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EXECUTIVE SUMMARY

The automotive industry is evolving automobile designs using greater
electrification of systems and components previously mechanically operated. e.g.
— air conditioning, water pumps, oil pumps, heating, and solenoid operated
engine valves. The resulting demands on electrical systems require upgrading
from the traditional 12 V DC battery supply to a 36 V DC battery supply with a
nominal 42 V DC charging circuit. Automobiles utilizing electric traction motors
generally operate at even higher DC voltages.

A concern when operating in an automotive environment at increased DC voltage
levels, is the DC arc track properties of thermoplastic materials used for
automotive switches, electrical connectors, etc. A DC electrical arc, once struck
may be more readily sustained than an AC arc due to the inherent stability of its
uni-polarity. In an AC arc, the arc voltage and current become zero each half
cycle allowing the conductive gas to cool. If the plasma cools to the extent that
the gas becomes de-ionized, the arc will extinguish and will require that the arc
be repeatedly re-struck each half-cycle in order to sustain itself. In a DC arc, the
arc voltage and arc current do not experience a zero crossover, and once DC
arcing is established, the arc tends to be self-sustaining.

The appropriate selection of thermoplastic materials for use at the higher DC
voltages will mitigate the possibility of an arc tracking event occurring. In order to
develop a suitable test that would evaluate the arc tracking properties of
thermoplastic materials and assist in identifying suitable materials, a UL
Research Project was conducted titled:

Study of Arc Track Properties of Plastics Materials when
Subjected to DC Voltages Ranging from 12V DC - 150 V DC

The DC-CTI test design was optimized through experimentation on a variety of
materials. Following development of an acceptable test design, a series of
evaluation trials were conducted using 24 different polymeric materials supplied
by Daimler-Chrysler, Ford and General Motors. A report of our findings was
issued on December 15, 2003 [1].

Following issuance of this report, additional testing was performed as described
in this Addendum Report.
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ADDENDUM TESTING

A. Introduction:

On December 15, 2003, Underwriters laboratories released a report describing
the development of a DC Comparative Tracking Index (DC-CTI) Test to be used
as a pre-selection criteria for choosing polymeric materials for use in 42 V DC
automotive applications. Twenty-four (24) materials supplied by USCAR were
evaluated using the developed test criteria.

Additional testing was planned (but not included in the 12-15-03 report) to
conduct repeat DC-CTI testing with the DC-CT]I test equipment instrumented to
record electrode voltage (V) and current (1). These values could then be used to
calculate and plot instantaneous power (V x |). Integrating the area under the
power curve produced a cumulative energy plot.

B. Instrumentation:

For each test run, the voltage at the test electrodes and the current were
recorded at the rate of 1 kHz utilizing a National Instruments SCXI-1000 data
acquisition system. The instrumentation was calibrated and zeroed prior to its
use. The test voltage was measured directly across the copper electrodes. The
test current was measured using a coaxial shunt in order to capture both the
steady state DC as well as time varying DC characteristic associated with DC
electrical arcing. This shunt has an internal impedance of 0.01018 ohms. At a
DC current of 20 A (the maximum permitted by the ballast resistor) the calculated
shunt output is 204 mV. At test failure, an arcing fault current approaching 20 A
was expected and the selected shunt satisfactorily recorded the current flow at
failure of the test specimen.

A problem was encountered, however, when attempting to record the currents
observed prior to the tracking failure during the periods of visible scintillation. At
these much lower levels of current, background “noise” can introduce an error in
the measurements. Sources of noise in the lab include the fluorescent lights as
well as line noise produced by other pieces of test equipment in use in the lab.
Shielded leads were used and a snap-on RF choke added to the lead between
the current transducer and the data acquisition system in order to minimize noise
pickup, however some noise is still visible on each of the current plots with the
DC power supply turned on before the first droplet of reagent has fallen.
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C. Data:

The voltage and current data were plotted and used to calculate and plot the
instantaneous power. Energy was calculated and plotted by integrating the area
under the instantaneous power curve.

Before each test, a reference signal to both channels was recorded with the DC
power supply turned on and before the first droplet of reagent had fallen. This
was later used to establish a zero reference and correct the raw data using
LabView software but did not entirely eliminate the “noise” associated with the
scintillation current measurements.

When the recorded scintillation current data is multiplied times the recorded
voltage data to calculate the instantaneous power, the “noise” is exaggerated.
For a given level of “noise”, the greater the applied voltage, the greater the error
magnification will be.

The plots labeled as Power show what appears to be “negative power”. This
“negative power” is simply the noise multiplied out and is cancelled out during the
integration of the Power plot to get the Energy plot. In our opinion, the affect of
the "noise" is relative to each plot, and therefore, the curves are comparative. If
the "noise" were eliminated, each curve would be slightly adjusted by that offset.
All of the data recorded used the same instrumentation and laboratory
procedures and conditions. Any hypotheses to explain the behavior of the test
specimens may be based on this relative data.

Plots of voltage, current, power and energy from each test (selected trials as
identified in Table 1) are shown in Appendix A.

D. Video Record:

Each test was videotaped for further study.



Table 1 — Addendum Test Results
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Addendum Tests December 15, 2003 Report Results
No. of Drops to
Failure No. of Drops to Failure

Test Material] Reagent/ | Voltage Trial Trial Energy
# Hypothesis ID# | Concentration| (VDC) 1 2 3 4 1 2 3 4 5 6 7 8 9 10 | 11 (Joules)
1 1 - Material 22 NaCl / 5% 150 [ 33|33 7 151 9 | 11 850
2 " 6 NaCl / 5% 60 16 26|17 |10 1450
3 2 - Resistivity 16 NaCl/ 1% 100 |38 33 21120 | 11 4375
4 " 16 NaCl /5% 100 6 5136|736 ]3 740
5 " 16 NaCl / 15% 100 3 300
6 3 - Electrolyte 5 NaCl / 5% 42 333278 54 | 48 | 37 | 52 [55+| 33 | 51 |55+|55+| 26 | 77 3700
7 " 5 NH,CI / 35% 42 48| 15 |>65[ 19 || 32 5700
8 4 - Voltage 5 NaCl / 5% 150 1 2 200
9 " 5 NaCl /5% 100 3 7141 4 375
10 " 5 NaCl / 5% 60 11116 17125 20 1510
11| 5 - Glass Substrate | glass | NaCl/5% 150 | 54 61| 61 7500
12 | vs. Carbon Material 25 NaCl / 5% 60 66 70 [55+|55+| 55+ 7620

Note: The No. of Drops to Failure indicated in BOLD FACE under the Addendum Tests reflect the trial used to calculate the Energy
and the Energy/Drop at the point of arc tracking failure.
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E. Observations:

Tests 2, 4, 5, 8, 9 and 12 produced test results consistent with the range of test
results previously obtained and reported in the 12-15-03 report. The previous
results are also summarized in Table 1. Only one instrumented test trial was
deemed necessary for each of these tests. The plots of Voltage, Current,
Instantaneous Power and Energy for each of these tests are shown in the
attached Appendix.

Test 1 - Three trials were performed with the numbers of drops to failure
recorded as 33, 33 and 7 respectively. Three trials were previously performed as
noted in the 12-15-03 report with results of 15, 9 and 11 drops to failure. A plot
of Test 1, Trial 3 (7 drops to failure) is included in the Appendix since this result is
closest to the results previously obtained.

Test 3 - Two trials were performed with the numbers of drops to failure recorded
as 38 and 33 respectively. In reviewing the 12-15-03 report, three trials were
previously performed with results of 21, 20 and 11 drops. A plot of Test 3, Trial 1
is included in the Appendix even though consistency in test results appears to be
lacking. One possible reason for this inconsistency is discussed below.

Test 6 — Three trials were performed with the numbers of drops to failure
recorded as 33, 32 and 78 respectively. In reviewing the 12-15-03 report, it was
noted that a wide range of test results (26 — 77 drops to failure) were previously
observed. The instrumented test results obtained were within this range and a
plot of Test 6, Trial 1 is included in the Appendix.

Test 7 - Four trials were performed with the numbers of drops to failure recorded
as 48, 15, >65 and 19 respectively. In reviewing the 12-15-03 report, it was
noted that only one trial was performed previously with 32 drops to failure
recorded. A plot of Test 7, Trial 1 is included in the Appendix.

Test 10 - Two trials were performed with the numbers of drops to failure recorded
as 11 and 16 respectively. As reported in the 12-15-03 report, three trials had
been performed with results ranging from 17 — 25 drops to failure. The results
from Test 10, Trial 2 are plotted in the Appendix.

Test 11 — In one trial a low impedance path was established between electrodes
after 54 drops compared to 61 drops for the two earlier tests described in the 12-
15-03 report. An examination of the video recording and a rudimentary infrared
analysis of the deposits formed between the electrodes on the glass substrate
tested provided some insight into possible cause and effect relationships for the
observed phenomenon. The exact cause(s) of this phenomenon however is an
area for further and much more detailed investigation. Such study could include
an analysis of the gases produced at the positive and negative electrodes as well
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as a more detailed analysis of the resulting deposits formed between electrodes
across the surfaces of the inorganic materials. At the present time, polymeric
materials for use in 42 V applications may be qualified at a maximum DC voltage
of 60 VDC.

F. Hypotheses:

It takes 4 parameters to define a DC-CTI Test:
e Material
e Reagent (Electrolyte chemistry)
e Reagent Concentration (Resistivity)
e \oltage.

In order to better understand the relationship of these parameters on test
outcome, MVFRI suggested 12 specific tests to explore 5 hypotheses and one
prediction:

1. Effect of Material.

Hypothesis: A Low Performing material should fail with considerably less
cumulative energy than a High Performing material.

The amount of energy it takes to fail a material should be quite different for the
various materials.

Test 1: High Performing Material: The 150-volt materials are all 55+ by
definition. A material which passes at 100 volts and fails at 150 is needed and
material number 22 was selected.

Test 2: Low Performing Material: In this case a material that passes at 42
V and fails at 60 V is needed. Material number 6 was selected.

Observations:

Test 1 - Failure occurred after 7 drops at a cumulative energy of 850 Joules.
Test 2 - Failure occurred after 16 drops and a cumulative energy of 1450 Joules.
Since the low performing material (number 6) exhibited a higher cumulative
energy to fail than the high performing material (number 22), Hypothesis 1 is not

supported by the collected data. Changing both the material and the applied
voltage may have confounded the results.
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2. Effect of Resistivity of the Reagent.

Hypothesis: The total energy should be about the same for the same material,
reagent composition, and voltage. There may be a reduction of the total energy
for the low resistivity (high conductivity) reagent because there is less time for
material cooling before failure.

The NaCl reagent at 1%, 5% and 15% concentrations was selected and testing
performed at 100 VDC.

Test 3: Material 16, NaCl, 1%

Test 4: Material 16, NaCl, 5%

Test 5: Material 16, NaCl, 15%
Observations:
Test 3 - Failure occurred after 38 drops and a cumulative energy of 4375 Joules.
Test 4 - Failure occurred after 6 drops and a cumulative energy of 740 Joules.
Test 5 - Failure occurred after 3 drops and a cumulative energy of 300 Joules.

Hypothesis 2 is not supported by the collected data due to the wide variation in
cumulative energies at failure.

3. Effect of Electrolyte Composition.

Hypothesis: The composition of the reagent should be a second order effect
after the resistivity.

Material 5 was tested at 42 volts:
Test 6: Material 5, NaCl, 5%
Test 7: Material 5, NH4Cl, 35%
Observations:
Test 6 - Failure occurred after 33 drops and a cumulative energy of 3700 Joules.

Test 7 - Failure occurred after 48 drops and a cumulative energy of 5700 Joules.
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The resistivity of a 5% NaCl reagent solution and a 35% NH4ClI solution are
identical (15 ohm-cm.). However when the same material (No. 5) was tested at
an applied voltage of 42 V DC, a difference in the number of drops to failure and
the cumulative energy differed and this hypothesis is not supported by the
collected data. It should be noted that in the previous testing material no. 5
exhibited a test failure after 33 drops with the 5% NaCl solution (one of 11 trials)
and 32 drops with the NH4Cl solution (one trial). The cumulative energy was not
recorded during these earlier trials.

4, Effect of Voltage.
Hypothesis: The number of drops to failure (or total energy) should go as 1/V?

There may be a reduction of total energy for the high voltage tests because there
is less time for material cooling before failure.

Test 8: Material 5, NaCl at 5%, 150 V

Test 9: Same at 100 V

Test 10: Same at 60 V
Observations:
Test 8 - Failure occurred after 1 drop and a cumulative energy of 200 Joules.
Test 9 - Failure occurred after 3 drops and a cumulative energy of 375 Joules.

Test 10 - Failure occurred after 16 drops and a cumulative energy of 1510
Joules.

The reciprocal of the voltage was calculated and the energy vs. 1/V? plotted as
shown in Figure 1 using a log — log scale. A linear trend line was added and a
correlation of R? = 0.9887 obtained. Given the limited number of data points
collected, this hypothesis appears reasonable over the range of voltages tested.
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Figure 1 - Energy vs. 1/V?
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5. Effect of Glass (non-Carbon based substrates) (including 500-drop
tests)

Hypothesis: An inorganic material such as a glass substrate should not exhibit
Carbon Tracking. As reported in the 12-15-03 report, two tests were performed
using a glass substrate and a 5% NaCl reagent at 150 VDC. In both cases, a
low impedance path was created between the copper electrodes after the testing
continued beyond the normal 55 drop maximum. In each case, this low
impedance path was established between electrodes after 61 drops of reagent
had fallen. The establishment of the low impedance path may be due to a salt
residue from the reagent, deposits from the copper electrodes or a combination
of both. Two tests were performed to compare failure modes.

