blocked Sample Line.” If there are no alarms to
show, the line will display the current job number, serial number, internal software version number and external
software version numbers. If you call technical support, these pieces of information may be asked of you.

The third line displays the Drill Depth title, the Rate Of Penetration (ROP) in minutes per foot, and the voltage of the
primary sensing element. The voltage number represents how much of the detected gas the instrument sees. The
higher the number, the more gas it will see. If the number is zero or low, an alarm will sound and the error will show.

The fourth line displays the Drill Depth in large numbers followed by the Rate of Penetration in feet per hour,
followed by the voltage from the chromatograph sensing element.

The fifth line displays the extractor DC amps pulled from the Bloodhound. Amperage over 6 amps may indicate that
the extractor needs replacement. To the right of the amps, is the hydrogen sulfide content in parts per million.

The sixth line shows the gas units title, followed by a display of the chromatograph pressure. Chromatograph
pressure is generally around 800 to 1200 millimeters mercury (mmHg) depending on the chromatograph column and
the prevailing atmospheric pressure. If the Brain Board senses a low chromatograph pressure, an alarm will sound
to alert to notify the user to a possible chromatograph problem.

The seventh line shows the gas units, followed by the sample vacuum level used to draw in the sample gases from
the extractor. System vacuum is generally between -5 and —200 mmHg. Excessive vacuum will trigger the system
to alert the user to a vacuum problem or blockage of the sample line. The Bloodhound has enough suction power to
easily pull sample through a 1000+ ft of 1/4” OD tubing. To the right of the sample vacuum is percent carbon
dioxide.

The eighth line holds the current sample flow rate in liters per hour, followed by a scrolling screen that will display
general technical and current operational parameters, as follows:

USB and SD storage card operational status

Received Signal Strength Indicator (RSSI)

GPRS modem connection indicator

Chromatograph count down timer (CGT)

Digital attenuation level (%DA)

Mute status, “Alarm On”, “Alarm Off”, or "Mute xxx”

WITS good or No WITS

If WITS data is present, it will then display bit depth “Bit xxxx.x”

If there is a present Ethernet connection it will display “ETHERNET xx”

If the MainLog program is running and is talking to the Bloodhound, “MAINLOG” will appear.

If there is an alarm condition, the Brain Board will display the problem. This alarm is accompanied with an audible
alarm tone. To mute the alarm tone, press the Enter/Mute key. This will place the alarm in a muted state for ten
(10) minutes (600 seconds). Pressing it a second time defeats the audible alarm and the display will show ALARM
OFF. Pressing it a third time will display “ALARM ON”. Hitting the Enter/Mute key does not turn off any alarms but
rather mutes the sounder for a given amount of time. If ALARM OFF is selected, the Bloodhound will not make an
audible tone.

Pressing the Up and Down Arrow keys at the same time will bring up a menu. To select an item on the menu
display, press the Up or Down key. This will move the highlight bar up and down. After the desired selection is
highlighted, press the Enter/Mute key. This will bring up the selected function for adjustment.

SET TIME/DATE - to set the time and/or date
TRANSFER LAS DATA TO USB KEY - to transfer LAS data to the USB memory stick
REGISTER SETUP - to check or change a register setting
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SET DEPTH COUNTER - to set the depth counter
SET JOB NUMBER - to set the job number
SET GAS UNITS ALARM LEVEL - to set the gas units alarm level

TRANSFER JOB DATA TO USB KEY - to transfer stored data from the internal SD memory to the USB
memory stick

When setting any function, the up arrow, down arrow, and enter key are used to manipulate the data. When making
large changes to numbers just press and hold the up or down arrow key. The numbers will start to scroll slow, fast,
faster, and then very fast. This is handy when setting the depth from 2000 to 8000 or such. After the new value has
been set, just hit the Enter/Mute key to store the new changes and return to the normal operational screen. To
cancel a selection, just press any red key to return to normal operating view.

