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United States Department of Commerce
National Institute of Standards and Technology

NVIAD

Certificate of Accreditation to ISO/IEC 17025:2005

NVLAFP LAB CODE: 100276-0

D.L.S. Electronic Systems, Inc.
Wheeling, IL

is accredited by the National Veluntary Laboratery Accreditation Program for specific sendces,
listed on the Scope of Accreditation, for:

Electromagnetic Compatibility & Telecommunications

This laboratory is accredited in accordance with the recognized Infermational Standard ISOAEC 170252005
This accreditation demonsirates technical competence for a defined scope and the operalion of a laboratory quality
management system (refer to joint |30-ILAC-IAF Communique dated January 2008)
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1.0

2.0

3.0

INTRODUCTION:

On March 7, 8, 11, 12 & 13, 2019, a series of susceptibility tests were made to demonstrate that
the EMPStorm, Serial No. N/A, manufactured by Disasterpreparer LLC was tested to the
requirements of , using the following test procedure(s): CS115, CS116 & CS117.

TEST FACILITY:

D.L.S. Electronic Systems, Inc. is a full-service EMC Testing Laboratory accredited to ISO
Guide 17025. NVLAP Certificate and Scope can  be viewed at
http://www.dlsemc.com/certificate. Our facilities are registered with the FCC, Industry Canada,
and VCCI. All tests were performed by personnel of D.L.S. Electronic Systems, Inc. at the
following location:

Main Test Facility:
D.L.S. Electronic Systems, Inc.
1250 Peterson Drive
Wheeling, Illinois 60090

A list of the test equipment used, along with identification and calibration data, is included in the
Table of each Appendix of this report. All primary equipment was calibrated against known
reference standards with a verified traceable path to NIST.

SUSCEPTIBILITY TEST SET-UP:

All susceptibility tests were performed at D.L.S. Electronic Systems, Inc. For table top
equipment the EUT was placed on a non-conductive table. The following describes the lab that
was used for testing:

LAB J: 21"long x 10" wide x 10" high screen shielded enclosure.

All lines leaving the room were filtered.

The tests were run in the following lab:

LAB J: CS115, Bulk Cable Injection, Impulse Excitation
LAB J: CS116, Sinusoidal Transients, 10 kHz to 100 MHz
LAB J: CS117, Lightning Induced Transients, Cable & Power Leads
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4.0

5.0

6.0

7.0

OPERATING CONDITIONS OF TEST SAMPLE:

All test measurements were made at a laboratory temperature of 73°F at 40% humidity with the
following mode of operation:

The device should be hooked to split-phase 120/240VAC 60 Hz power. While not required, a
sample load can also be attached to simulate a home or business load. Each phase can be tested
separately or together.

PERFORMANCE MONITORED:

The EMPStorm performance was monitored as follows:

There are five green LEDs. If after any of the tests, the lights turn off and red lights turn on, the
product would be out of spec.

No change in LED status.

DESCRIPTION OF TEST SAMPLE:
6.1 DESCRIPTION:

Type 2 surge protection device that limits surges that go into a home or business. It
attaches to the breaker panel.

6.2 PHYSICAL DIMENSIONS OF EQUIPMENT UNDER TEST:

Length: 10 in x Width: 6 in x Height: 4 in

ADDITIONAL DESCRIPTION OF EQUIPMENT UNDER TEST:

There were no changes made during testing.
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8.0 PHOTO INFORMATION AND TEST SETUP:
The test setup can be seen in the accompanying photograph.
Item 0 EUT

Item 1 Unshielded Power
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9.0 PHOTO ID TAKEN DURING TESTING:
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10.0

11.0

REFERENCES:
MIL-STD-461G Requirements for the Control of Electromagnetic Interference
Emission and Susceptibility Characteristics of Subsystems and

Equipment (11 December 2015)

DoDI6055.11 - Protection of DoD Personnel from Exposure to Radio Frequency
Radiation and Military Exempt Lasers

SD-2 - Buying Commercial and Non-developmental Items

CONCLUSION OF SUSCEPTIBILITY TESTS:

The EMPStorm meets CS115, CS116 & CS117 Test Procedure(s) of MIL-STD-461G,
Requirements for the Control of FElectromagnetic Interference Emission and
Susceptibility Characteristics of Subsystems and Equipment. See the Appendix(es) A-C
for a detailed explanation of the test results.
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APPENDIX A

TEST METHOD

CS115 CONDUCTED SUSCEPTIBILITY
BULK CABLE INJECTION

IMPULSE EXCITATION
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1.0

2.0

3.0

4.0

Test: CS115 Bulk Cable Injection

PURPOSE:
The purpose of this test is to ensure that the EMPStorm does not exhibit any degradation of
performance, malfunction, or undesirable effects when subjected to a pre-calibrated signal

having rise and fall times, pulse width, and amplitude as specified in Figure CS115-1 at a 30 Hz
rate for one minute.