Test 11: Glass substrate; 5% NacCl, 150 Volts, up to 500-drops.
Test 12: Material 25, 5% NaCl. 60 volts.

Observations:

Test 11 - Failure occurred after 54 drops and a cumulative energy of 7500
Joules.

Test 12 - Failure occurred after 66 drops and a cumulative energy of 7620
Joules.



October 15, 2004
A typical deposit formation on the glass substrate is shown in Figure 2.

Figure 2- Deposits on Glass Substrate

These deposits were identified by means of an infrared (IR) scan. The results of
this scan are shown in Figure 3.

Figure 3- IR Scan of Glass Substrate Deposits
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The IR Scan identified copper oxide deposits as well as sodium silicate. When
the videotape of this testing was reviewed, significant heating of the copper
electrodes was noted with the electrode glowing red. This intense heating may
have caused some decomposition of the glass and this would account for the
sodium silicate in the IR scan. Since no carbon was observed when the testing
was performed on the glass substrate, this hypothesis was validated by the
collected data.

6. Background Current Increase as specimen approaches failure

Prediction: The background current in-between drops should gradually increase
as more and more of the plastic is pyrolyzed into Carbon. This should be most
evident during the last 5-10 drops before failure. No additional testing beyond
the testing described above was performed to evaluate this prediction.

Observations:

In the testing performed, an increase in the current magnitude was noted
associated with each fallen droplet of reagent. An avalanche increase in current
was observed at the point of test failure. The test data does not support this
prediction.

According to Babrauskas [2] Arc tracking is a progressive creation by electrical
means of a carbonized path along the surface of in insulator that separates two
current-carrying conductors. Moisture and contaminants are generally
responsible for causing arc tracking, although dry tracking also can occur. The
electric conductivity of pure water is very low, but when ionic contaminants are
dissolved in water, its conductivity increases and it becomes possible to create
current flow if the layer of moisture has access to circuit conductors somewhere.
The flow of current then has a drying effect on the moisture layer. The drying is
non-uniform, and eventually dry patches start to be formed along the current
path. The first overt electrical discharges occur as faint, purple-colored corona
discharges across the dry patches. With buildup of carbonization along the path,
small electrical discharges, called scintillations, can then occur. These are red or
orange-colored. Since part of the current flow is through an electrolyte of
significant resistance, these scintillations represent a very small current flow (less
than 50 - 100 mA in one series of tests ) and would not trip any overcurrent
devices. Surprisingly, temperatures up to 1000°C can be generated by such
surface leakage discharges. These elevated temperatures then continue the
process of polymer carbonization. Thus, in the tracking process, a carbon track is
laid down along the surface, and that track has a low enough resistivity that
current can subsequently start to flow along the carbonized track, which, in turn,
causes more carbonization and more heating. A runaway Situation can then
develop.

10
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G. General Discussion of Variations in Test Results.

Arcing is a chaotic event and some inherent variability in the test outcome may
be anticipated.

A different operator performed the addendum testing than the technician who
performed the testing reported in the 12-15-03 report. This raises the question of
whether some variation in observed test performance may be a result of operator
dependency. In order to validate the repeatability of the DC-CTI test procedure
when different technicians perform the test, it is suggested that a series of round
robin tests be performed on a larger sampling of materials. Identical materials
will be tested at a number of selected test locations and by different laboratory
technicians and the test results obtained compared.

Performance of the round-robin testing would necessitate the acquisition of a
minimum of three DC-CT] testers from a test equipment manufacturer. Itis
suggested that one of these testers be located at each of three different UL
domestic test locations. Sites that may be considered are Melville, NY;
Northbrook, IL and Novi, MI.

It would be the intent that the DC-CTI testers used for round-robin testing would
incorporate all necessary modifications and safety upgrades to permit DC-CTI
testing of thermoplastic materials on a production basis.

Two of the suggested upgrades include an optical ignition detector to sense
continuous flaming of the material and the addition of a DC voltage rated circuit
breaker to automatically terminate the test once arc tracking occurs without the
need for human monitoring. Based on empirical testing performed with a variety
of circuit breaker trip levels, it appears that a thermal magnetic circuit breaker
having a 1 A handle rating may be used.

H. References

1. Wagner, R. & Stimitz, J., Study of Arc Track Properties of Plastic Materials
when Subjected to DC Voltages Ranging from 12 V DC - 150 V DC, UL Report to
USCAR & MVFRI, December 2003.

2. Babrauskas, Vytenis, Ignition Handbook, Fire Science Publishers, 2003.
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TEST # 1, Trial 3
(Material # 22, 150 V DC, 5% NaCl)

APPENDIX A — ADDENDUM TESTING

For each test, the voltage at the test electrodes and the current were recorded at
the rate of 1 kHz. The voltage and current data were used to calculate the
instantaneous power expressed in Watts. Energy (expressed in Joules) was
calculated by integrating the area under the instantaneous power curve.

A-1 October 15, 2004
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(Material # 22, 150 V DC, 5% NaCl)
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TEST # 1, Trial 3
(Material # 22, 150 V DC, 5% NaCl)
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Voltage

Test # 2, Trial 1

(Material # 6, 60 V DC, 5% NaCl)
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Test # 2, Trial 1
(Material # 6, 60 V DC, 5% NaCl)
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) Enter Start and Stop times

500 note: the skart time most be smaller than the stop time

3) Click QUERY DATABASE button,
275

Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
B LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
225 t SELECT DATA SET TO WIEW

Data | Start Date | Start Time § Mumber of Test Length

200 + Set # Data Records) (HH:MM:SS)

b= 108 | 2j11j2004 | 1348
£175 :
H ! 2/4}2004 512000
150
125 S
Nk L]
100 -— - = i
= ; L 3 Start Time 9n.nnnnnn
: : R QUERY DATABASE
s0 i3, Stop Time 9461.000
= query bime {sec) 1077.21
0 = E|
a5 ' : - Click to Auto-
. scale Y-axis PRINT
0 25 S0 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
Time (sec)
LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
Energy
le

3300 - yoltage

3200 Current CLICK THE BUTTONS TO THE
[ LEFT TO HIDE AND SHOW THE

3000 : RESPECTIVE GRAPHS

Zum, Energy

2800 INSTRUCTIONS:

1) Select data set of interest,
2600 2) Enter Start and Stop times

note: the skart time most be smaller than the stop time
2400 3) Click QUERY DATABASE button,

Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
2200

J LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
2000 SELECT DATA SET TO YIEW
/ Data | Start Date § Start Time § Mumber of Test Length

1&00 Data Records| (HHiMM:SS)

/112004

1345 114000

# Set #

Amplitude
T
=1
=1

2}4/2004 512000

1400

1200

//J - *
1000 J o

o0 Start Time: g 0.000000
s ) QUERY DATABASE
&0 /J_’r—' Stop Time 9 461,000
400 _'_J'_, query bime (sec)  1077.21
200 .
— Click to Auto-
- scale Y-axis PRINT
DI 50 100 150 00 250 300 350 400 450 SDID
Time {sec)
LOG Y SCALE EXIT
Copytight © 2003, Underwriters Laboratories Inc. all vights reserved.
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Voltage

ii»! Get DC-CTI Data

Test # 3, Trial 1

Part 1 of 2

(Material # 16, 100 V DC, 1% NaCl)

=10 |

1zn Voltage I Yo
115 Current 35 CLICK THE BUTTONS TO THE
LEFT TO HIDE AND SHOW THE
110 ftiiower |sowd] RESPECTIVE GRARHS
Cum. Energy
105 — [T TP TR Py [T
100 Vi .H L N | Al il it b bl INSTRUCTIONS:
. . 1) Select data set of interest,
a5 2)Enter Start and Stop times
noke: the start bime must be smaller than the stop time
a0 3) Click QUERY DATABASE button.
85 Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
50 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
s SELECT DATA SET TO VIEW
70 Data § StartDate § Stark Time § Mumber of Test Length ﬂ
Set # Data Records] (HH:MM:S5)
o 65
] 1 ]
g o0 127000
E 5 204 5/18/2004 | 1121 1563000 00:26:03
205 Sf18/2004 | 1338 1620000 00:27:00
50
45 ad|
40 B il
s Start Time g 0.000000
30 QUERY DATABASE
o5 Stop Time 9 600,000
a0 query time (sec) 2385.21
15
juj o
Click to Auto-
5 5
scale Y-axis PRINT
05— - . . . . }
s0 10 150 200 250 300 350 400 450 s00 550 enn
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5
10 ‘Yolkage
Current CLICK THE BUTTONS TO THE
9 Inst. B LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
g Zurn, Energy
7 INSTRUCTIONS:
1) Select data set of inkerest,
] #) Enter Start and Stop times
nioke: the start bime must be smaller than the stop bime
5 3 Click QUERY DATABASE buttan,
4 Click ko Autoscale Y-axis resizes Y-axis to fit all visible data,
3 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
3 SELECT DATA SET T VIEW
Data | Start Date § Stark Time § Number of Test Length ﬂ
1 Set # Data Records] (HH:MM:55)
ﬁ 09 1 ]
%. 20z 5/18/2004 | 1010 127000 00:0z:07
E L 204 5/18/2004 | 1121 1563000 00:26:03
) 205 5/18/2004 | 1338 1620000 00:27:00
-2
|
# i el
4 2
Stark Time 3) 0,000000
5 QUERY DATABASE
s Stop Time g 600,000
7 query time (sec) 238521
-5
- Click to Auto-
scale Y-axis PRINT
-107 |
o ) 100 150 200 250 300 350 400 450 so0 550 enn
egee2 LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Power

ii»! Get DC-CTI Data

Test # 3, Trial 1

Part 1 of 2

(Material # 16, 100 V DC, 1% NaCl)

=10 |

60— Yaoltage
57,5 Current CLICK THE BUTTONS TO THE
o Inst. P LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
52,5 . Cum, Energy
50
INSTRUCTIONS:
47.5 13 T T 1) Select data set of interest,
45 2)Enter Start and Stop times
. \ . noke: the start bime must be smaller than the stop time
42.5 £ et t T ! A 3) Click QUER'Y DATABASE buttan,
40
37.5 LN N I I N S BN N N A vl ] i y Click to Autoscale ¥-axis resizes Y-axis to fit all visible data.
5 LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
s LA A L I L LA L L ' SELECT DATA SET TO YIEW
a0 Data § StartDate § Stark Time § Mumber of Test Length ﬂ
ve A [P [t F e ] w el ! [l Sel # Data Records| (HH:MM:55)
& Fs -
2 1 0
= 5 W L L A a7 7 ¥ 127000
E 225 204 5/18/2004 | 1121 1563000 00:26:03
20 205 Sf18/2004 | 1338 1620000 00:27:00
Ll ¥ —r—r ¥
17.5
I — | SO i
o >~
12.5 _
1a Start Time 9 0.000000
75 QUERY DATABASE
5-— Stap Time g 600,000
25 .
o | —— query time (sec) 2385.21
t
i
-2.5 L ———
5 Click to Auto-
-7.5 - .
—f- scale Y-axis PRINT
-0+ |
o s0 o0 150 200 250 300 350 400 450 s00 550 enn
Time {sec)
LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5

2200 - ‘Yolkage
z100 Current CLICK THE BUTTONS TO THE
[_ Inst. B LEFT TO HIDE AND SHOW THE
2000 sk, Fawer RESPECTIVE GRAPHS
Zurn, Energy
1500
] INSTRUCTIONS:
1600 1) Select data set of inkerest,
Jr #) Enter Start and Stop times
1700 nioke: the start bime must be smaller than the stop bime
{’— 3 Click QUERY DATABASE buttan,
lenn =
J Click to Autoscale ¥-axis resizes Y-axis to fit all visible data,
1500
r LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
1400
r'—'_‘ SELECT DATA SET T VIEW
1300 [ Data | Start Date § Stark Time § Number of Test Length ﬂ
L200 I Set # Data Records] (HH:MM:55)
P 1 ; -
E] — 0 1 1]
g Lo 1 0z | 5{18f2004 | 1010 127000 00:02:07
E Lo0n T 204 5/18/2004 | 1121 1563000 00:26:03
r_J 205 5/18/2004 | 1338 1620000 00:27:00
=i}
800 i
| A v
700 B o
a0 J,—J Skark Time 9 0.000000
500 a Q
! Stop Time (1) 600,000
400 —
query time (sec) 238521
300 (_J
200 z
. A Click to Auto-
K scale Y-axis PRINT
L — |
u] S0 100 150 200 250 300 350 <400 450 so0 550 enn
e teee LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Test# 3 Part 2 of 2