C. Menu Selections

SET TIME/DATE

This allows the user to set the current time and date. The Bloodhound™ has an integrated Real Time Clock (RTC)
that will keep the current time and date even when the power is turned off to the Bloodhound. There is a small
watch battery on the brain board that keeps the RTC alive. This battery also allows for storage of some other non-
volatile and non-critical information such as depth, HOBBS timer, and packet counter. If you remove the watch
battery for more than a couple of minutes, prepare to give a call to correct some of the lost non-critical data. If you
lose time frequently on power down, it is time to replace it. This battery is expected to last about 5 years. The part
number is on the battery and a replacement can be found at Radio Shack or other electronics outlet.

TRANSFER LAS DATA TO USB KEY

The Bloodhound™ stores LAS job data to the internal SD storage media. This SD card can be found on the Brain
board. It is a common camera type storage card and can be picked up just about any electronics store. The
Bloodhound™ comes with a 2 gigabyte storage card but it can use just about any sized one. The collected
Bloodhound™ LAS data is primarily stored on this SD card. If a user has a compatible USB memory stick installed
in the Bloodhound™ front panel, the Bloodhound™ attempts to also place the LAS data onto the USB key after it
detects it. This menu selection allows the user to walk up to the Bloodhound™, insert a USB key, and download the
current job LAS data into the USB key. This key can then be taken to a PC where it can be loaded into a mud
logging program or opened with Microsoft Excel for editing.

REGISTER SETUP

The Bloodhound™ register settings enable the unit to be flexible as well as powerful in operations. Registers are
small bits of information held in non-volatile memory locations that dictate how the Bloodhound™ operates. There
are 255 registers that each hold a number from 0 to 255. All operational settings are made through register values
one way or another. Do not set register values unless you know what the results will be. Incorrect register settings
may cause the Bloodhound™ to have undesired results, become unstable or even unusable. On the other hand, the
register settings can allow the user to fine tune the operations of the Bloodhound™ for optimum performance. This
all depends on how knowledgeable the user is of the registers and their settings. A very good explanation of the
Bloodhound™ registers can be found later in this document, and a spreadsheet summarizing the register functions
is included in an Appendix B.

SET DEPTH COUNTER

This menu item allows the user to quickly set a starting depth for the drilling process. To set the depth from its
current number, just press and hold the up or down key. The numbers will start to scroll slow, fast, faster, and then
very fast. This is handy when making a large number change. After the new value has been set, just hit the
Enter/Mute key to store the new changes and return to the normal operational screen.

SET JOB NUMBER

The job number is very important to the Bloodhound™ system in two ways. The job number tells the Bloodhound™
what job number to place into the data packet. Generated packets are sent to the charting software and the remote
server system. This tells the server system into what file to place the data. If the job number changes, the remote
server software will start a new chart and file. Also when changing the job number, the Bloodhound™ knows to start
a new BH_DATA.IBD file on the SD storage card and if inserted, the USB memory stick. Usually the job number is
the last item to be changed upon rig up of the Bloodhound™ system at a well site.
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SET GAS UNITS ALARM LEVEL

The Bloodhound™ has the ability to set off an alarm if a preset gas units level has been passed. This allows the
mud logger to either identify the zone or to warn of a possible dangerous situation. Set this value to zero to defeat
the alarm.

TRANSFER JOB DATA TO USB KEY

The Bloodhound™ stores all job data to the internal SD storage media every 6 seconds. Typical data storage size is
about 500 kilobytes of information per day. The collected Bloodhound™ data is primarily stored on this card. If a
user has a compatible USB memory stick installed in the Bloodhound™ front panel, the Bloodhound™ attempts to
also place data onto the USB key after it detects it. This menu selection allows the user to walk up to the
Bloodhound™, insert a USB key, and download the current job data into the USB key. This key can then be taken
to a PC where it can be loaded into the gas charting software.