DESCRIPTION OF TEST APPARATUS:

A tabulation of all equipment used for this test is described in Table 1 shown at the end of this

Appendix.

TEST PROCEDURE:

The test setup complies with the general testing requirements of Test Method CS115, MIL-STD-

461G, paragraph 5.13.3.3. The test signal was applied to the injection probe while monitoring the

induced current. The pulse signal was applied at the pulse repetition rate having the required rise

and fall times, pulse width, and amplitude for the required duration.

LEVELS SPECIFIED FOR TEST:

The conducted immunity of the EMPStorm should not be lower than the following requirements:
MIL-STD-461G, CS115

Pre-calibrated test signal with a minimum 30 ns pulse width at a 30 Hz rate for one
minute at 5A peak amplitude.
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5.0 TEST SUMMARY:

The EMPStorm meets the following conditions:

Lab used: J

Pulse width, rise time and pulse repetition used for this test:

Pulse width: 30 ns
Rise and fall times: <2 ns
Repetition Rate: 30 Hz
Pulse Duration: 1 minute

Levels used during testing:
MIL-STD-461G; CS115
Pre-calibrated test signal with a minimum 30 ns pulse width at a 30 Hz rate for one
minute at 5A peak amplitude.

Summary:

No events were observed.

Page 13 of 234



Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix A

Test: CS115 Bulk Cable Injection

1250 Peterson Dr., Wheeling, IL 60090

6.0 PHOTOS TAKEN DURING TESTING:

RV AT o w- -
TR i

MIL-STD-461G

CS115
Calibration

Disasterpreparer L

3/7/2019 DLS Elect
MK.

CS115 Calibration
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6.0

Test: CS115 Bulk Cable Injection

PHOTOS TAKEN DURING TESTING:

MIL-STD-461G
CS115
Test
Disasterpreparer L1.C
EMPStorm

CS115 Test Power Bundle
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TEST INSTRUMENTATION
TABLE 1
. . Model Serial Cal Due
Description Manufacturer Number Number Range Cal On Dates
Attenuator, S0FHEV- DC-
RF, 39 dB, JFW Industries 039-5N 01 1/2/2019 1/2/2020
O 100 MHz
precision M/B F
Generator, Solar 9355-1 941050 | 500 MHz | 03/08/2019 |  N/A
Pulse Electronics
LISN, Solar 8028-50-BP- 10 kHz-
24 Amp Electronics 24-BNC 098874 100 MHz 9/13/2018 | 9/13/2019
LISN, Solar 8028-50-BP- 10 kHz-
24 Amp Electronics 24-BNC 098872 100 MHz 11/30/2018 | 11/30/2019
LISN, Solar 8028-50-BP- 10 kHz-
24 Amp Electronics 24-BNC 098875 100 MHz 1242019 | 1/24/2020
LISN, Solar 8028-50-BP- 10 kHz-
24 Amp Electronics 24-BNC 1010156 100 MHz 91712018 97772019
. . DC-
Oscilloscope, Agilent 54845A | US40110198 | 1.5 GHz, | 1/11/2019 | 1/11/2020
Digital Technologies
8MS/s
Probe, Fischer Custom 10 kHz-
Current, RF | Communications F-52 %6 500 MHz >/14/2018 | 5/14/2019

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.
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TEST EQUIPMENT
TABLE 2
Description Manufacturer | Model Number | Serial Number Range
Fixture, Calibration Solar Electronics 9125-1 N/A 2 MHz-450 MHz
Load, Resistive, RF, 100W | Bird Electronic 100-ST-MN 1412376 DC-18 GHz
Probe, Current Injection | Solar Electronics 9142-1N 030129 2 MHz-450 MHz

The above test equipment is verified upon use.
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CS115 BULK CABLE INJECTION —

CALIBRATION DATA

Page 18 of 234



Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix A

1250 Peterson Dr., Wheeling, IL 60090 Test: CS115 Bulk Cable Injection

ILitilities Help 1:38 AbkA _

File  Contraol Setup kMeasure Anahsze

@ t2Combined) ) 2

Acquizition Sampling mode real time Configuration 8G5Sarss
Memary depth manual Memory depth B5536pt=
Sampling rate automatic Sampling rate 8.00 G5a/ls
Awveraging off
9-hit B Filter on Interpolation aoff

Channel 1 Scale 1.00 A/div Offzet 2.500 A Coupling DC Impedance 50 Ohms
Attenuation 1.740 @ 1 Atten units ratio Skew 0.0 =
E«t adapter Hone E«t coupler Hane
E«t gain 1.00E+00 E=t offzet O.0E+00