Voltage

ii»! Get DC-CTI Data

=10 |

1zn Voltage I Yo
115 Current 35 CLICK THE BUTTONS TO THE
LEFT TO HIDE AND SHOW THE
110 ftiiower |sowd] RESPECTIVE GRARHS
|5 | Cum. Energy
100 . i il [ Y INSTRUCTIONS:
i b . L | 1) Select data set of interest,
a5 i f i - 2)Enter Start and Stop times
H H noke: the start kime must: be smaller than the stop time
a0 - - T 3) Click QUERY DATABASE button.
85 Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
50 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
s SELECT DATA SET TO VIEW
70 Data § StartDate § Stark Time § Mumber of Test Length ﬂ
Set # Data Records] (HH:MM:S5)
o 65
] 1 ]
g o0 127000
E 5 204 5/18/2004 | 1121 1563000 00:26:03
205 Sf18/2004 | 1338 1620000 00:27:00
50
45 ad|
40 A il
s Start Time 9 &00.000
30 QUERY DATABASE
o5 - Stop Time 9 1203.00
a0 query time {sec) 2713.45
15
juj o
\ Click to Auto-
5 5
L] scale Y-axis PRINT
e . . . }
600 650 Fo0 750 ) 850 |00 950 o000 1050 11000 1150 1200 1250
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,

if>! Get DC-CTI Data

=10

20+ ‘Yolkage
Current CLICK THE BUTTONS TO THE
18 Inst. B LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
Zurn, Energy
16
INSTRUCTIONS:
1) Select data set of inkerest,
14 #) Enter Start and Stop times
nioke: the start bime must be smaller than the stop bime
12 3 Click QUERY DATABASE buttan,
Click to Autoscale -axis resizes Y-axis to fit all visible data.
1 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
a SELECT DATA SET T VIEW
Data | Start Date § Stark Time § Number of Test Length ﬂ
Set # Data Records] (HH:MM:55)
L 6 : ‘ 1 ]
2 —y ' -
= . 20z 5/18/2004 | 1010 127000 00:0z:07
E 4 - 204 5/18/2004 | 1121 1563000 00:26:03
. 205 5/18/2004 | 1338 1620000 00:27:00
‘ |
I ﬂ
-k AL A I e = ]
> ) ) . Stark Time 9 600,000
QUERY DATABASE
4 Stop Time 9 120300
query time (sec) 271345
-6
& . Click to Auto-
scale Y-axis PRINT
-107 |
&00 650 Foo 750 s00 &850 00 950 000 1050 1100 11500 1200 1250
egees LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Power

ii»! Get DC-CTI Data

Test# 3

Part 2 of 2

=10 |

750 Yaoltage
Current 35 CLICK THE BUTTONS TO THE
o0 Inst. P LEFT TO HIDE AND SHOW THE
st BORSE . RESPECTIVE GRAPHS
Cum, Ener
650 2
INSTRUCTIONS:
600 1} Select data set of inkerest,
2)Enter Start and Stop times
noke: the start bime must be smaller than the stop time
550 3) Click QUERY DATABASE button.
s Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
450 SELECT DATA SET TO VIEW
400 Data § StartDate § Stark Time § Mumber of Test Length ﬂ

Amplitude
w
i}
=)

Set # (HH:MM:55)

Data Records
1 0

127000

204 5/18/2004 | 1121 1563000 00:26:03
300 205 Sf18/2004 | 1338 1620000 00:27:00
250 x

i E
200 i :

: | Start Time 9600.000

150 QUERY DATABASE

Stop Time S—J 1203.00
o0

query time {sec) 2713.45
50 T
g Click to Auto-
scale Y-axis PRINT
50
6EIIU 650 Fo0 750 ) 850 |00 950 1000 lU;EU 1 I‘UU 1150 1200 IZ‘SU
Time {sec)
LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
Energy
if>! Get DC-CTI Data o ] 5

6500 - ‘Yolkage
6250 — Current CLICK THE BUTTONS TO THE
Inst. B LEFT TO HIDE AND SHOW THE
G000 sk, Fawer RESPECTIVE GRAPHS
5750 Zurn, Energy
5500 INSTRUCTIONS:
5250 1) Select data set of inkerest,
#) Enter Start and Stop times
5000 nioke: the start bime must be smaller than the stop bime
3 Click QUERY DATABASE buttan,
4730
4500 Click to Autoscale -axis resizes Y-axis to fit all visible data.
P,
4250 ‘;f LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
4000 /J SELECT DATA SET T VIEW
3750 ’__/,_ Data | Start Date § Stark Time § Number of Test Length ﬂ
» 3500 Set # Data Retnrd (HH:MM:55)
4 04 1 ]
| 30 f_r 0z | 5{18f2004 | 1010 127000 00:02:07
i . 204 | 5f16/2004 | 1121 1563000 00:26:03
205 5/18/2004 | 1338 1620000 00:27:00
2750 =
| ]
2500 L1
L] i
2280 H -
2000
o
1750 Skart Time !) a00.000 QUERY DATAB E
1500 A
Stop Time -f) 120300
1250
1000 query time (sec) 271345
750
s00 H
Click to Auto-
250 -
scale Y-axis PRINT
a5 |
&00 B850 oo 730 =) &30 s00 950 1000 1050 1100 1150 1200 1250
e tees LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Voltage

Test # 4, Trial1
(Material # 16,

100 V DC, 5% NaCl)

if>! Get DC-CTI Data =10l x|
120 Yoltage
115 Current CLICK THE BUTTONS TO THE
Tnst. B LEFT TO HIDE AND SHOW THE
110 st Fower RESPECTIVE GRAPHS
105 Zurn, Energy
L . el l .
100-—F ; e . ™ INSTRUCTIONS:
o5 ‘ 1 s 1) Select data set of interest,
i r ! K H #) Enter Start and Stop times
an | i L note: the start time musk be smaller than the stop time
- 3 Click QUERY DATABASE buttan,
a0 Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
75 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
0 SELECT DATA SET T VIEW
65 Data | StartDate § Stark Time § Mumber of Test Length § &
&0 Set # Data Recards) (HH:MM:S5)
o 3
=] ; 107 2f11/2004 | 852 1017000 00:16:57
25 H ina | 2flifzn04 | 1326 57000 00:00:57
E 50 o 109 zf11f2004 | 1348 114000 00:01:54
!
¥ 111 2(18/2004 | 1410 2001000 0033
40 11z | 2/19jz004 | 908 999000 001639 [
T T T T
e | |
30
o5 Stark Time 9 0,000000
- QUERY DATABASE
Stop Time 9 196.000
15
10 query time {sec) 330,766
s
0 Click to Auto-
5 il
scale Y-axis PRINT
-0+ |
0O 10 20 30 40 50 A0 70 &0 90 100 110 120 130 140 150 160 170 180 190 =00
e o= LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
ii»! Get DC-CTI Data __: ===
15— Yalkage SHOW
Current T 8l CLICK THE BUTTONS TO THE
14 LEFT TO HIDE AND SHOW THE
Vs (R SHOWA RESPECTIVE GRAPHS
Cum. E
3 um. Energy
INSTRUCTIONS:
12 1 Select data set of interest,
2 Enker Start and Stop times
nioke: the skark kime must be smallsr than the stop bime
11 3 Click QUERY DATABASE button.
10 Click to Autoscale V-axis resizes Y-axis to fit all visible data,
LOG ¥ SCALE [and LIMEAR. ¥ SCALE] alkers the wertical scale axis,
s SELECT DATA SET TO VIEW
Data § Stark Dake § Stark Time | Mumber of Test Length § &
& Set # Data Records| (HH:MM:S5)
o
=] 107 2112004 | 852 1017000 00:16:57
%_ 7 108 2f11j2004 | 1326 57000 00:00:57
E 109 2f11j2004 | 1348 114000 00:01:54
&
111 21182004
5 11z [ z/19/z004 | 908 | ‘995000 [ oo:ie:E [
T T ! !
B ]
4
Start Time 3 0.000000
3 QUERY DATABASE
Stop Time: 9 196.000
2z
query bime {sec) 330,766
1
0 Click to Auto-
scale Y-axis PRINT
15 | Lo I '
0 10 20 30 40 50 &0 70 &80 90 100 110 120 130 140 150 160 170 130 190 200
fretees) LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laborataries Inc, All rights reserved.,
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Test # 4, Trial1
(Material # 16, 100 V DC, 5% NaCl)

Power

! Get DC-CTI Data B =10 x]

550 Yoltage
s ; Current CLICK THE BUTTONS TO THE
. LEFT TO HIDE AND SHOW THE
500 st Fower RESPECTIVE GRAPHS
cumn, Ener
475 i ay
450 I i INSTRUCTIONS:
| 1) Select data set of inkerest,
475 - #) Enter Start and Stop times
. note: the start time musk be smaller than the stop time
400 - 3) click QUERY DATABASE button,
375 Click bo Autoscale Y-axis resizes Y-axis to fit all visible data.
50 LOG ¥ SCALE [and LINEAR Y SCALE] alters the vertical scale axis.
= . SELECT DATA SET TO VIEW
300 : Data § StartDate { Start Tme § Mumber of  § Test Length § &
75 Set # Data Recards) (HH:MM:S5)
o
B 107 | 2/11jz004 |85z 1017000 00:16:57
£250 : ina | 2flifznn4 | 1326 57000 00:00:57
- : 109 | 2/11j2004 | 1348 114000 00:01:54
200 111 | 2f16/2004 | 1410 2001000 00:33
175 : 112 | 2f19/2004 | 906 999000 [
: t t i 1 il
150 : = =]
tes 5 Start Time: £} 0,000000
100 : & QUERY DATABASE
. : ; - 3 Stop Time 9 196,000
50 query time {sec) 330,766
25 :
0-H ;
i — — - Click to Auto-
25 ;
scale Y-axis PRINT
50 :
i 20 40 60 &0 100 120 140 160 180 200
et LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.

ii»! Get DC-CTI Data o B ] S|
2700 - Yaoltage
(— Current showll CLICK THE BUTTONS TO THE
LEFT TO HIDE AND SHOW THE
2500 O (PR |stiowd REsPECTIVE GRAPHS
Cum. Energy HIDE
2250 INSTRUCTIONS:
1) Select data set of inkerest,
21 Enter Start and Stop times
noke: the start bime must be smaller than the stop time
2000 33 Click GUERY DATABASE button,
} Click bo Aukoscale V-axis resizes Y-axis ko Fit all visible data,
1750 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
( SELECT DATA SET T VIEW
1500 Data § StartDate § Stark Time § Mumber of Test Length § &
Set # Data Records] (HH:MM:S5)
o
=] 107 2f11/2004 | 652 1017000 00:16:57
%_ 108 2/11/2004 | 1326 57000 00:00:57
£ 1250 109 | zj11/z004 | 1348 114000 00:01:54
111 211812004
1000 112 ! 2192004 ! ) ! 999000 ! 00:16:39 _“’_J
B |
50 Start Time 9 0.000000
/ﬁ—f" QUERY DATABASE
Stop Ti j 196.000
500 op Time %
f ol query time {sec) 330,766
—t—
230 p——
L Click to Auto-
scale Y-axis PRINT
50+ |
0 10 20 30 40 S0 &0 70 80 90 100 110 120 130 140 150 160 170 180 190 200
frefee LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laboratories Inc. All rights reserved.,

A-11 October 15, 2004



Voltage

ii»! Get DC-CTI Data

Test# 5, Trial 1
(Material # 16, 100 V DC, 15% NaCl)

=10 |

110 Yaoltage
105 N Current CLICK THE BUTTONS TO THE
A o Inst. P LEFT TO HIDE AND SHOW THE
100 bl sk Fower |stiow| ReSPECTIVE GRAPHS
: Cum, Energy
95 -
; INSTRUCTIONS:
an ; 1) Select data set of interest,
| 2)Enter Start and Stop times
85 noke: the start bime must be smaller than the stop time
3) Click QUERY DATABASE button.
a0
Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
75
LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
o
SELECT DATA SET T VIEW
65
Data § StartDate § Stark Time § Mumber of Test Length ﬂ
b 60 Set # Data Records] (HH:MM:S5)
B 201 5/18/2004 1203000 00:20:05%
= 5 5 Uit 1
E = 5/18/2004 | 1121 1563000
Sf18/2004 | 1338 1620000 00:27:00
45
40 ﬂ
i »
35 T o
0 | Start Time g 0.000000
25 ) 3 Q
! Stop Time 9 127,000
20 -
query time (sec) 376,341
15
10 ;
. Click to Auto-
scale Y-axis PRINT
iR . . S E— }
o 10 20 30 40 s0 &0 70 ) a0 o0 110 120 130 140
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5
20 ‘Yolkage
13 Current CLICK THE BUTTONS TO THE
Inst. B LEFT TO HIDE AND SHOW THE
18 sk, Fawer RESPECTIVE GRAPHS
17 Zurn, Energy
16 INSTRUCTIONS:
1) Select data set of inkerest,
15 #) Enter Start and Stop times
14 nioke: the start bime must be smaller than the stop bime
3 Click QUERY DATABASE buttan,
13
Click to Autoscale -axis resizes Y-axis to fit all visible data.
1z
" LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
0 SELECT DATA SET T VIEW
Data | Start Date § Stark Time § Number of Test Length ﬂ
9 Set # Data Records! (HH:MM:55)
o
=R ] 201 5i18/2004 | 922 1203000 00:20:03
5 . > .
E 5/18/2004 | 1121 1563000 00:26:03
& 5/18/2004 | 1338 1620000 00:27:00
S
4 )
= r
5 i
2 - Stark Time g 0,000000
. : ; QUERY DATABASE
0 : ] Stop Time 9 127,000
-1 query time (sec) 376,341
-2
) i
Click to Auto-
4 s
scale Y-axis PRINT
57 |
o 10 20 30 40 50 60 0 a0 o0 100 110 120 130 140
e feee) LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Test # 5, Trial 1
(Material # 16, 100 V DC, 15% NaCl)