D. USB Ports and Data Storage

Two industry standard USB ports can be found on the front panel of the Bloodhound™ computer. At this time only
the top port is used. This USB port allows the use of external USB memory sticks to be used as secondary mass
storage of the data collected. Any USB memory stick can be used; however, it is recommended that the short
versions be used to permit the case to be closed during operations. When inserting a USB memory stick, it may
take up to 60 seconds for the Bloodhound™ to recognize it. All data is stored and organized on the memory stick
and SD card in the root directly under the file name BH_DATA.IBD . When starting or changing to a new job number,
this file is renamed to OLDFILE.IBD and a new BH_DATA.IBD is started. Changing back to the old or last job
number will not restore/rename the old IBD file but will destroy the last record, OLDFILE.IBD too. Internally there is
a 2 gigabyte or 4 gigabyte SD flash storage card that is the primary point of storage. The job data files found on this
card can be extracted or deleted through external commands using the serial port that is explained later in this
document. The data can also be transferred to the USB memory stick from the SD card using the menu option.

6. SERVICE AND REPAIR OF THE BLOODHOUND™

The design of the Bloodhound™ was conceived with modularity, serviceability, reliability, and portability as
paramount. Off-the-shelf common parts were selected to allow the user to service the Bloodhound™ with readily
available parts from local vendors. A complete parts list of parts and vendors can be found elsewhere in this
document. The Bloodhound™ system can be broken down into 5 subsystems. Each subsystem can be exchanged
for a new system when it is upgraded or repaired.

A. Gas Detection System — HRMO3 / Electronic Flow M eter Replacement

To replace the HRM03 module or the electronic flow meter, first disconnect electrical power to the Bloodhound™
and then turn the unit off by selecting “POWER DOWN.” After that, remove the four panel screws that hold the top
cover in place and pull up on the panel about 4 inches and then move the panel towards your person and stand the
cover up in place. This will expose the inner workings of the Bloodhound™ system.

Find the HRMO3 module and disconnect the four electrical cables
Remove the two nylon locking nuts that hold the assembly in place using a 7/16” wrench
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Pull upward on the HRMO3 module until it clears the mounting bolts.

Remove the tubing that is attached in three places, noting which tubing goes where. If the tubing is attached
back in the wrong place, the unit will not operate correctly. There is a flow diagram elsewhere in this document.

Disconnect the electrical cabling coming from electronic flow meter to the Brain Board at the Brain Board end.
This is a 4 pin locking connector. This locking connector has a small tab on one side that must be pressed in
order for the connector to come loose from the Brain Board. Do not force.

Replace the module and/or flow meter and assembly is the reversal of removal.

B. Sample and Chromatograph Pumps

The sample pump and chromatograph pumps are high performance medical grade pumps from Hargraves. A spare
pump is located in the Bloodhound™ case on top of the power supply, attached with Velcro tape. To replace a
malfunctioning pump, remove the bad pump from the Velco and disconnect the power cable and the hoses.
Remove the spare pump from the Velco and attach the power cable and the hoses to the spare pump. Attach the
spare pump to the Velco where the bad pump was.

Hargraves has a web site at http://www.hargravesfluidics.com/ If you need a replacement pump, we recommend
that you order a couple and keep them on hand in case of a pump failure. You can call or order them on line and
have them delivered to your door. The part number for the pump from Hargraves is H085-11 BTC series, single
head pump. On average, you might expect to replace a pump or two if your Bloodhound™ is used more than 250
days per year.

C. Chromatograph Sample Solenoid

The chromatograph sample solenoid is an Ingersoll Rand part number P251SS-012-D-G. The part is readily
available from Grainger. You can easily call or visit their web site at www.grainger.com and you can have them
delivered to your door. Keep in mind that there is an adjustment on the bottom of the solenoid. on occasion the
solenoid is not adjusted correctly from the factory. If this adjustment is not correct the solenoid will not transfer the
gases correctly. The solenoid is adjusted correctly when there is no cross flow or leakage between the open and
closed positions.

NOTE: User will have to transfer the electrical connector and the plastic fittings from the old solenoid to the new one.