Time baze Scale 5.00 nz/div Poszition 14.175 ns Reference center
Trigger Mode edge Sweep triggered

Hysztereziz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level 830 md Slope rizing

M arker " Y
A—I11 = 902.0 p= 4.50 A
B---111 = 323.7200 ns 5.00 A
A o= 32.8180 ns 500 mA
1788 = 30.47108 HMHz
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File  Caontral Setup Measure Anahsze ILitilities Help 'I:SEAM_

fore - T
[-I l:lf 2] "] = cales -
Clear . s EDE _Ir-1lfl
Al SR R
. 4.00 A
Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aovyeraging off
9-bit B Filter on Interpolation off
Channel 1 Scale 1.00 A/div Offzet 2.500 A Coupling DC Impedance 50 Ohms
Attenuation 1.740 : 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
E«t gain 1.00E+00 Ext offzet O.OE+00
Time basze Scale 5.00 nz/div Poszition 14.175 nsz Reference center
Trigger Mode edge Sweep triggered
Hy=zteresiz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level 330 ma Slope rizing
Marker H b
A—I1] = -239.0 p= 500 mA
B---111 = 932.0 p= 4.50 A
A = 1.2710 n= 4.00 A

174 = 786.78 MHz
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File  Caontral Setup Measure Analysze ILitilities Help 1:42 AbkA _

Acqu

ition iz ztopped.

Scales

Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aovyeraging off

9-bit B Filter on Interpolation off

Channel 1 Scale 1.00 A/div Offzet 280 maA Coupling DC Impedance 50 Ohms
Attenuation 1.740 : 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
Ext gain 1.00E+00 Ex=t offzet 0.0E+00
Time basze Scale 5.00 nz/div Position 22.175 nz Reference center
Trigger Mode edge Sweep triggered
Hy=zteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level 330 ma Slope rizing
Marker "
A—I1] = 323.7200 ns
B---111 = 35,1750 ns=
& = 14550 n=
1788 = 687,29 MHz
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File

Control Setup Measure
FIEqIJi:E:l‘tj_ljr'| iz :t|:||:||:ll'-_l|:|.

Analyze Litilities Help 1:50 Abkd _

-4.004 A
1.141 A
5.145 A

Acquisition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 1.00 MSa/ls
Aovyeraging off
9-bit B Filter on Interpolation off

Channel 1 Scale 200 masdiv Offzet 224 .0 ma Coupling DC Impedance 50 Ohms
Attenuation 1.740 : 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
Ext gain 1.00E+00 Ex=t offzet 0.0E+00

Time basze Scale 5.00 msz/div Poszition 16. 750000 mz Reference center

Trigger Mode edge Sweep triggered
Hy=zteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level 1.076 & Slope rizsing

M arker " Y
A—I1] -68.232 us -4.004 A
B---111 = 321.20449% ms 1.141 A
& 31.272728 mz 5.145 A
1785 31.976744 Hz
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Saved: 07 MAR 2013 15:17:33

File  Contral Setup Measure Analyze Lltilities Help 3:1?F"h.-1_

Acquizition iz stopped.

@1 & 2Combined) ) 2

W
=5.00 A
-4.50 A
SO0 mA

Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E5536pts
Sampling rate automatic Sampling rate 8.00 GSals
Aoyeraging off
9-bit B Filter on Interpolation off

Channel 1 Scale 1.00 A/div Offzet -2. 366 A Coupling DC Impedance 50 Ohms
Attenuation 1.740 @ 1 Atten units ratio Skew 0.0 =
E«t adapter Hone Ext coupler Haone
Ext gain 1.00E+00 Ex=t offzet 0.0E+00

Time baze Scale 500 nz/div Poszition 13.900 ns Reference center
Trigger Mode edge Sweep auto

Hyzteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level -476 mé& Slope falling

M arker " Y
A—I1] = 991.0 p= -5.00 A
B---111 = 323.9910 ns -4.50 A
& = 33.0000 ns 500 mA
1788 = 20.30302 MHz
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File

Control Setup Measure
FIquIJ ition iz :t|:||:||:ll'-_l|:|.
a.00 i

Analyze Litilities Help 1:54 AbkA _

@0t 2Combined) @) &

-4.50 A
-500 mA
4.00 A

Acquisition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aovyeraging off
9-bit B Filter on Interpolation off

Channel 1 Scale 1.00 A/div Offzet -2. 366 A Coupling DC Impedance 50 Ohms
Attenuation 1.740 : 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
Ext gain 1.00E+00 Ex=t offzet 0.0E+00

Time basze Scale 5.00 nz/div Position 12.900 ns Reference center
Trigger Mode edge Sweep auto

Hy=zteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level -476 mé& Slope falling

M arker " Y
A—I1] = -282.0 p= -4.50 A
B---111 = 1.0820 ns -500 mA
A = 1.3640 n= 4.00 A
1788 = 733.14 MHz
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix A

1250 Peterson Dr., Wheeling, IL 60090 Test: CS115 Bulk Cable Injection

Saved: 07 MAR 2013 15:20:38

File  Contral Setup Measure Analyze Lltilities Help 3:2EIF"h.-1_

Acquizition iz stopped.