Power

ii»! Get DC-CTI Data

=10 |

GO0 Yaoltage
575 Current CLICK THE BUTTONS TO THE
Inst. P LEFT TO HIDE AND SHOW THE
550 sk, Fowsr RESPECTIVE GRAPHS
525 Cum. Energy
s00 INSTRUCTIONS:
475 v 1) Select data set of interest,
3 2)Enter Start and Stop times
450 noke: the start bime must be smaller than the stop time
¥ 3) Click QUERY DATABASE button.
425
400 ; Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
ars LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
350 SELECT DATA SET T VIEW
325 Data § StartDate § Stark Time § Mumber of Test Length ﬂ
300 Set # Data Records] (HH:MM:S5)
o
B 201 5/18/2004 1203000 00:20:05%
=27 5 Uit 1
5 o5 Si16/2004 | 1121 1563000
Sf18/2004 | 1338 1620000 00:27:00
225
200 i x]
175 - Hahe | -
150 i
N - s
125 - Start Time ‘v) 0.000000 QUERY DATAB E
100 H . £
i Stop Time 5) 127.000
s i
S0 , " query time (sec) 376,341
25 TR T PEETINT T = £
’ i T i S R Click to Auto-
25 A E - 5
- scale Y-axis PRINT
=507 |
o 10 20 30 40 s0 &0 70 ) a0 o0 110 120 130 140
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5

2300 - ‘Yolkage
500 Current CLICK THE BUTTONS TO THE
I Inst. B LEFT TO HIDE AND SHOW THE
2100 st Fower RESPECTIVE GRAPHS
‘ Zurn, Energy
2000
‘ INSTRUCTIONS:
1900 1) Select data set of inkerest,
1800 #) Enter Start and Stop times
‘ nioke: the start bime must be smaller than the stop bime
1700 3 Click QUERY DATABASE buttan,
1500 | Click to Autoscale -axis resizes Y-axis to fit all visible data.
1500 r LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
1400 SELECT DATA SET T VIEW
1300 Data | Start Date § Stark Time § Number of Test Length ﬂ
Set # Data Records] (HH:MM:55)
o
T 1200 201 5i18/2004 | 922 1203000 00:20:03
% 1100 > .
E 5/18/2004 | 1121 1563000 00:26:03
1000 5/18/2004 | 1338 1620000 00:27:00
Q00
)
800 B i
oo "
. Stark Time _'J 0,000000
] QUERY DATABASE
So0 j Stop Time 9 127.000
400
/ query time (sec) 376,341
300
200 2
Click to Auto-
100 o
[ scale Y-axis PRINT
0 ] I
u] 10 z0 30 40 50 =) 0 =) an 100 110 120 130 140
e tee LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Voltage

Test # 6, Trial 1

Part 1 of 2

(Material # 5, 42 V DC, 5% NaCl)

if>! Get DC-CTI Data =10l x|
65— Yaltage
62,5 Current CLICK THE BUTTONS TO THE
0 Tnst. B LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
57.5 Cum, Energy
55
INSTRUCTIONS:
52.5 1) Select data set of interest,
5 #) Enter Start and Stop times
note: the start time musk be smaller than the stop time
475 3 Click QUERY DATABASE buttan,
Inin|
4 i Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
42.5 =
40 1 | ' ! LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
hﬁ i t
a7.5 v | | i SELECT DATA SET TO VIEW
H_ I | 1l ] Data | Start Date § Start Time § Number of Test Length § &
=) T i U y
L I I Set # Data Records] (HH:MM:55)
o
h= 525 i I : T ! 107 | 2iifz004 | 852 1017000 00:16:57
£ * ina | 2flifzn04 | 1326 57000 00:00:57
E 275 109 zf11f2004 | 1348 114000 00:01:54
25 110 21112004 | 1417 196000 00:03:16
2(18/2004 2001000 00,33
225
z0 ﬂ ﬂ
17.5
15 Stark Time Q 0,000000
125 QUERY DATABASE
10 Stop Time 9 S00.000
7.5
s query time {sec)  1301.55
25
0 Click to Auto-
25 il
scale Y-axis PRINT
57 |
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
e LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
ii»! Get DC-CTI Data 0 ===
10- Yalkage SHOW
95 Current T 8l CLICK THE BUTTONS TO THE
' Tnst. P LEFT TO HIDE AND SHOW THE
3 st FREr SHOWWS RESPECTIVE GRAPHS
Cum. Energy
8.5
INSTRUCTIONS:
g 1) Select data set of interest,
2 Enker Start and Stop times
75 nioke: the skark kime must be smallsr than the stop bime
3 Click QUERY DATABASE button.
7
Click to Autoscale V-axis resizes Y-axis to fit all visible data,
6.5
LOG ¥ SCALE [and LIMEAR. ¥ SCALE] alkers the wertical scale axis,
]
SELECT DATA SET TO VIEW
5.5
Data § Stark Dake § Stark Time | Mumber of Test Length § &
5 Set # Data Records] (HH:MM:S55)
o
=] 107 zf11j2004 | 852 1017000 00:16:57
g 45 108 | 2/11j2004 | 1326 57000 00:00:57
E 4 109 2f11j2004 | 1348 114000 00:01:54
110 zf11jz2004 | 1417 196000 00:03:16
3.5 111 2018/2004 | 1410
3{19j2004 ]
3
H
25
z Start Time 9 0.000000 QUERY DATAB E
Stop Time: 9 500.000
query bime {sec) 1301.55
Click to Auto-
scale Y-axis PRINT
1T '
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
e lees LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laborataries Inc, All rights reserved.,
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Test # 6, Trial 1 Part 1 of 2
(Material # 5, 42 V DC, 5% NaCl)

if>! Get DC-CTI Data ; =10l x|
225 Yaltage
Current CLICK THE BUTTONS TO THE
210 Tnst., P LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
200 Zurn, Energy
190
INSTRUCTIONS:
160 1) Select data set of inkerest,
#) Enter Start and Stop times
170 note: the start time musk be smaller than the stop time
160 3 Click QUERY DATABASE buttan,
150 Click bo Autoscale Y-axis resizes Y-axis to fit all visible data.
140 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
130 SELECT DATA SET TO VIEW
120 Data | Start Date § Start Time § Number of Test Length § &
10 Set # Data Recards) (HH:MM:S5)
o
=] 107 2f11/2004 | 852 1017000 00;16:57
£ 100 ina | 2flifzn04 | 1326 57000 00:00:57
E an T 109 zf11f2004 | 1348 114000 00:01:54
: 110 21112004 | 1417 196000 00:03:16
50 27162004 2001000 00,33
70 -
. . ! H
&0 — T =] Ll
S0 2 — e 2
Stark Time f) 0,000000
o QUERY DATABASE
30 Stop Time g) 500,000
20
10 query time {sec)  1301.55
] - — =
-0 : ' . Click to Auto-
scale Y-axis PRINT
-257 |
0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500
e e LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
if>! Get DC-CTI Data ; =10l x|
5300 - ‘Yolkage
Current CLICK THE BUTTONS TO THE
s000 Tnst. B LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
4800
Zurn, Energy
4600
INSTRUCTIONS:
+400 1) Select data set of inkerest,
4200 #) Enter Start and Stop times
note: the start time musk be smaller than the stop time
4000 3) Click QUERY DATABASE button,
3800 . - - : |
Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
3600
3400 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
3700 SELECT DATA SET T VIEW
3000 Data | Start Date § Stark Time § MNumber of Test Length § &
Set # Data Recards) (HH:MM:S5)
o
| 2800 107 | 2iifz004 | 852 1017000 00:16:57
& 2600 & | 2fii/2004 | 1326 57000 00:00:57
E sann 109 zf11f2004 | 1348 114000
110 21112004 | 1417 196000
2200 2182004 2001000
2000
1800 — = Lz
1600 ] a
. — Start Time 5) 0.000000
QUERY DATABASE
1200 " Stop Time g) 500,000
1000
&00 query time {sec)  1301.55
&00
400 7 Click to Auto-
an - PRINT
scale Y-axis
L |
0 50 100 150 200 250 300 350 400 450 500
eteE) LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
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Test# 6 Part 2 of 2

Voltage

if>! Get DC-CT1 Data

=101

65— Yoltage
62,5 Current m CLICK THE BUTTONS TD THE
a0 Tnst. P LEFT TO HIDE AND SHOW THE
sk, Fowier SHOWY RESPECTIVE GRAPHS
57.5 Cum, Energy
55
INSTRUCTIONS:
52,5 1) Select data set of interest.
0 2) Enter Start and Stop times
note: the skart time must be smaller than the stop time
47.5 3 Click QUERY DATABASE button.
4
4 ‘ | { Click to Autoscale V-axis resizes ¥-axis to fit all visblz data,
42.5-mf i
40 ‘I TR ] F . i 2if 1 N 4 LG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
L o 3 | H £ i
37.5_<F i : l : SELECT DATA SET T YIEW
35 -—4 | Data § Start Date § Start Time § Wumber of Test Length § &
' i 1 [ Set Data Records| (HH:MM:55)
o
4325 f 107 | 2/1l/2004 | 852 1017000 | 0D:16:57
2 % 108 | z/11j2004 | 1328 57000 00:00:57
E 27.5 109 2/11/2004 | 1348 114000 00:01:54
25 110 2/11f2004 | 1417 196000 00:03:16
111 z/18/z004 | 1410 2001000
225 5 0o
20 ﬂ ﬂ
17.5
15 Stark Time 3 500,000
125 QUERY DATABASE
10 - Stop Time 9 999,000
7.5
5 query time (sec) 11952
2.5 k
0 Click to Auto-
2.5 0
scale Y-axis PRINT
57 |
500 550 &00 650 700 750 a00 850 200 ) 1000
Time (sec)
LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laboratories Inc, Al rights reserved,
if>! Get DC-CT1 Data i P ] 5|
10— Woltage SHow
a5 Current . Sl CLICK THE BUTTOMS TO THE
' Tnst. P LEFT TO HIDE AND SHOW THE
3 Mt Fower |sHowl REsPECTIVE GRaPHS
. Zum, Energy
8.5
INSTRUCTIONS:
& 1) Select data set of interest.
2) Enter Start and Stop times
75 note: the skart time must be smaller than the stop time
3 Click QUERY DATABASE button.
7 -
Click to Autoscale V-axis resizes ¥-axis to fit all visblz data,
6.5
L3 Y SCALE [and LINEAR ¥ SCALE] alters the wertical scale axis,
]
SELECT DATA SET T WIEW
55 Data § StartDate | Start Time § Mumber of Test Length § &
g Sek Data Recards! (HH:MM:55)
o
B 107 2/11/2004 | 852 1017000 00:16:57
5 45 108 | z/11j2004 | 1328 57000 00:00:57
E 4 109 2/11/2004 | 1348 114000
110 2/11f2004 | 1417 196000
35 111 z/18/2004 | 1410 2001000
05 ]
3
- 4 Bl
25 - -
Skark Time 3 500,000
Stop Time 9 999,000
query time (sec) 11952
Click to Auto-
scale Y-axis PRINT
15 |
500 550 B00 &S0 700 750 &00 =) 200 950 1000
Time (sec)
LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laboratories Inc, Al rights reserved,
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Test# 6 Part 2 of 2

