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• Day 1, Monday is spent assembling, at least, one full site kit (Vault, 
battery box, charge controller, GPS, seismometer, etc), and to 
prepare eight full test benches, one for each participant. 

• Day 2, Tuesday, is designed for those who might want a one day 
crash-course. We will cover the basic Taurus installation, operation 
and maintenance. 

• Day 3, Wednesday. should cover more in-depth field installation 
issues for Issam and others. 

• Day 4, Thursday, is a Nanometrics Day. We will have a Nanometrics 
professional giving us factory briefing. 

• Day 5, Friday, is for consolidation and preparing everything for 
shipment to the field.
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Training Material

1. Taurus with GPS and Internet 
connection, indoor.

2. Laptop PC, connected to Sub-net.

3. One fully installed Taurus, outside.

4. Taurus User Guide.

5. NPtoNMXP User Guide.
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Startup and Shutdown

Startup:

1. Insert Hard or Flash disk.

2. Connect Seismometer, if any.

3. Connect GPS.

4. Connect power cable.

5. Connect Internet cable.

6. Press Center Button On Taurus.

Shutdown:

1. On UI, go to Shutdown, and click 
on Shutdown button.

2. Wait for the shutdown to complete, 
then disconnect power cable. 
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Off, Powered down.

Blinking Green: Slow in normal operation 
and Fast when UI is starting up.

Blinking Orange: On power-up is normal. 
Otherwise singe of error.

Red, Booting.

Blinking Red: Stopped.

Top or Side LED Status
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Off: Powered down.

Blinking Green: Network is configured and 
carrier is detected.

Blinking Orange: Network is not configured.

Orange: Booting.

Blinking Red: Network is configured but 
no carrier is found.

Ethernet LED Status
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Taurus Basic Configuration:

a. Network IP 

b. UI Time Out.

c. Running Mode (Buffered or Communication).

d. Seismometer set up.

e. GPS timing option.

f. Network, Station and Component names.

g. Digitizer setup.

h. Data storage.

i.  Clean start.
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1. Power up Taurus, click on Factory 
Settings, Networking and check 
Mode. Taurus units are normally 
shipped in DHCP mode.

2. Configure your PC for the Taurus in 
DHCP mode by setting IP properties 
to “Obtain an IP address 
automatically”.

3. Connect each Taurus to PC and 
change its “Mode” to Static IP, see 
next slide.

a. Taurus and PC Network IP Configuration
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• In Taurus Factory Settings, 
Networking, set the Mode to “Static 
IP” and issue a unique private class 
IP number for the Taurus, e.g. 
192.168.0.SerialNumber.

• Apply and Commit the new IP, restart 
Taurus

• Configure PC with the same static IP, 
private class with unique IP 
192.168.0.xxx where xxx is a number 
less than 255 and will be allocated to 
you at the workshop.

a. Taurus and PC Network IP Configuration
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UI time out is set to 10 minutes by 
factory default to conserve battery. 

For workshop, go to Factory Settings, 
General and increate time out to 120 
minutes.

For field use, we will restore the time 
out to 10 minutes after the workshop.

b. User Interface (UI) Time out
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Buffered: For low-power, field 
use where there is no Internet. 
UI will time-out to conserve 
power.

Communications: For workshop 
and locations with Internet 
access. UI is always on. This 
option uses more power.

c. Running Modes
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Factory Settings, Sensor and Timing, 
Sensor,

Typical for a CMG-40T.

d. Seismometer set up
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Factory Settings, Sensor and Timing, 
Sensor, Display Thresholds,

These control the mass-centering 
indicator bars in the “Sensor” option. 

d. Seismometer set up
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Factory Settings, Sensor and Timing, 
Sensor, Control Lines,

These are typical for a Guralp
seismometer.

d. Seismometer set up
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Factory Settings, Sensor and Timing, 
Timing: GPS Duty Cycle Mode is 
“Always On” since we know Taurus 
is in Communication mode and 
power conservation is not critical.

For field use, we will reset timing to 
“Automatic”.

e. GPS timing option
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Factory Settings, Naming,

Typical names for POLARIS.