ﬂ 9 (1 & 2 Combined] ﬁ I':ﬂ"

ems Inc.

0 mA
i

Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E5536pts
Sampling rate automatic Sampling rate 8.00 GSals
Aoyeraging off
9-bit B Filter on Interpolation off

Channel 1 Scale 1.00 A/div OFffzet 1.544 A Coupling DC Impedance 50 Ohms
Attenuation 1.740 @ 1 Atten units ratio Skew 0.0 =
E«t adapter Hone Ext coupler Haone
Ext gain 1.00E+00 Ex=t offzet 0.0E+00

Time baze Scale 5.00 nz/div Poszition 25.500 ns Reference center
Trigger Mode edge Sweep auto

Hyzteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level -476 mé& Slope falling

M arker " Y
A—I1] = 323.8640 ns -910 mA
B---111 = 35.3180 ns= 2.71 R
& = 1.4540 n= .63 A
1788 = 687.76 MHz
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Test: CS115 Bulk Cable Injection

1250 Peterson Dr., Wheeling, IL 60090

Saved: 07 MAR 2013 15:25:31

File kMeasure Lltilities

appe d.

Control Setup
Acquizition iz =

Analyze Help

On
i

Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E5536pts
Sampling rate automatic Sampling rate 1.00 MSa/ss
Aoyeraging off

9-bit B Filter on Interpolation off

Acquizition

Channel 1 Scale 200 masdiv Offzet -330.0 md Coupling DC Impedance 50 Ohms
Attenuation 1.740 @ 1 Atten units ratio Skew 0.0 =

E«t adapter Hone Ext coupler Haone

Ext gain 1.00E+00 Ex=t offzet 0.0E+00

Time baze Scale 500 mz/div Pozition 17. 100026 msz Reference center

Trigger Mode edge Sweep triggered
Hyzteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level -356 mé& Slope falling
M arker " Y
A—I1] = -172.752 s -4.690 A
B---111 = 31.190885% mz 3.324 A
A o= 31363637 m= a.014 A
1788 = 231.884057 Hz
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CS115 BULK CABLE INJECTION —

DATA
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1250 Peterson Dr., Wheeling, IL 60090 Test:

CS115 Bulk Cable Injection

File  Caontral Setup Measure Anahsze IItilities Help
Acqu

kare
[1af 2]

Clear
Al

Acquizition

Channel 1

Time baze

Trigger

Marker

iti :topped.

Sampling mode real time Configuration BG5ars
tMemary depth manual Memory depth E5536pt=
Sampling rate automatic Sampling rate 8.00 G5a/ls
Awveraging off

9-hit B Filter on Interpolation aoff

Scale 2.00 A/div Offzet 1.180 A Coupling DC Impedance 50 Ohms
Attenuation 33,15 dB Atten unitz decibel Skew 0.0 =

E«t adapter Hone Ext coupler Mane

E«t gain 1.00E+00 E=t offzet O.0E+00

Scale 5.00 nz/div Poszition 12.900 ns Reference center
tMode edge Sweep triggered

Hysteresiz normal Holdoff time 60 ns Coupling DC
Source channel T Trngger level 5280 ma& Slope rizing

" Y

A—111 = -873.0 ps 0
B---111 = 2.6910 ns fi
& = 95690 nz f

1/4m = 104.509 MHz
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix A

1250 Peterson Dr., Wheeling, IL 60090 Test: CS115 Bulk Cable Injection

File  Caontral Setup Measure Anahsze ILitilities Help 12:4?AM_

i

EEE

fore
[1of 2]
Clear
Al
Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aovyeraging off
9-bit B Filter on Interpolation off
Channel 1 Scale 2.00 A/div Offzet BED mA Coupling DC Impedance 50 Ohms
Attenuation 33.15 dB Atten unitz decibel Skew 0.0 2
E«t adapter Hone Ext coupler Hone
E«t gain 1.00E+00 Ext offzet O.OE+00
Time basze Scale 5.00 nz/div Poszition 12.900 ns Reference center
Trigger Mode edge Sweep triggered
Hy=zteresiz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level -1.76 & Slope falling
Marker H b
A—I1] = -272.0 p= 0.0 A
B---111 = 8.2640 nsz -6.54 A
A = 91420 n= -6.5%4 A

1746 = 109,385 MH=
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CS115 BULK CABLE INJECTION —

EXCEL DATA
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1250 Peterson Dr., Wheeling, IL 60090

Company: Disasterpreparer LLC

Model Tested: N/A

Report Number: 24377

Standard: MIL STD 461 Appendix A
Test: CS115 Bulk Cable Injection

MIL-STD-461G CS115 Calibration, Verification & Test Form

Company:

Disasterpreparer

Date(s)/Engineer(s):
3/8/19/Maciej K.