B! Get DC-CTI Data 3 B ] 5 |
ZE5 - Yoltage
Current CLICK THE BUTTONS TO THE
zi0 Inst. P LEFT TO HIDE AND SHOW THE
fst. Fower RESPECTIVE GRAPHS
200 Cum, Energy
190
INSTRUCTIONS:
180 1) Select data set of inkerest,
Z) Enter Start and Stop times
170 note: the start bme must be smaller than the stap time
160 3) Click QUERY DATABASE button,
150 Click ko Autoscale V-axis resizes Y-axis to fit all visble data.
140 LG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
130 SELECT DATA SET T YIEW
120 Data | Start Date d Start Time § Mumber of Test Length § &
110 H Sek # Data Records! (HH:MM:55)
o +
=] 107 z/11fz004 | 852 1017000 00:16:57
= 1o - 108 | 2/11j2004 [ 1326 57000 00:00:57
E ag 4 109 2/11/2004 | 1348 114000 00:01:54
. : 110 2/11j2004 | 1417 196000 00:03:16
=" 111 | 2/i6/2004
0 2 9
P : : ]
L — ! = s
s0-— . ! — 2
; Start Time f) 500,000 ‘
o - QUERY DATABASE
30 . Stop Time é) 999,000
20 |
| query time (sec) 1195.2
10 t ]
u]
-0 A - Click to Auto-
scale Y-axis PRINT
-257 |
s00 550 &00 650 Fo0 750 &00 850 Q00 950 1000
Time {gec)
LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laboratories Inc, All rights reserved.
i Get DC-CTI Data ¥ = x|
5300 - Yoltage E 3
—
| Current sHowl CLICK THE BUTTONS TO THE
5000 Tnst. B LEFT TO HIDE AND SHOW THE
500 J st FOwer |sHowll REsPECTIVE GRAPHS
f Cum. Energy | . HIDE
4600
4400 J INSTRUCTIONS:
|| 1) Select data set of interest,
4200 2) Enter Start and Stop times
I note: the skart time must be smaller than the stop time
4000 r; 3) Click QUERY DATAEASE button.
a0 [ 7 Click to Autoscale V-amis resizes ¥-axis to fit al visble data,
3600
3400 i L3 Y SCALE [and LINEAR ¥ SCALE] alters the wertical scale axis,
3200 _'_'_fl SELECT DATA SET T WIEW
3000 _—J,__—' Data § Start Date § Start Time § Mumber of Test Length § &
Sek 4 Data Records! (HH:MM:55)
o
g 2800 I 107 | 2j11/2004 | a8s2 1017000 00:16:57
3 2600 ol 106 | 2f11/z004 | 1326 57000 00:00:57
E 2400 ] 109 2/11/2004 | 1348 114000 00:01:54
r_f"_'_' 110 z/11/2004 | 1417 196000 00:03:16
2200 — 111 | zj18{z004 | 1410 2001000 1
2000 -— ¥ 2 905 oo
1800 | B
1600 2
Start: Time }—} 500,000
1o QUERY DATABASE
1200 Stop Time 9 399,000
1ooo
a00 query time {sec) 1195.2
600
400 Click to Auto-
200 A
scale Y-axis PRINT
05 |
500 550 600 650 00 750 =) 850 200 ) 1000
Time {sec)
LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laboratories Inc, Al rights reserved,
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Voltage

ii»! Get DC-CTI Data

Test# 7, Trial 1

Part 1 of 2

(Material # 5, 42 V DC, 35%NH.Cl)

=10 |

50 Yaoltage
40 Current CLICK THE BUTTONS TO THE
LEFT TO HIDE AND SHOW THE
% ftiiower |sowd] RESPECTIVE GRARHS
PP Cum. Energy
4z INSTRUCTIONS:
1) Select data set of interest,
40 2)Enter Start and Stop times
a5 noke: the start bime must be smaller than the stop time
3) Click QUERY DATABASE button.
36
Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
34 : :
= i LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
- : j ' SELECT DATA SET TO VIEW
Data § StartDate § Stark Time § Mumber of Test Length ﬂ
28 St # Data Records! (HH:MM:S5)
o
B2 701 | 5/18/2004 1203000 00:20:03
E_ 54 202 5/18/2004 127000 00:0z2:07
=
2z 518/2004 1620000
20
18 ﬂ
A »
16 -
14 Start Time 9 0.000000
- QUERY DATABASE
Stop Time Q 780,000
10
g query time (sec)  1512,19
&
4 A
Click to Auto-
2 5
; scale Y-axis PRINT
gged . . . . A N }
o S0 100 150 200 250 300 350 400 450 S00 580 600 650 700 P50 800
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5
20 ‘Yolkage
Current CLICK THE BUTTONS TO THE
2 . LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
18 Zurn, Energy
7 INSTRUCTIONS:
1) Select data set of inkerest,
16 #) Enter Start and Stop times
nioke: the start bime must be smaller than the stop bime
15 3 Click QUERY DATABASE buttan,
14 Click ko Autoscale Y-axis resizes Y-axis to fit all visible data,
13 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
12 SELECT DATA SET T VIEW
Data | Start Date § Stark Time § Number of Test Length ﬂ
11 Set # Data Records] (HH:MM:55)
o
= 201 5i18/2004 | 922 1203000 00:20:03
10 0z | 5/18f2004 | 1010 127000 00:02:07
3 . 1 1
5/18/2004 | 1338 1620000 00:27:00
g
=)
7 # el
& £
Stark Time 3) 0,000000
5 QUERY DATABASE
4 Stop Time 9 780,000
3 query time (sec) 1512,19
z
. Click to Auto-
i scale Y-axis PRINT
o [ i I ] ] ] ] ] ] ] I I
-1 S0 100 150 Z000 2S00 300 35S0 400 450 SO0 S50 600 650 OO 7SO 800
e tees) LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Test# 7, Trial 1 Part 1 of 2
(Material # 5, 42 V DC, 35%NH4ClI)

ii»! Get DC-CTI Data B ]|
150 Yaoltage
Current CLICK THE BUTTONS TO THE
Inst. P LEFT TO HIDE AND SHOW THE
sk, Fowsr RESPECTIVE GRAPHS
Cum. Energy
125
INSTRUCTIONS:
1) Select data set of interest,
2)Enter Start and Stop times
noke: the start bime must be smaller than the stop time
3) Click QUERY DATABASE button.
100 Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
SELECT DATA SET T VIEW
75 : Data § StartDate § Stark Time § Mumber of Test Length ﬂ
oo Set # Data Records] (HH:MM:S5)
o
B 201 5/18/2004 1203000 00:20:05%
= 202 5/18/2004 127000 00:02:07
H
50 518/2004 1620000
)
i El
= Start Time 9 0.000000
Stop Time 9 780,000
o query time {sec) 1512.19
= = : Click to Auto-
scale Y-axis PRINT
-5 |
-1 S0 100 150 200 250 300 350 400 450 SO0 SSO e00  BSO FOO G5O 800
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5

3000 - ‘Yolkage
Current CLICK THE BUTTONS TO THE
2800 . LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
{/' Zurn, Energy
2600
INSTRUCTIONS:
1) Select data set of inkerest,
2400 = 2 Enter Start and Stop times
j nioke: the start bime must be smaller than the stop bime
3 Click QUERY DATABASE buttan,
2200
‘_() Click to Autoscale -axis resizes Y-axis to fit all visible data.
2000 rj LOG ¥ SCALE [and LINEAR ¥ STALE] alkers the vertical scale axis,
SELECT DATA SET T VIEW
1800
_.—Il Data | Start Date § Stark Time § Number of Test Length ﬂ
'_j Set # Data Records| (HH:MM:55)
o
4 1800 7 201 | 5/18/2004 | 522 1203000 | 00:20:03
= L
a 20z 5/18/z004 | 1010 127000 00:0z:07
s (—' /16,
< 1400 1 1
r’r 5/18/2004 | 1338 1620000 00:27:00
1z00
]
1000 o i il
00 p Stark Time g 0,000000
/_, QUERY DATABASE
Stop Ti :} 780,000
co0 op Time '+
query time (sec) 1512,19
400 /
200 Click to Auto-
/ scale Y-axis PRINT
o I
-1 S0 100 150 Z00 2500 300 350 400 450 SO0 S50 e00 &S0 70O SO 800
e teee LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Voltage

ii»! Get DC-CTI Data

Test# 7

Part 2 of 2

=10 |

50 Yaoltage
Current CLICK THE BUTTONS TO THE
LEFT TO HIDE AND SHOW THE
ftiiower |sowd] RESPECTIVE GRARHS
Cum. Energy
INSTRUCTIONS:
1) Select data set of interest,
2)Enter Start and Stop times
noke: the start bime must be smaller than the stop time
3) Click QUERY DATABASE button.
Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
34
= . LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
a0 E SELECT DATA SET T VIEW
’ i Data § StartDate § Stark Time § Mumber of Test Length ﬂ
28 : St # Data Records! (HH:MM:S5)
o i
B2 ; L 701 | 5/18/2004 1203000 00:20:03
E_ 54 ¢ 202 5/18/2004 127000 00:0z2:07
=
2z 518/2004 1620000
20
18 ﬂ
A »
16 -
14 Start Time 9 780,000
- QUERY DATABASE
Stop Time g 1563.00
10
g query time (sec)  3755.36
&
4 i
Click to Auto-
2 5
scale Y-axis PRINT
o . . . L . . }
780 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
i e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5
20 ‘Yolkage
Current CLICK THE BUTTONS TO THE
2 . LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
18 Zurn, Energy
7 INSTRUCTIONS:
1) Select data set of inkerest,
16 #) Enter Start and Stop times
nioke: the start bime must be smaller than the stop bime
15 3 Click QUERY DATABASE buttan,
14 Click ko Autoscale Y-axis resizes Y-axis to fit all visible data,
13 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
12 SELECT DATA SET T VIEW
Data | Start Date § Stark Time § Number of Test Length ﬂ
11 Set # Data Records] (HH:MM:55)
o
= 201 5i18/2004 | 922 1203000 00:20:03
10 0z | 5/18f2004 | 1010 127000 00:02:07
3 . 1 1
5/18/2004 | 1338 1620000 00:27:00
g
=)
7 = el
& £
Stark Time 3) 760,000
5-F QUERY DATABASE
4 i Stop Time 9 156300
| | |
3 .I ; E i query time (sec) 375536
DL
z B
. ; Click to Auto-
1 H n
el Ll i, scale Y-axis PRINT
L | | i i | i L |
780 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1SS0 1600
e ees) LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Test# 7 Part 2 of 2

Power

ii»! Get DC-CTI Data

=10 |

50 Yaoltage
Current CLICK THE BUTTONS TO THE
Inst. P LEFT TO HIDE AND SHOW THE
225 sk, Fowsr RESPECTIVE GRAPHS
Cum. Energy
INSTRUCTIONS:
200 1) Select data set of interest,
2)Enter Start and Stop times
noke: the start bime must be smaller than the stop time
3) Click QUERY DATABASE button.
175
Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
150
SELECT DATA SET T VIEW
Data § StartDate § Stark Time § Mumber of Test Length ﬂ
175 Set # Data Records] (HH:MM:S5)
o
B i 201 5/18/2004 1203000 00:20:05%
2 i
E_ : 202 5/18/2004 127000 00:02:07
< 100
518/2004 1620000
75 ﬂ
. i} il
- ; Start Time 9 780.000
i : QUERY DATABASE
: : Stap Time g 1563.00
23
query time {sec) 3755.36
a ;
& Click to Auto-
scale Y-axis PRINT
EE }
Fan 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5

7500 ‘Yolkage
7500 - Current CLICK THE BUTTONS TO THE
Inst. B LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
Fo00 Zurn, Energy
INSTRUCTIONS:
£500 1) Select data set of inkerest,
#) Enter Start and Stop times
6000 nioke: the start bime must be smaller than the stop bime
_J’] 3 Click QUERY DATABASE buttan,
5500 = Click to Autoscale -axis resizes Y-axis to fit all visible data.
B
r"{ LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
5000 p=o
L SELECT DATA SET T VIEW
4500 J‘J Data | Start Date § Stark Time § Number of Test Length ﬂ
—1 Set # Data Records! (HH:MM:55)
o
= 4000 L 201 5i18/2004 | 922 1203000 00:20:03
a [ #0z | 5/16/2004 | 1010 127000 00:02:07
3 ] 1 1
3500 5/lajz004 | 1338 1620000 | 00:27:00
L7
3000 v
T
=l r
2500 -
Stark Time g 760,000
2000 QUERY DATABASE
Stop Time 9 156300
1500
query time (sec) 375536
1000
500 Click to Auto-
scale Y-axis PRINT
0,857 :
780 &850 900 950 1000 10S0 1100 1150 1200 1250 1300 13S0 1400 1450 1500 1SS0 1600
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Voltage

Test #8, Trial 1
(Material # 5, 150 V DC, 5% NacCl)

if>! Get DC-CTI Data =10l x|
160 Yoltage
i Current CLICK THE BUTTONS TO THE
150 i 1 Tnst. B LEFT TO HIDE AND SHOW THE
r i ; st Fower RESPECTIVE GRAPHS
140 Cum, Energy
J INSTRUCTIONS:
130 1) Select data set of inkerest,
} #) Enter Start and Stop times
120 note: the start time musk be smaller than the stop time
( 3 Click QUERY DATABASE buttan,
1a [ Click to Autoscale ¥-axis resizes ¥-axis to fit all visible data.
100 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
SELECT DATA SET T VIEW
=0 Data | Start Date § Start Time § Number of Test Length § &
Set # Data Recards) (HH:MM:S5)
o
=] &0 105 214/2004 1000 512000 00:08:32
a 106 2042004 1028 461000 00:07:41
g t 107 | 2f11j2004 | 852 1017000 00:16:57
a0 109 2112004 | 1348 114000 00:01:54
110 | 21112004 | 1417 196000 00:03:16 _‘J
= ﬂ T Crcr e T —
40 ;
Stark Time ;—) 0,000000
- . QUERY DATABASE
Stop Time F) 57.0000
20
query time {sec) 190,562
10
0 Click to Auto-
scale Y-axis PRINT
-0+ |
0 25 5 75 10 125 15 17.5 20 22,5 25 27.5 30 32.5 535 37.5 40 42.5 45 47.5 50 52.5 55 57
e e LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
ii»! Get DC-CTI Data 0 ===
20 Yalkage SHOW
19 Current T 8l CLICK THE BUTTONS TO THE
Tnst. P LEFT TO HIDE AND SHOW THE
15 st FREr SHOWWS RESPECTIVE GRAPHS
Cum. Energy
17
INSTRUCTIONS:
16 - 1) Select data set of interest,
: 2 Enker Start and Stop times
15 nioke: the skark kime must be smallsr than the stop bime
3 Click QUERY DATABASE button.
14
Click to Autoscale V-axis resizes Y-axis to fit all visible data,
13
LOG ¥ SCALE [and LIMEAR. ¥ SCALE] alkers the wertical scale axis,
12
SELECT DATA SET TO VIEW
11
Data § Stark Dake § Stark Time | Mumber of Test Length § &
10 Set # Data Records] (HH:MM:S55)
o
=] 105 Z{4f2004 1000 S12000 00:08:32
%_ 9 106 2i4f2004 1028 461000 00:07:41
E g 107 zf11f2004 | 852 1017000 00:16:57
7 109 20112004 | 1348 114000 00:01:54
110 Zf11jz004 | 1417 196000 00:03:16
: L _laizm [B7__ L1600 Lomisie_fig
e F
< Lo
4 Start Time 9 0.000000 QUERY DATAB E
3 . -
Stop Time: 5) 57.0000
z
query bime {sec) 190.562
1
1) @ Ew— B
. Click to Auto-
scale Y-axis PRINT
27 '
0 25 5 75 10125 15 17.5 20 22,5 25 27.5 30 32,5 35 37.5 40 425 45 47.5 50 525 55 &7
fretees) LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laborataries Inc, All rights reserved.,