D. Tubing

There are two types of tubing used in the Bloodhound™ system. A thick black rubberized tubing and a small 1/8”
clear PVC vinyl tubing.

The thick black rubber tubing is automotive grade high vacuum/pressure Goodyear tubing part number 65113. It is
available from Auto Zone or just about any other auto parts store. This tubing has excellent temperature,
characteristics and resists kinking on hard corners. This dark black tubing is shown in the pneumatic diagram as a
heavy dark black line. It is used immediately following the particulate filter, through a plastic T, and then goes to the
inlet side of the sample pump and the sample line vacuum monitor port on the Brain Board. It is also used to
connect the Chromatograph pump inlet to the chromatograph column and through another T connector to the
chromatograph monitor port on the Brain Board.

The second type of tubing is a common 1/8” clear PVC tubing that can be found in just about any hardware store
and can be bought for a few cents per ft. A benefit of the clear line is that it useful to observe if any contaminants or
liquids have entered the system.

E. Chromatograph Column

The chromatograph column fits snuggly in the case at the upper right-hand side. It can be replaced in a matter of
minutes by disconnecting one electrical cable and the input and exhaust tubing. Take care to pull the tubing straight
off the connectors, because side pressure can cause the connectors to break. A new column should be run for 12 to
24 hours at 150 degrees with its tubing disconnected from the HRM module, to allow for residual acetone in the
column to dissipate.
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7. THE BLOODHOUND™ CHROMATOGRAPH SYSTEM

The theory and application of the Bloodhound chromatograph system is provided in Appendix E.

A. Control of the Bloodhound™ Chromatograph System

The control of the Bloodhound™ system is through 2 registers and the control knob.

Register 15

Register 15 is the number in minutes between injection of samples. Typically it is set to 5 or 8. When this time
expires, the Bloodhound™ wiill start another chromatograph injection and cycle. Setting the column temperature to a
higher level will allow for the separations to transfer through the column at a faster pace which will allow the user to
reduce this injection timing but may lose the C1-C2 separation.

Register 18

Register 18 is the maximum number of seconds to inject the sample into the chromatograph column. Typically set to
5, and should not be set greater than 10. This timer is automatically adjusted on the fly in order to keep from
saturating the column with sample gas and causing distortions in the separations.

Column Temperature

When turning the control knob, one of the options displayed is column temperature. Typically the temperature is set
to around 150 degrees F. The user has the ability to adjust this temperature to compensate for the degradation of
the column over time or to adjust the performance characteristics of the chromatograph system. Do not set the

column temperature over 190 degrees F. Internally there is a thermal fuse that is preset to operate at 240
degrees F. The closer the user sets the column temperature to this level, the more likely this fuse will open up and
the column will become useless because it will not be able to hold temperature. If the thermal fuse opens, the
protective insulation must be peeled off and the thermal fuse replaced. The thermal fuse is provided to keep the
column from overheating in case of a controller failure.

NOTE: If the user changes the column temperature, it is highly recommended that chromatograph be calibrated as
the Bloodhound™ employs a slope peak detector and peak timing for high accuracy. Changing the temperature
changes the elution time of the gasses and therefore changes both of these sampled characteristics.

B. Calibration of the Bloodhound™ Chromatograph Sys tem

If the temperature of the column is changed to a higher or lower temperature, the user must recalibrate the
Bloodhound™ chromatograph system in order to maintain accuracy. To calibrate the Bloodhound™ chromatograph
system the user will need a recirculation bag and a tank of calibration gas. The calibration gas is a 5 part mixture
consisting of equal parts of methane, ethane, propane, iso-butane, and normal butane. These gases are typically
supplied as a 5-part mixture containing 1% of each with the remainder nitrogen.

To prepare to calibrate the chromatograph, make recirculation bag, which is a Ziploc bag with two (2) pieces of clear
PVC tubing taped into the lower corners. This type of bag allows for the calibration gas to continuously recirculate
through the Bloodhound™ system for calibration and testing. To construct a recirculation bag, obtain a 1 gallon
Ziploc bag and cut off th