EUT: ._
EMPStorm Cable/Test Point: See Below
Mode: Powered _
ON Result: Pass

50-Ohm Calibration

. Current( . Generator Scope
Pulse Polarity A) Pulse Width(ns) Rep Rate(Hz) V) Ratio
Positive 5 32.81ns 31.97 944 1.74
Negative 5 33ns 31.36 944
Test
Apply cal gen setting, record Current applied (using Factor found in ver) & threshold if
applicable.
Cable/Test , Susceptibility Threshold
Point Polarity Current(A) Response (A) Scope dB
Power Bundle Pos 6.59A None 33.15
Neg 6.54A None
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5 Company: Disasterpreparer LLC
Model Tested: N/A

Report Number: 24377

1250 Peterson Dr., Wheeling, IL 60090

APPENDIX B

TEST METHOD

CS116 CONDUCTED SUSCEPTIBILITY

DAMPED SINUSOIDAL TRANSIENTS

ACTUAL FREQUENCY RANGE TESTED: 10 kHz — 100 MHz
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Company: Disasterpreparer LLC

; Model Tested:  N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

1250 Peterson Dr., Wheeling, IL 60090

1.0

2.0

3.0

PURPOSE:

The purpose of this test is to ensure that the EMPStorm does not exhibit any degradation of
performance, malfunction, or undesirable effects when subjected to a signal having the
waveform shown in Figure CS116-1 and having a maximum current as specified in Figure CS-
116-2.

DESCRIPTION OF TEST APPARATUS:

A tabulation of all equipment used for this test is described in Table 1 shown at the end of this
Appendix.

TEST PROCEDURE:

The test setup complies with the general testing requirements of Method CS116, MIL-STD-
461G, paragraph 5.14.3.3 with the monitor probe being set 5 cm from the EUT and the injection
probe placed 5 cm from the monitor probe. The test signal was applied to the injection probe
while monitoring the induced current. As stated in paragraph 5.14.3.4 of MIL-STD-461G the test
signal was applied to each cable or power lead of the EUT sequentially. The Damped Sinusoid
Transient Generator output level was slowly increased to provide the specified current without
exceeding the pre-calibrated output level.
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Company: Disasterpreparer LLC

5 Model Tested:  N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

4.0 LEVELS SPECIFIED FOR TEST:

The threshold conducted susceptibility of the EMPStorm should not be lower than the
requirements of the following table:

MIL-STD-461G

Frequency In MHz M‘“‘m“‘(‘gll;;;:)c“m“t CS116
0l tol .11t0 10 All Applications
1 to 30 10 All Applications
30 to 100 10to 3 All Applications

As a minimum, compliance was demonstrated at the following test frequencies: .01, .1, 1, 10, 30
and 100 MHz. If there are other frequencies critical to equipment installation, compliance was
also demonstrated at those frequencies. The test signal repetition rate shall be no greater than one
pulse per second and no less than one pulse every two seconds. The pulses shall be applied for a
period of five minutes.

5.0 TEST SUMMARY:

The EMPStorm meets the following conditions:

Labused: J
Frequency Range: 10 kHz - 100 MHz
Test Frequencies: .01,.1, 1,10, 30 and 100 MHz

Levels used during testing:

MIL-STD-461G; CS116

10 kHz to 1 MHz; 1 Amp to 10 Amps (All Applications)

1 MHz to 30 MHz; 10 Amps (All Applications)

30 MHz to 100 MHz; 10 Amps to 3 Amps (All Applications)
Summary:

No events were observed.
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

6.0 PHOTOS TAKEN DURING TESTING:

MIL-STD-461G

CSl116
Calibration
10kHz-10MHz

Disasterpreparer LLC
EMPStorm

1/8/2019 DLS Electronic Systems, Inc. LabJ

MK.. EMC Engineer

s

'\-

CS116 10 kHz-10 MHz Calibration
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5‘ Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

1250 Peterson Dr., Wheeling, IL 60090

6.0 PHOTOS TAKEN DURING TESTING:

MIL-STD-461G
CS116
Calibration
30 and 100MHz
Disasterpreparer LLC
EMPStorm |

LabJ

1/8/2019 DLSE lectronic Systems, Inc.
; MK.. EMC Engineer

CS116 30 and 100 MHz Calibration
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