October 15, 2004



Test #8, Trial 1
(Material # 5, 150 V DC, 5% NacCl)

if>! Get DC-CTI Data =10l x|
1000 - Yoltage
950 Current CLICK THE BUTTONS TO THE
Tnst. B LEFT TO HIDE AND SHOW THE
00 _ st Fower RESPECTIVE GRAPHS
H Zurn, Energy
850
INSTRUCTIONS:
00 1) Select data set of inkerest,
#) Enter Start and Stop times
750 note: the start time musk be smaller than the stop time
3 Click QUERY DATABASE buttan,
700
Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
650
LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
&00
SELECT DATA SET T VIEW
=0 Data | Start Date § Start Time § Mumber of Test Length § &
s00 Set # Data Recards) (HH:MM:S5)
o
=] 105 214/2004 1000 512000 00:08:32
g 0 i06 | 2f4(z004 | 1028 461000 00:07:41
E 400 107 zf11fz004 | 652 1017000 00:16:57
350 109 2(11/2004 | 1348 114000 00:01:54
110 2f1172004 | 1417 196000 00:03:16
300 J !...’:.H{N.m ! S I I _.‘..I
< r
250 o
200 Start Time _é) 0,000000
QUERY DATABASE
150 Stop Time S-) 57.0000
100
query time {sec) 190,562
50
o
o R T Click to Auto-
scale Y-axis PRINT
-1004 : :
0 25 5 7.5 10 12515 175 20 22,5 25 27.5 30 32.5 35 37.5 40 42.5 45 47.5 50 52.5 55 57
Time (sec)
LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
ii»! Get DC-CTI Data B ] S|
2800 - Yaoltage
700 — Current shoi CLICK THE BUTTONS TO THE
LEFT TO HIDE AND SHOW THE
2600 j O (PR |stiowd REsPECTIVE GRAPHS
2500 || Cum. Energy "HIDE.
2400
| INSTRUCTIONS:
2300 J 1) Select data set of interest,
2200 21 Enter Start and Stop times
J' noke: the start bime must be smaller than the stop time
2100 ’ 3 Click QUERY DATABASE button.
0o { Click bo Aukoscale V-axis resizes Y-axis ko Fit all visible data,
1900
1800 || LOG Y SCALE [and LINEAR. ¥ SCALE] alkers the vertical scale axis.
1700 J SELECT DATA SET TO YIEW
1600 ’ Data § StartDate § Stark Time § Mumber of Test Length § &
1500 f Set # Data Records) (HH:MM:S5)
o
=] |I 105 2042004 1000 S1z000 00:08:32
g 1400 106 | 2/4/2004 | 1028 461000 00:07:41
E 1300 107 2f11/2004 | 852 1017000 00:16:57
1z00
1100 109 21112004 | 1348 114000 00:01:54
110 [zf11/z004 [ 1417 | 196000 | no:0z:18 v
1000 ﬂ | B | === -
Q00 -
800 J Start Time 9 0,000000
700 J QUERY DATABASE
600 || Stop Time 9 57.0000
s00
400 Jr query time {sec) 190.562
300 J
@0 Click to Auto-
100 -
N Y scale Y-axis PRINT
-10% 1
0 25 &5 75 1012515 175 20 225 25 27.5 30 32,5 35 37.5 40 42,5 45 47.5 50 52,5 55 57
Time (sec)
LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laboratories Inc. All rights reserved.,
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Voltage

Test #9, Trial 1
(Material # 5, 100 V DC, 5% NaCl)

if>! Get DC-CTI Data _ =10l x|
110 Yoltage i "
105 Current CLICK THE BUTTONS TO THE
Tnst. B LEFT TO HIDE AND SHOW THE
100 - st Fower RESPECTIVE GRAPHS
r Zurn, Energy 5
95 1
INSTRUCTIONS:
S0 1) Select data set of inkerest,
= #) Enter Start and Stop times
note: the start time musk be smaller than the stop time
a0 3 Click QUERY DATABASE buttan,
75 Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
i) LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
65 SELECT DATA SET T VIEW
50 Data | Start Date § Start Time § Number of Test Length
Set # Data Recards) (HH:MM:S5)
o
B 55 105 214/2004 1000 512000 00:08:32
a w0 106 2042004 1028 461000 00:07:41
E 107 zf11fz004 | 652 1017000
45 108 2111/2004 | 1326 57000
21 04 | 1 114000 8
40
110 2111200 1417 00:03:16
e |
e | il
30 "
- Stark Time :—J 0,000000
: QUERY DATABASE
20 Stop Time S‘-) 114,000
15 :
query time {sec) 189,891
juj H
5 | 9
L Click to Auto-
a c
scale Y-axis PRINT
57 |
a 10 20 30 40 50 &0 70 a0 a0 100 110 120
e e LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
| Get DC-CTI Data - =l
20 Woltage
19 Current CLICK THE BUTTONS TO THE
i, (Ramry LEFT TO HIDE AND SHOW THE
15 . RESPECTIVE GRAPHS
17 Zum, Energy
16 INSTRUCTIONS:
1) Select data set of interest,
15 ) Enter Start and Stop times
14 note: the skart time most be smaller than the stop time
3) Click QUERY DATABASE button,
13
Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
12
" LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
10 SELECT DATA SET TO WIEW
Data | Start Date § Start Time § Mumber of Test Length ﬂ
s Set # Data Records| (HHiMM:35)
o
g E coios4
= 7 106 2142004 1028 461000 00:07:41
E 105 214/2004 100 512000 00:08:32
&
3
4 x|
= r
3 L
z Start Time: :\’-} 0.000000
. QUERY DATABASE
L 2
. . Stop Time l} 114,000
-1 query bime (sec) 110,554
-2
3 ;
Click to Auto-
4 0
scale Y-axis PRINT
57 ]
a 10 0 30 40 50 60 0 80 a0 100 110 1z0
e e LOG Y SCALE EXIT
Copytight © 2003, Underwriters Laboratories Inc. all vights reserved.
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Test #9, Trial 1
(Material # 5, 100 V DC, 5% NaCl)

| Get DC-CTI Data - =l
600 - Woltage
579 Current CLICK THE BUTTONS TO THE
i, (Ramry LEFT TO HIDE AND SHOW THE
550 . RESPECTIVE GRAPHS
um. Ener
) - =
<m0 i INSTRUCTIONS:
Jgll 1) Select data set of interest,
475 i ) Enter Start and Stop times
H note: the skart time most be smaller than the stop time
450 3) Click QUERY DATABASE button,
425 Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
400 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
7S SELECT DATA SET TO WIEW
350 Mumber of Test Length ﬂ
» 325 ({HH:MM:55)
B 114000
& 300 106 | 2j4/z004 461000 00:07:41
T o 105 | 2f4f2004 512000 00:08:32
250
225 ﬂ
200 L] i
17 Start Time 7} 0.000000
150 ) QUERY DATABASE
155 Stop Time (¢} 114.000
10 query bime {sec) 110,554
s
50 .
Click to Auto-
25 S
: = scale Y-axis PRINT
o 1 1
o 10 20 30 40 50 &0 70 a0 a0 100 110 120
e tees) LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
| Get DC-CTI Data - =l

Amplitude

4300 — Yoltage
4200
’ Current CLICK THE BUTTONS TO THE
4000 [ LEFT TO HIDE AND SHOW THE
I . RESPECTIVE GRAPHS
3800 ! cum, Energy
3600 INSTRUCTIONS:
1 1) Select data set of interest,
400 ) Enter Start and Stop times
f note: the skart time most be smaller than the stop time
3200 I 3) Click QUERY DATABASE button,
3000 I Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
2600 I LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
Z600 SELECT DATA SET TO WIEW
Data Test Length ﬂ
2400
Set # 51 (HH:MM:55)
2200 11f . 114000 fuls 154
106 2142004 1028 461000 00:07:41
2000 I 105 | zf4fz004 | 100 512000 00:08:32
1800 ]
1e00 ’
1400 / = *]
1200 4
[ Start Time 5} 0.000000
1000 ] QUERY DATABASE
00 / Stop Time 9 114,000
600 / query time (sec) 110,554
400 /_
20 Click to Auto-
0 < scale Y-axis PRINT
-100 7 ,
a 10 20 30 40 =) &0 0 a0 a0 100 110 1z0
e e LOG Y SCALE EXIT
Copytight © 2003, Underwriters Laboratories Inc. all vights reserved.
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Test # 10, Trial 2
(Material # 5, 60 V DC, 5% NaCl)

Voltage

{{»! Get DC-CTI Data =5 =]
75 - Woltage
Current CLICK THE BUTTONS TO THE
70 i, (Ramry LEFT TO HIDE AND SHOW THE
. RESPECTIVE GRAPHS
Zum, Energy
65 -
. | INSTRUCTIONS:
H [ L [ H 1) Select data set of interest,
&0 r T T ] i ki ) Enter Start and Stop times
( ! : 1) ' | note: the skart time most be smaller than the stop time
- i | 3) Click QUERY DATABASE huittan,
| | | r; i 1 r j
III !‘ | ’ Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
50 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
45 SELECT DATA SET TO WIEW
Data | Start Date § Start Time § Mumber of Test Length ﬂ
Set # Data Records) (HH:MM:S5)
o
B 40 303 7I16/2004 | 104 1103000 00:18:25
g 304 7I16/2004 | 1036 261000
T3 4
306 7162004 | 1421 1104000 00:18:24
20 307 7I16/2004 | 1516 502000 00:08:22
adl
5 = Fl
a0 Start Time 7} 0.000000
) QUERY DATABASE
e
5 Stop Time \Y) 525,000
query bime {sec) 136978
10
5 Click to Auto-
scale Y-axis PRINT
oy '
o 50 100 150 200 250 300 350 400 450 500 550
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
{{»! Get DC-CTI Data =5 =]
25— Yoltage
24 Current CLICK THE BUTTONS TO THE
i, (Ramry LEFT TO HIDE AND SHOW THE
. RESPECTIVE GRAPHS
22 Zum, Energy
20 INSTRUCTIONS:
1) Select data set of interest,
) Enter Start and Stop times
15 niote: the skark time musk be smaller than the stop time
3) Click QUERY DATABASE button,
16 Click to Aukoscale Y-axis resizes V-axis ko fit all visible data.
LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
14
SELECT DATA SET TO WIEW
12 Data | Start Date § Start Time § Mumber of Test Length ﬂ
Set # Data Records) (HH:MM:S5)
o
=] 303 7I16/2004 | 104 1103000 00:18:23
E10 304 | 7flef2004 | 1038 261000 00:04:21
£ 1
g 306 7I162004 | 1421 1104000 00:18:24
307 7I16/2004 | 1516 502000 00;08;22
&
& x|
4 7
Start Tme 7} 0.000000
. _ . QUERY DATABASE
i i . . Stop Time: f) 525.000
0 - n » LW ) klj n % “ H‘ “ii Iu |
b query bime (sec)  1369.78
-2
Click to Auto-
* scale Y-axis PRINT
57 ]
a 50 100 150 00 250 300 350 400 450 s00 550
e =9 LOG Y SCALE EXIT
Copytight © 2003, Underwriters Laboratories Inc. all vights reserved.