Network name is kept to 2 characters 
and Station name can have 
maximum 5 characters to conform to 
SEED standards.

f. Network, Station and Component names
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Factory Settings, Digitizer, Main,

The factory defaults are shown 
here.

g. Digitizer setup
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Factory Settings, Digitizer, Front End,

Typical setting for Guralp CMG-3ESP 
seismometer.

g. Digitizer setup



April 25, 05 POLARIS Taurus Workshop 19

h. Data Storage

Configuration, Storage

Recreate the store ONLY at the start 
of a new project and AFTER old store 
data are backed up.
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h. Data Storage

Configuration, Storage

Note additional warning before 
proceeding.
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h. Data Storage

Configuration, Storage

From here on, new data will be stored 
in a “clean” storage file.



April 25, 05 POLARIS Taurus Workshop 22

i. Clean start

Data Availability, Text Mode

Just about 5 minutes after Storage is 
re-configured, there should be no 
Gaps or Time Tears in the data.

In ideal recording, there should never 
be Gaps or Time Tears after months 
of recording.
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Monitoring Taurus:

Next few slides show typical Taurus screens:

1. Current Status

2. Timing.

3. GPS Map.

4. Sensor.

5. Data Availability.

6. System Info.
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Current Status:

The “main” page of Taurus 
website showing vital signs.

This Taurus is in 
“Communications” mode 
connected to a 40T 
seismometer. Its average 
power use is 2.6 W. We will 
see later on that the average 
power use in “Buffered” mode 
is only 1.5 W.



April 25, 05 POLARIS Taurus Workshop 25

Timing: GPS Duty Cycle was 
configured to “Always On”
and System Clock shows 
Fine Lock with Time Error in 
ns range.
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GPS Map: GPS is Always On 
and shows good coverage.
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Sensor,

Showing waveform and 
mass-centering bars.

This Taurus is 
connected to a 40T 
seismometer with no 
mass-centering option.
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Data Availability,

Monthly view shows 
good data April 12-17. 
April 11 is starting day 
and data are 
incomplete, April 18 
has full data, up to this 
time.
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Data Availability, Text 
Version,

Shows only one Time 
Tear.
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Data Availability, Text 
Version,

Shows only one Time 
Tear at the start of this 
recording on April 11.
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Data Availability, Click 
on April 18,

Shows data for today 
are good, so far.
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System Info

Shows we are running 
Taurus Product Version 
1.01.08.
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Next few slides show Taurus 
performance at warm and cold 
temperatures and its average power use 
during a month of operation. 

The Taurus is installed outside in a 
battery box and using a hard disk. GPS 
is in duty cycle and on every 30 minutes.

Taurus is running in Buffered mode and 
is connected to a CMG-40T 
seismometer.



April 25, 05 POLARIS Taurus Workshop 34

15917597451326121.00290.22

167174110521326121.149810.20

156068210501322021.1741330.18

16057086511326121.1783450.17

15936885521327420.9880980.15

151269101451326121.2502140.13

15806986501327420.7999570.12

15936985511327420.9838870.10

14876784451327421.1075440.08

16317290511326120.7756650.07

15386898481326120.8432920.05

15387192451326120.9046020.03

15126394511326121.1677860.02

15917090501326120.956390.00

PowerTdpCurrentTcpCurrentSensorCurrentBatteryVoltageTemperatureHours

Taurus SOH data showing that in the first 0.22 hours of operation, TCP 
is still on and using power.
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SOH graph shows drop in Taurus current after TCP is turned off.

 Taurus Currents
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 Taurus Total Power
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SOH graph shows Taurus average power use in Buffered mode 
over 20 days. A CMG-40T seismometer is used, GPS is turned 
on every 30 minutes.
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 Taurus Temperature
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SOH graph shows Taurus average temperature in its first 20 days 
of operation, for a Taurus installed outside in a battery box.
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 Taurus Temperature
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SOH graph shows Taurus average temperature in its last 6 days 
of operation. The Taurus with hard disk has worked well in 
temperature variations.



April 25, 05 POLARIS Taurus Workshop 39

Next few slides show Taurus power use 
over a 24 hours cycle. 

The Taurus is installed inside and is 
using a hard disk. GPS is in duty cycle 
and on every 30 minutes.