6.0 PHOTOS TAKEN DURING TESTING:

\\\\,-S'\"\)—-th\(,
CS116

T est

12- m\\ll/

10kl

yise ysterpr epar er
E \”)\\nl m

CS116 10 kHz-10 MHz Test Power Bundle
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

6.0 PHOTOS TAKEN DURING TESTING:

MIL-STD-461G
CS116
Test

30 and 100MHz

Disasterpreparer LLC
EMPStorm

CS116 30 and 100 MHz Test Power Bundle
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Company: Disasterpreparer LLC
5 Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B
1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients
TEST INSTRUMENTATION
TABLE 1
. . Model Serial Cal Due
Description | Manufacturer Number Number Range Cal On Dates
Attenuator, RF, S50FHEV- DC-
39 dB, JFW Industries 039-5N 01 1/2/2019 1/2/2020
.. 100 MHz
precision M/B F
Generator, Solar 10 kHz-
Pulse Electronics 9354-2 049836 100 MLz 03/08/2019 | 03/08/2020
8028-50-
LISN, Solar 10 kHz-
24 Amp Electronics BP-24- 1010156 100 MHz 9/7/2018 9/7/2019
BNC
8028-50-
LISN, Solar 10 kHz-
24 Amp Electronics BP-24- 098872 100 MLz 11/30/2018 | 11/30/2019
BNC
8028-50-
LISN, Solar 10 kHz-
24 Amp Electronics BP-24- 098874 100 MHz 9/13/2018 | 9/13/2019
BNC
8028-50-
LISN, Solar 10 kHz-
24 Amp Electronics BP-24- 098875 100 MLz 1/24/2019 | 1/24/2020
BNC
Oscill Agilent DC-
SCLI0SCOpE, srient 54845A | US40110198 | 1.5GHz, | 1/11/2019 | 1/11/2020
Digital Technologies
8MS/s
Probe, Current, Solar 10 kHz-
RE Electronics 6741-1 867618 100 MLz 5/24/2018 | 5/24/2019

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.
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Company: Disasterpreparer LLC
; Model Tested:  N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B
1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients
TEST EQUIPMENT
TABLE 2
Description Manufacturer | Model Number | Serial Number Range
Fixture, Calibration Solar Electronics 9125-1 N/A 2 MHz-450 MHz
Fixture, Calibration Solar Electronics 9357-1 N/A 10 kHz-100 MHz
Load, Resistive, RF, 100W | Bird Electronic 100-ST-MN 1412376 DC-18 GHz
Probe, Current Injection | Solar Electronics 9142-1N 030129 2 MHz-450 MHz
Probe, Current Injection | Solar Electronics 9335-2 0410518 10 kHz-500 MHz

The above test equipment is verified upon use.
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; Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

1250 Peterson Dr., Wheeling, IL 60090

CS116 DAMPED SINUSOIDAL TRANSIENTS SUSCEPTIBILITY —

EXCEL DATA
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Company: Disasterpreparer LLC

5‘ Model Tested: N/A
Report Number: 24377
Standard: MIL STD 461 Appendix B

1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients
MIL-STD-461G CS116 Calibration, Verification & Test Form- Army & Navy Limit
Company: Date(s)/Engineer(s): Maciej
Disasterpreparer K./3-8-2019
EUT: EMPStorm Cable/Test Point: See
Below
Mode: Powered Result
ON : Pass
50-Ohm
Calibration
(Fl\r/lel—?z Limit: Ip Cable | Atten | Trans Trans Factor Ip:za I (A) N Q ?\?r;
) (A) (dB) (dB) (dB) (Ratio) | (Ratio) (A) %)
0.22999 | 38.57 | 38.805 0.10 36V/1
0.01 0.1 573 5096 99 87.156 1.743 0 0.05 4 13.60 00%
0.03700 | 38.69 | 38.732 1.00 230V/
0.1 1 256 5004 01 86.417 1.728 0 0.5 4 13.60 75%
0.05500 | 38.73 10.0 2566
1 10 031 5001 38.79 | 86.996 1.740 00 4.73 4 12.59 V‘/)/?Z
0.02699 | 38.79 | 38.819 10.0 1862
10 10 8 2099 99 87.297 1.746 00 4.43 4 11.58 V‘/)/?O
1307
0.17099 | 38.81 10.0
30 10 762 7001 38.988 | 89.002 1.780 00 5.39 4 15.25 V(/;B2
0
0.33399 | 38.73 3.00 401Vv/
100 3 963 5096 38.826 | 87.357 1.747 0 1.48 4 13.34 68%
Power Bundle
Freq. | Probe/Att/ M- M- M- Trans EUT
Ip/Vg | Ip Or .
(MHz Chle Probe | Atten | Cable (dB- en Gen Suscepti
) Used (-dBQ) (dB) (dB) Ohms) bility
6741/none 0.2299 0A/36
0.01 /CS-M2 3.6000 0 9% 3.8300 N Gen None
6741/719/ 0.0370 0A/23
0.1 CS-M2 2.7900 0 03 2.8270 Y Gen None
0.07A
6741/719/ 38.73
1 CS-M2 2.2000 5001 0.055 | 40.9900 /2?/66 Gen None
1.562A
6741/719/ 38.79 | 0.0269
10 CS-M2 1.9400 2999 93 40.7600 /18\3/62 Gen None
5.48A
6741/719/ 38.81 | 0.1709
30 CS-M2 2.7900 2001 98 41.7780 /1:\%/07 Gen None
6741/719/ 38.73 1.48A
100 CS-M2 4.3200 5096 0.334 | 43.3900 1401V Gen None
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CS116 DAMPED SINUSOIDAL TRANSIENTS SUSCEPTIBILITY —