A-26 October 15, 2004



Test # 10, Trial 2
(Material # 5, 60 V DC, 5% NaCl)

{{»! Get DC-CTI Data =5 =]
500 Woltage
475 Current CLICK THE BUTTONS TO THE
i, (Ramry LEFT TO HIDE AND SHOW THE
450 . RESPECTIVE GRAPHS
um. Ener
425 =
400 INSTRUCTIONS:
1) Select data set of interest,
ars ) Enter Start and Stop times
note: the skart time most be smaller than the stop time
350 3) Click QUERY DATABASE button,
325 Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
300 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
27 SELECT DATA SET TO WIEW
250 Data | Start Date § Start Time § Mumber of Test Length ﬂ
225 Set # Data Records) (HH:MM:S5)
o
B 303 7I16/2004 | 104 1103000 00:18:25
§ 200 304 | 7f16f2004 | 1038 261000
< 175 .
306 7I162004 | 1421 1104000 00:18:24
150 307 | 7/16/2004 | 1518 502000 00:08:22
125 ﬂ
100 H Fl
s Start Time 7} 0.000000
50 QUERY DATABASE
25 Stop Time S-‘) 525.000
0] query bime {sec) 136978
-25
=0 -
Click to Auto-
75 5
scale Y-axis PRINT
-1005 ,
o 50 100 150 200 250 300 350 400 450 s00 550
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
{{»! Get DC-CTI Data =5 =]
2800 Yoltage
2700 Current CLICK THE BUTTONS TO THE
2600 i, (Ramry LEFT TO HIDE AND SHOW THE
. RESPECTIVE GRAPHS
2500 cum, Energy
2400
INSTRUCTIONS:
2300 1) Select data set of interest,
2300 ) Enter Start and Stop times
note: the skart time most be smaller than the stop time
z100 f 3) Click QUERY DATABASE button,
2000 { Click to Autoscale Y-axis resizes ¥-awis ko fit all visible data,
1500
1800 |II LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
1700 [ SELEICT DWTA SET TO VIEW
1600 / Data | Start Date § Start Time § Number of Test Length | & |
! Set # Data Records) (HH:MM:S5)
o
=] 1500 | 303 7I16/2004 | 104 1103000 00:18:23
g 1400 304 | 7[16/2004 | 1036 261000 D0i04:21
£ ,_ll
<L 1300 _|( 1
1200 306 7I162004 | 1421 1104000 00:18:24
I/ 307 7I16/2004 | 1516 502000 00;08;22
1100 F
1000 !
=] =
Q00 — o
i A
800 ,/,_— Start Tme 7} 0.000000
700 QUERY DATABASE
500 J/ Stap Time 9 25,000
s00 ] .
00 r—J query time (sec)  1369.78
300 (_'_‘[
200 ] Click to Auto-
100 g
i scale Y-axis PRINT
L ]
a 50 100 150 200 250 300 350 400 450 500 550
e =9 LOG Y SCALE EXIT
Copytight © 2003, Underwriters Laboratories Inc. all vights reserved.
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Voltage

ii»! Get DC-CTI Data

Test # 11, Trial 1
(Material - Glass, 150 V DC, 5% NaCl)

Part 1 of 2

=10 |

200 Yaoltage
Current CLICK THE BUTTONS TO THE
150 e LEFT TO HIDE AND SHOW THE
sk, Fowsr |sowd] RESPECTIVE GRARHS
180 Cum. Energy
170 INSTRUCTIONS:
1) Select data set of interest,
160 R 2)Enter Start and Stop times
P y MT‘T" o W Y " noke: the start bime must be smaller than the stop time
150 f + | B A S E— 33 Click QUERY DATABASE button,
140 . . Click to Autoscale Y-axis resizes Y-axis ta fit all visible data,
130 LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
Lom SELECT DATA SET T VIEW
Data § StartDate § Stark Time § Mumber of Test Length ﬂ
110 Set # Data Records] (HH:MM:S5)
o
B 201 5f18/2004 | 922 1203000 00:20:05%
& 100 202 | 5f18/2004 | 1010 127000
E 0 5/18/2004 | 1121 1563000
a0 | |
. . . . =
0 ﬂ ¥l
&0 2
Start Time f) 0.000000
50 QUERY DATABASE
Stop Time j} 10,000
40 P 5
30 query time {sec) 1864.06
20
. Click to Auto-
scale Y-axis PRINT
e . . . }
o0 200 300 400 son 600 Fo0n 800 900
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5
20+ ‘Yolkage
Current CLICK THE BUTTONS TO THE
18 Inst. B LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
Zurn, Energy
16
INSTRUCTIONS:
1) Select data set of inkerest,
14 #) Enter Start and Stop times
nioke: the start bime must be smaller than the stop bime
12 3 Click QUERY DATABASE buttan,
Click to Autoscale -axis resizes Y-axis to fit all visible data.
1 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
a SELECT DATA SET T VIEW
Data | Start Date § Stark Time § Number of Test Length ﬂ
Set # Data Records] (HH:MM:55)
o
= & 201 5i18/2004 | 922 1203000 00:20:03
%. 20z 5/18/2004 | 1010 127000 00:0z:07
E 4 5/18/2004 | 1121 1563000
3
: ’ | |
il B PR | } i f ]
. ’ul imabiashivmsipite b lashustinshobiivebsmnoltoantiuminid = |
= Stark Time :\,—J 0,000000
QUERY DATABASE
4 Stop Time g 810,000
query time (sec) 186406
-6
& Click to Auto-
scale Y-axis PRINT
-107 |
o S0 100 150 200 250 300 350 400 450 S00 S50 600 650 70O 750 800 850 900
et LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Power

ii»! Get DC-CTI Data

Test # 11, Trial 1
(Material - Glass, 150 V DC, 5% NaCl)

Part 1 of 2

=10 |

Amplitude

500 - Yaoltage
475 Current 35 CLICK THE BUTTONS TO THE
Inst. P LEFT TO HIDE AND SHOW THE
450 st BORSE . RESPECTIVE GRAPHS
Cum, E
475 um. Energy
400 INSTRUCTIONS:
1) Select data set of interest,
375 2)Enter Start and Stop times
noke: the start bime must be smaller than the stop time
350 3) Click QUERY DATABASE button.
325 Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
300 LOG ¥ SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis.
2 SELECT DATA SET TO VIEW
230 Data § StartDate § Stark Time § Mumber of Test Length ﬂ
o Set # Data Records] (HH:MM:S5)
o
B 201 5f18/2004 | 922 1203000 00:20:05%
| 200 202 | 5f18/2004 | 1010 127000
- 5/16f2004 | 1121 1563000
150 :
125 : - ! ! } | x|
100 - — A ol
7 - . i ! Start Time 9 0.000000
- O o b QUERY DATABASE
Prep e I e Stop Time Qsm.uoo
0 query time {sec)  1864.06
o5 = ===
) )
Click to Auto-
75 5
scale Y-axis PRINT
-1007 ,
o S0 100 150 200 250 300 350 400 450 S00 S50 600 650 700 750 800 850 900
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5

10000 - Voltage
Current CLICK THE BUTTONS TO THE
00 . LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS

s000 Zurn, Energy
Es00 INSTRUCTIONS:

1) Select data set of inkerest,
8000 #) Enter Start and Stop times

nioke: the start bime must be smaller than the stop bime
7s00 3 Click QUERY DATABASE buttan,
000 Click ko Autoscale Y-axis resizes Y-axis to fit all visible data,
£500 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
000 SELECT DATA SET T VIEW

Data | Start Date § Stark Time § Number of Test Length ﬂ
5500 Set # Data Records] (HH:MM:55)
201 5i18/2004 | 922 1203000 00:20:03
5000 Z02 | 5f18/2004 | 1010 127000 00:02:07
5/18/2004 | 1121 1563000
4500 =
4000 | |
. . . . =)
3500 _(,—’ ﬂ =
3000 — 2
/ Stark Time }—J 0,000000
2500 =t QUERY DATABASE
| st £

op Time ) 810,000

2000 i T
query time (sec) 1864.06
1500 /__J"'r
1000
Click to Auto-
s00 . PRINT
= scale Y-axis
05— |
o S0 100 150 z0O 250 300 35S0 400 450 SO0 S50 &00 &S50 700 7SO s00 ES0 00
e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Test # 11

Voltage

ii»! Get DC-CTI Data

Part 2 of 2

=10 |

Amplitude

200 Yaoltage
Current CLICK THE BUTTONS TO THE
150 e LEFT TO HIDE AND SHOW THE
sk, Fowsr |sowd] RESPECTIVE GRARHS
180 Cum. Energy
170 INSTRUCTIONS:
1) Select data set of interest,
160 5 21 Enter Start and Stop times
% A “W‘"‘“ FY " T --w" o~ noke: the start bime must be smaller than the stop time
150 =i 1 j T ! i — 'IF haad l[ "lr i e al "ﬂ 33 Click QUERY DATABASE button,
- i )
140 y Click to Autoscale Y-axis resizes Y-axis ta fit all visible data,
130 LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
Lom SELECT DATA SET T VIEW
Data § StartDate § Stark Time § Mumber of Test Length ﬂ
110 Set # Data Records] (HH:MM:S5)
o
B 201 5f18/2004 | 922 1203000 00:20:05%
& 100 202 | 5f18/2004 | 1010 127000
E 0 5/18/2004 | 1121 1563000
a0 | |
. — . ! E—
&0 2
Start Time ‘VJ 510,000
50 QUERY DATABASE
Stop Time j) 1620.00
40 P 5
30 query time {sec) 3995,59
20
. Click to Auto-
L scale Y-axis PRINT
0q . . L .o . . . }
810 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1e00 1650
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,
if>! Get DC-CTI Data o ] 5
[ ‘Yolkage
Current CLICK THE BUTTONS TO THE
45 . LEFT TO HIDE AND SHOW THE
sk, Fawer RESPECTIVE GRAPHS
4 Zurn, Energy
35 INSTRUCTIONS:
1) Select data set of inkerest,
3 #) Enter Start and Stop times
nioke: the start bime must be smaller than the stop bime
25 3 Click QUERY DATABASE buttan,
z Click ko Autoscale Y-axis resizes Y-axis to fit all visible data,

SELECT DATA SET TO VIEW

LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,

Data | Start Date § Stark Time § Number of Test Length ﬂ

5/18/2004 | 1121
c

Set # Data Records] (HH:MM:55)

201 5i18/2004 | 922 1203000 00:20:03

20z 5/18/2004 | 1010 127000 00:0z:07
1563000

e = ! ! 1
2 a
Stark Time }—J 10,000
25 QUERY DATABASE
3 Stop Time g 1630,00
35 query time (sec) 2176.12
-4
s Click to Auto-
scale Y-axis PRINT
81‘0 &850 900 950 1000 10S0 1100 1150 1200 1250 1300 13S0 1400 1450 1500 1550 1600 16‘50
Time {sec)
LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Test # 11 Part 2 of 2

Power

ii»! Get DC-CTI Data

=10 |

1000 - Yaoltage
) Current CLICK THE BUTTONS TO THE
Inst. P LEFT TO HIDE AND SHOW THE
a0 sk, Fowsr RESPECTIVE GRAPHS
Cum. Energy
850
INSTRUCTIONS:
a00 1) Select data set of interest,
2)Enter Start and Stop times
750 noke: the start bime must be smaller than the stop time
3) Click QUERY DATABASE button.
o0
Click to Aukoscale ¥-axis resizes Y-axs ko fit all visible data,
650
LOG Y SCALE [and LINEAR % SCALE] alters the vertical scale axis.
&00
SELECT DATA SET T VIEW
550
Data § StartDate § Stark Time § Mumber of Test Length ﬂ
s00 Set # Data Records] (HH:MM:S5)
o
B 201 5f18/2004 | 922 1203000 00:20:05%
é 430 20z | sf18f2004 | 1010 127000
T 400 5/18/2004 | 1121 1563000
350 T
300 " ! ! | | x]
. : = =
250 . =
st0 i Start Time 9 510.000
; QUERY DATABASE
10 stop Time: £} 1620.00
100 :
£ query time (sec) 3995.59
50 £
a ;
N i it i - —— : Click to Auto-
scale Y-axis PRINT
-1005 ‘
810 |00 1000 1100 1z00 1300 1400 1500 1600 1650
e e LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc, All vights reserved,

if>! Get DC-CTI Data

=10

10000 - ‘Yolkage
Current CLICK THE BUTTONS TO THE
9500 i LEFT TO HIDE AND SHOW THE
o0 st Fower RESPECTIYE GRAPHS

Zurn, Energy

Es00 INSTRUCTIONS:
1) Select data set of inkerest,
8000 #) Enter Start and Stop times
nioke: the start bime must be smaller than the stop bime
7s00 // 3 Click QUERY DATABASE buttan,
000 Click ko Autoscale Y-axis resizes Y-axis to fit all visible data,
£500 /1 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
000 SELECT DATA SET T VIEW
/F Data | Start Date § Stark Time § Number of Test Length ﬂ
5500 Set # Data Records] (HH:MM:55)
o
= 201 5i18/2004 | 922 1203000 00:20:03
| 5ooo 0z | 5/18f2004 | 1010 127000 00:02:07
E 5/18/2004 | 1121 1563000
3

4500
4000 r_J’_IrAr
e | | x|

3500 =~ -
3000 .
Stark Time }—J 10,000
2500 QUERY DATABASE
Stop Time g 1620,00
2000
1500 query time (sec) 399559
1000
w0 Click to Auto-
scale Y-axis PRINT
0-
81‘0 =i 1000 1100 1z00 1300 1400 1500 1enn 16‘50
Time {zec)
LOG Y SCALE EXIT
Copyright © 2003, Underwriters Laboratories Inc. All rights reserved.
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Voltage