Taurus is running in Buffered mode and 
is connected to a CMG-3ESP 
seismometer.
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Taurus Power Use, ESP seismo only
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Average sensor power use was only 0.67 W.
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Taurus Power Use, Taurus only
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Average Taurus power use was only 0.86 W. Spikes in power 
happen during disk writes and GPS engine “on” periods.



April 25, 05 POLARIS Taurus Workshop 42

Taurus Power Use, ESP seismo and Taurus
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Average total power use was only 1.53 W. Spikes in power 
happen during disk writes and GPS engine “on” periods.
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Taurus Power Use, ESP seismo and Taurus
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Spikes in power happen about every 20 minutes, in this case. 
They depend on frequency of disk writes, GPS “on”, etc.
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Taurus Power Use, ESP seismo and Taurus
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During a spike in power use lasting about 2 minutes, in this case, 
power usage is about twice the average power.
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2.9
AH / Day, e  = a * 24e

36.0
Watt Hours / Day, d = c * 24d

1.5
Power in Watts, c = a * bc

12.3
Load voltage, in Voltsb

0.122Average load current in Ampsa

Taurus Power Usage

Vancouver, BC: The following calculations are based on the following assumptions:
1. We can maintain a battery vault temperature of about zero..
2. Maximum number of continuous no-sun no-charge December days are 31.
3. Batteries are fully charged on December 1.
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5.6
Daily Taurus AH battery need at about zero vault 
temperature;
h = e / f / g

h

80.0%Depth of discharge for batteryg

65.0%Battery efficiency at about zero vault temperaturef

Daily Battery Capacity Needed
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0.39
Minimum number of SP75 modules to power the 
Taurus in December;
j = d / i

j

93.0

Daily average SP75 solar module output in December, 
from Soltek 2000 catalog for this location, Watt-
hours/day (WH/D)

i

SP75 Solar Panel Stats
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93.0
MDA, December, WH/D

307Maximum daily, WH/D

223Average daily, WH/D

Vancouver, BCLocation

Location data, from Soltek 2000
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200.0Total battery capacity at each site, AH;
m = k * lm

2

Suggested number of 12-5000X batteries at 
each site

l

100

Capacity of a GNB 12-500X deep-cycle 
battery, AH

k

Battery Stats
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0.00

Additional AH available for battery charge in 
December assuming the Taurus is powered by 
solar panels only;
o = (i* j * 31) / b - 31 * e

o

35

Number of December days, we can power the 
Taurus from batteries only, if no sun or wind 
charge were available;
n = m / h

n

Site Stats
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Next few slides show Taurus software upgrade. In the 
future, software upgrade will be done entirely from the 
UI. 

For now, it is done through the Linux interface.
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Note the Taurus Produce 
Firmware Version of 1.01.07 and 
Taurus Server Version of 
1.01.17.

We will upgrade the Product 
version and Taurus Server.
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First, we store the 
Taurus upgrade 
files in a directory 
on PC. The taurus-
patch-1.01.07-to-
1.01.08.tgz file will 
be transferred to 
the Taurus hard 
disk using FTP. 
See next slide.
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Now, we ftp to 
Taurus, with both 
User and Password 
as “root”. Set file 
type to Binary, cd to 
/mnt/ide and 
transfer  taurus-
patch-1.01.07-to-
1.01.08.tgz file 
using a “put”
command.
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Next, we telnet to 
Taurus with both 
User and Password 
as “root”.

cd to /mnt/ide and 
uncompress the 
.tgz file using a tar 
command:

tar zxvf …
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In the telnet 
session, cd to 
patch-1.01.07-to-
1.01.08 directory 
and run 
taurus_install.sh

This would 
complete the 
upgrade.
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Note the Taurus Produce 
Firmware Version is now 
1.01.08 and Taurus Server 
Version of 1.01.18.
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When Taurus Web 
Server is on, the 
“ps” command 
should show a few 
./taurus process 
running among 
many others.
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Next few slides 
show mass-
centering and 
calibration of 
Taurus.
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Just after mass-centering 
Taurus connected to a 
CMG-ESP seismometer.
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Sine-wave calibration at 1 
Hz, Taurus connected to a 
CMG-3ESP seismometer.
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Calibration setup for Sine 
Wave at 0.2 Hz (5 
seconds).
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Calibration at 5 seconds for 
Taurus connected to a 
CMG-ESP seismometer.