CALIBRATION DATA
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Standard: MIL STD 461 Appendix B

1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

File  Contral Setup kMeasure Analyze Litilities Help E:EIEIAM_

tare
[1af 2] ¥
50.0 mA
Effr b 100 .0 mA
! 50.0 mA
Acquizition Sampling mode real time Configuration 8G5ars
Memary depth manual Memory depth B5536pt=
Sampling rate automatic Sampling rate 100 MSarls
Awveraging off
9-hit B Filter on Interpolation aoff
Channel 1 Scale 50 maddiv Offzet -10.0 md Coupling DC Impedance 50 Ohms
Attenuation 1.740 @ 1 Atten units ratio Skew 0.0 =
E«t adapter Hone E«t coupler Hane
E«t gain 1.00E+00 E=t offzet O.0E+00
Time baze Scale 50.0 pz/div Poszition 206.01290 ys Reference center
Trigger tMode edge Sweep triggered
Hysztereziz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level -22.8 mA Slope falling
Marker H Y
H—I11 = -880 p= E0.0 mA
B---111 = 8.26 n= 100.0 mA
4 = 9.14 ns 50.0 mA

1446 = 109.4 MH=
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Report Number: 24377
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1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

File  Caontral Setup Measure Anahsze ILitilities Help 2:14AM_

——— -
8 (1 & 2 Combined)

fore - T
[-I l:lf 2] "] = cales -
! 500 mA
E,.!.ﬁiar 15 1.000 H
10.000000 500 mA
100.00000
Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 1.00 G5a/ls
Aovyeraging off
9-bit B Filter on Interpolation off
Channel 1 Scale 500 masdiv Offzet -10 ma Coupling DC Impedance 50 Ohms
Attenuation 1.740 : 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
E«t gain 1.00E+00 Ext offzet O.OE+00
Time baze Scale 5.00 ps/div Poszition 20.912300 pysz Reference center
Trigger Mode edge Sweep triggered
Hy=zteresiz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level -159 mé& Slope falling
Marker H b
A—I11 = 5.094608 us 500 mA
B---111 = 15.094668 us 1.000 A
& = 10.000000 p= SO0 mA
1788 = 100.00000 kHz
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Report Number: 24377
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1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

File

Setup Analyze Lltilities Help 2:30 AbkA _

Control

kMeasure

41.72 A
i0.00 H
C

5.27 A

Acquizition Sampling mode real time Configuration 8G5ards
tMemory depth manual Memory depth EB53Epts
Sampling rate automatic Sampling rate 4.00 G5a/ls
Aovyeraging off
9-bit B Filter on Interpolation off

Channel 1 Scale 1.74 A/div Offzet 65470 A Coupling DC Impedance 50 Ohms
Attenuation 1.740 1 Atten units ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
E«t gain 1.00E+00 Ext offzet O.OE+00

Time baze Scale 1.00 pssdiv Position 1.830000 pz Reference center
Trigger tMode edge Sweep triggered

Hyzteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level 360 ma& Slope falling

Marker " b
A—I1) = 5.094668 uz 4.73 A
B---111 = 15.367395 u= i0.00 A

& = 10272727 s .27 A
1748 97.345135 kHz
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1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

File

Control Setup Measure
FIquIJ ition iz :t|:||:||:ll'-_l|:|.