Test# 12, Trial 1

Part 1 of 3

(Material # 25, 60 V DC, 5% NacCl)

if>! Get DC-CTI Data =10l x|
0 Yoltage
67.5 Current CLICK THE BUTTONS TO THE
5 Tnst. B LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
62.5 Cum, Energy
&0 - (1] b
uly T ki il ! INSTRUCTIONS:
575 4 F r r T TTH E 1) Select data set of interest,
= | ! #) Enter Start and Stop times
I | B note: the start time musk be smaller than the stop time
52.5 3 Click QUERY DATABASE buttan,
i
50 ; [ : Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
47.5 =
e i LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
42.5 SELECT DATA SET TO VIEW
40 Data | Start Date § Start Time § Number of Test Length § &
Set # Data Recards) (HH:MM:S5)
o
=] 575 107 2f11/2004 | 852 1017000 00;16:57
2 ina | 2flifznn4 | 1326 57000 00:00:57
E 325 109 zf11f2004 | 1348 114000 00:01:54
a0 110 21112004 | 1417 196000 00:03:16
&5 112 2/19/2004 | 906 999000 00:16:39 :‘..J
75 T T T T
- r
22.5 J J
20 Stark Time Q 0,000000
175 QUERY DATABASE
15 Stop Time g 900.000
12,5
10 query time {sec) 271375
75
5 Click to Auto-
2.5 A
scale Y-axis PRINT
05 |
a 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 &850 900
e LOG Y SCALE EXIT
Copyright © 2003. Underwriters Laboratories Inc. All rights reserved.
ii»! Get DC-CTI Data 0 ===
4- Yalkage SHOW
38 Current T 8l CLICK THE BUTTONS TO THE
LEFT TO HIDE AND SHOW THE
36 Vs (R SHOW RESPECTIVE GRAPHS
3.4 Cum. Energy
3z INSTRUCTIONS:
1) Select data set of interest,
El 2 Enker Start and Stop times
28 nioke: the skark kime must be smallsr than the stop bime
! 3 Click QUERY DATABASE button.
2.6
Click to Autoscale V-axis resizes Y-axis to fit all visible data,
2.4
- LOG ¥ SCALE [and LIMEAR. ¥ SCALE] alkers the wertical scale axis,

SELECT DATA SET TO VIEW

Data § Stark Dake § Stark Time | Mumber of Test Length § &
Set # Data Records] (HH:MM:S55)
o
=] 107 zf11j2004 | 852 1017000 00:16:57
%_ 108 2f11j2004 | 1326 57000 00:00:57
E 109 2f11j2004 | 1348 114000 00:01:54
110 zf11jz2004 | 1417 196000 00:03:16
112 2(19/2004 993000 00:16:39 T
T T i !
H B
Start Time 9 0.000000
Stop Time: 9 900.000
- = query bime {sec) 271575
-0.4
06 :
Click to Auto-
-0.8 N
scale Y-axis PRINT
1T '
0 S0 100 150 200 250 300 350 400 450 S00 550 600 @50 700 750 800 850 900
Time (sec)
LOG Y SCALE EXIT
Copyright @ 2003, Underwriters Laborataries Inc, All rights reserved.,
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Test # 12, Trial 1
(Material # 25, 60 V DC, 5% NacCl)

Part 1 of 3

if>! Get DC-CTI Data =10l x|
200 Yoltage
Current CLICK THE BUTTONS TO THE
10 - LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
180 Zurn, Energy
L INSTRUCTIONS:
1) Select data set of inkerest,
160 #) Enter Start and Stop times
note: the start time musk be smaller than the stop time
150 3 Click QUERY DATABASE buttan,
140 . Click bo Autoscale Y-axis resizes Y-axis to fit all visible data.
130 ‘ LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
120 i SELECT DATA SET T VIEW
4 Data § StartDate | Start Time § Mumber of Test Length § &
110 4 Set # Data Recards) (HH:MM:S5)
o :
=] % 107 2f11/2004 | 852 1017000 00;16:57
= 1m T 106 | 2f11/2004 | 1326 57000 00:00:57
g a ' N 109 | zj1if2004 | 1348 114000 00:01:54
. 5 110 2111/2004 | 1417 196000 00:03:16
&0 : e ;i
Cf : 112 2/19/2004 | 906 999000 00:16:39 :‘..J
i H 1 1 1 1
™ 0 i = L
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f it [ty |stiowd REsPECTIVE GRAPHS
2000 A Cum, Energy HIDE
r INSTRUCTIONS:
2800 I 1) Select data set of inkerest,
_J 21 Enter Start and Stop times
2600 noke: the start bime must be smaller than the stop time
J,J 3 Click QUER'Y DATABASE button,
2400 I Click to Autoscale -axis resizes Y-axis to Fit all visible data,
2200 (’ LOG Y SCALE [and LINEAR. ¥ SCALE] alkers the vertical scale axis.
i
f’ SELECT DATA SET T VIEW
2000 Data § StartDate § Stark Time § Mumber of Test Length § &
,ff Set # Data Records] (HH:MM:S5)
1800 107 | zfi1/2004 | 852 1017000 00:16:57
f 108 2/11/2004 | 1326 57000 00:00:57
1800 109 2(11f2004 | 1348 114000 00:01:54
110 zf11fz004 | 1417 196000 00:03:16
1400
J/’ 11z zf19f2004 999000 00:16:39 |EJ
1200 ,J = ! ! ! ! ]
A
Loo LT Start Time 9 0,000000
. i 1 QUERY DATABASE
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200-—H Click to Auto-
L]l scale Y-axis PRINT
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67.5 Current CLICK THE BUTTONS TO THE
5 Tnst. B LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
62.5 t | Cum, Energy
60| n
il 4 i | INSTRUCTIONS:
57.5 Al b 1 IR 3 1) Select data set of interest,
o5 L8] il 5 : I 2 Enter Start and Stop times
| HE H f H note: the start time musk be smaller than the stop time
52.5 3 Click QUERY DATABASE buttan,
0 ‘ i Click bo Autoscale Y-axis resizes Y-axis to fit all visible data.
47.5 ; —t
e ! : | | LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
]
42.5 SELECT DATA SET TO VIEW
40 Data | Start Date § Start Time § Number of Test Length § &
Set # Data Recards) (HH:MM:S5)
o
=] 575 107 2f11/2004 | 852 1017000 00;16:57
2 ina | 2flifz004 | 1326 57000 00:00:57
E 325 109 zf11f2004 | 1348 114000 00:01:54
a0 110 21112004 | 1417 196000 00:03:16
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T T T T
25 ﬂ ﬂ
22.5
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175 QUERY DATABASE
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5 Click to Auto-
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3z INSTRUCTIONS:
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El 2 Enker Start and Stop times
28 nioke: the skark kime must be smallsr than the stop bime
! 3 Click QUERY DATABASE button.
2.6
Click to Autoscale V-axis resizes Y-axis to fit all visible data,
2.4
- LOG ¥ SCALE [and LIMEAR. ¥ SCALE] alkers the wertical scale axis,
5 SELECT DATA SET TO VIEW
Data § Stark Dake § Stark Time | Mumber of Test Length § &
1.8 Set # Daka Records| (HH:MM:5S)
o
B 16 107 | 2112004 | 852 1017000 00:16:57
%_ 14 108 2f11j2004 | 1326 57000 00:00:57
E ' 109 2f11j2004 | 1348 114000 00:01:54
1.z 110 zf11jz2004 | 1417 196000 00:03:16
1
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L INSTRUCTIONS:
1) Select data set of inkerest,
160 #) Enter Start and Stop times
note: the start time musk be smaller than the stop time
150 3 Click QUERY DATABASE buttan,
140 Click bo Autoscale Y-axis resizes Y-axis to fit all visible data.
130 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
120 SELECT DATA SET T VIEW
: . H Data | Start Date § Stark Time § Number of Test Length § &
110 ; — Set # Data Records) (HH:MM:S5)
@ H
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INSTRUCTIONS:

1) Select data set of inkerest,

21 Enter Start and Stop times

noke: the start bime must be smaller than the stop time
3 Click QUERY DATABASE button.

Click bo Aukoscale V-axis resizes Y-axis ko Fit all visible data,
LOG Y SCALE [and LINEAR. ¥ SCALE] alkers the vertical scale axis.

SELECT DATA SET T VIEW

Data § StartDate § Stark Time § Mumber of Test Length § &
Set # Data Records] (HH:MM:S5)
107 2f11f2004 | 652 1017000 00:16:57
108 2/11/2004 | 1326 57000 00:00:57
109 2(11f2004 | 1348 114000 00:01:54
110 zf11fz004 | 1417 196000 00:03:16
11z 21972004 999000 00:16:39 =
| 2fsfeon | . . K
B |
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QUERY DATABASE
Stop Time 9 1500.00
query time {sec) 1726.24
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70— Yoltage i "
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Tnst. B LEFT TO HIDE AND SHOW THE
st Fower RESPECTIVE GRAPHS
| Zurn, Energy 5
oy ) i1 L '
i i i iL i i q INSTRUCTIONS:
A H 1) Select data set of inkerest,
1 : #) Enter Start and Stop times
1 note: the start time musk be smaller than the stop time
3 Click QUERY DATABASE buttan,
. Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
‘ LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
0 o SELECT DATA SET TO VIEW
Data | Start Date § Start Time § Number of Test Length § &
35 Set # Data Records) (HH:MM:55)
o
=] 107 2f11/2004 | 852 1017000 00;16:57
£ 30 ina | 2flifzn04 | 1326 57000 00:00:57
E ! 109 zf11f2004 | 1348 114000 00:01:54
25 T 110 2111/2004 | 1417 196000 00:03:16
20 L 112 2/19/2004 | 906 999000 00:16:39 -
: T T T T
H Bl
15
Stark Time 9 1500.00
10 QUERY DATABASE
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1 Vs (R SHOWA RESPECTIVE GRAPHS
10.5 Cum. Energy
10 INSTRUCTIONS:
as 1) Select data set of interest,
- 2 Enker Start and Stop times
9 nioke: the skark kime must be smallsr than the stop bime
as 3 Click QUERY DATABASE button.
g Click to Autoscale V-axis resizes Y-axis to fit all visible data,
7.5 LOG ¥ SCALE [and LIMEAR. ¥ SCALE] alkers the wertical scale axis,
7 SELECT DATA SET TO VIEW
6.5 = Data § Stark Dake § Stark Time | Mumber of Test Length § &
e . Set # Data Records] (HH:MM:S55)
o 3
=] - 107 2112004 | 852 1017000 00:16:57
5 55 o 108 | 2112004 | 1326 57000 00:00:57
E 5 109 2f11j2004 | 1348 114000 00:01:54
45 . 110 zf11jz2004 | 1417 196000 00:03:16
4 : 112 | 2j19(z004 995000 00:16:39 |3
: T T i !
3.5 - i
3 ;
H e
o5 - Start Time: ‘Y) 1800.00 QUERY DATAB E
2 i
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Click to Auto-
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350 Yoltage
340 Current CLICK THE BUTTONS TO THE
Tnst. B LEFT TO HIDE AND SHOW THE
320 st Fower RESPECTIVE GRAPHS
Zurn, Energy
300
INSTRUCTIONS:
280 1) Select data set of inkerest,
#) Enter Start and Stop times
n note: the start time musk be smaller than the stop time
260 p 3) Click QUERY DATABASE button,
i
240 .': Click to Autoscale ‘-axis resizes Y-axis to fit all visible data.
220 LOG Y SCALE [and LINEAR ¥ SCALE] alters the vertical scale axis,
SELECT DATA SET T VIEW
00
Data | Start Date § Start Time § Number of Test Length § &
180 Set # Data Recards) (HH:MM:S5)
o
=] 107 2f11/2004 | 852 1017000 00;16:57
%. 160 108 211f2004 | 1326 57000 00:00:57
E 109 zf11f2004 | 1348 114000 00:01:54
140 110 21112004 | 1417 196000 00:03:16
1en 112 2/19/2004 | 906 999000 00:16:39 :‘..J
T T T T
- r
o0 J J
A
a0 i Skart Time: E) 1500.00 QUERY DATAB E
&0 i ? Stop Time s-) 2001.00
i
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QE00 - Yaoltage
Current Howl CLICK THE BUTTONS TO THE
—
9600 Inst. B LEFT TO HIDE AND SHOW THE
r nst, FOWEr |stiowd REsPECTIVE GRAPHS
a400 Cum, Energy HIDE
’ INSTRUCTIONS:
9200 1) Select data set of inkerest,
l 21 Enter Start and Stop times
a000 noke: the start bime must be smaller than the stop time
‘ 3 Click QUER'Y DATABASE button,
3500 } Click to Autoscale -axis resizes Y-axis to Fit all visible data,
s600 LOG Y SCALE [and LINEAR. ¥ SCALE] alkers the vertical scale axis.
I SELECT DATA SET T VIEW
400 Data § StartDate § Stark Time § Mumber of Test Length § &
Seb # Data Records] (HH:MM:S5)
o
g 5200 107 | zfiif2004 | 852 1017000 00:16:57
%_ 108 2/11/2004 | 1326 57000 00:00:57
E 5000 109 2(11f2004 | 1348 114000 00:01:54
J 110 zf11fz004 | 1417 196000 00:03:16
Fa0o
11z | zf19f2004 | | 999000 00:16:39 |EJ
Fa0o ﬂ ﬂ
4 a Start Time 9 1500,00
. 1 QUERY DATABASE
— Stop Time 9 2001.00
7000
f— query time (sec)  489.309
fa00 -+
€600 Click to Auto-
scale Y-axis PRINT
G400 ,
1300 1a20 1840 1880 1830 1900 1920 1940 1960 1930 2000 2020
frefee2 LOG Y SCALE EXIT
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