Analyze Litilities Help

2146 Akd

T
@0t 2Combined) @) &

L2100
A0 .0800
100.0000 n
10.00000 MHz

Acquisition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aovyeraging off
9-bit B Filter on Interpolation off

Channel 1 Scale 1.74 A/div Offzet 65470 A Coupling DC Impedance 50 Ohms
Attenuation 1.746 : 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
Ext gain 1.00E+00 Ex=t offzet 0.0E+00

Time basze Scale 100 nz/div Poszition 241.000 ns Reference center
Trigger Mode edge Sweep triggered

Hy=zteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level 360 ma Slope falling

M arker " Y
A—I1]1 = -29.9100 ns 4.43 A
B---111 = 70.0900 ns 10.00 A
A = 100.0000 n= 5.57 R
1788 = 10.00000 MHz
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1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

File

Control Setup Measure
FIquIJ ition iz :t|:||:||:ll'-_l|:|.
a.00

Analyze Litilities Help

3:05 Ak

1]
(61 MHz

Acquisition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aovyeraging off
9-bit B Filter on Interpolation off

Channel 1 Scale 1.74 A/div Offzet 51390 A Coupling DC Impedance 50 Ohms
Attenuation 1.780 : 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
Ext gain 1.00E+00 Ex=t offzet 0.0E+00

Time basze Scale 2000 nz/div Position 53,800 n= Reference center
Trigger Mode edge Sweep triggered

Hy=zteresiz normal Holdoff time 60 ns Coupling DC
Source channel 1 Trigger level -580 ma& Slope falling

M arker " Y
A—I11 = 15.0730 ns 5.39 A
B---111 = 48.1630 ns 10.00 A
A o= 33.0900 ns 4.61 A
1788 = 30.22061 MHz
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File  Caontral Setup Measure Anahsze ILitilities Help 3:1DAM_

i

EEE

fore
[1of 2]
Clear
Al
Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aovyeraging off
9-bit B Filter off Interpolation off
Channel 1 Scale 1.00 A/div Offzet 770 maA Coupling DC Impedance 50 Ohms
Attenuation 1.747 1 Atten unitz ratio Skew 0.0 =
E«t adapter Hone Ext coupler Hone
E«t gain 1.00E+00 Ext offzet O.OE+00
Time basze Scale 5.00 nz/div Poszition 16.550 ns Reference center
Trigger Mode edge Sweep triggered
Hy=zteresiz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level -580 ma& Slope falling
Marker H b
A—I1] = 5,550 n= 1.4% A
B---111 = 15.550 ns 2.00 A
& = 10.000 n= L2 R
1788 = 100.00 MHz
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1250 Peterson Dr., Wheeling, IL 60090

CS116 DAMPED SINUSOIDAL TRANSIENTS SUSCEPTIBILITY —

DATA
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1250 Peterson Dr., Wheeling, IL 60090 Test: CS116 Conducted Susceptibility Damped Sinusoidal Transients

Eil=

Control kMeasure Analyze Lltilities Help 546 AbkA

Setup

M ore
[1af 2]
e ) : 0.0 A
C,',_ﬁfr . 100 A
] 100 mA
Acquisition Sampling mode real time Configuration BG5S arls
Memory depth manual Memory depth EBS536pts
Sampling rate automatic Sampling rate 50.0 MSarss
Aweraging off
S-bit B Filter on Interpolation on
Channel 1 Scale 100 masdiv Offzet -73.0 mas Coupling DC Impedance 50 Ohmsz
attenuation 2.830 dB Atten units decibel Skew 0.0 =
Ext adapter Hone Ext coupler Mone
Ext gain 1.00E+00 Ext offget O.OE+00
Channel 3 Scale 20.0 %/div QOffzet 29.68 % Coupling DC Impedance 1M Ohm
attenuation 100.0 : 1 Atten units ratio Skew 0.0 =
Ext adapter Hone Ext coupler Mone
E =t gain 1.00E+00 E=t offzet 0.0E +00
Time baze Scale 100 ps/div Poszition 221.00000 puy= Reference center
Trigger Mode edge Sweep triggered
Hyszsteresiz normal Holdoff time B0 ne Coupling DC
Source channel 3 Trigger level -400 m" Slope rizing
kM arker H W
A—1I11 = 1.2862 p= o.0 A
B---111 = 100.8057 ps 100 mA
A = 99 5195 us 100 mA
17486 =  10.049828 kH=z
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Fil=

Contral Setup Measure Analyze Llitilities Help 535 AbkdA

Aoguizition Sampling mode real time Configuration 8G5ads
Memory depth manual Memory depth EB53Epts
Sampling rate automatic Sampling rate 500 MSards
Avaraging off
S-bit B Filter on Interpalation an

Channel 1 Scale 1.00 Aldiv Offzet -342 mA Coupling DC Impedance 50 Ohms
Attenuation 2.820 dB Atten units decibel Skew 0.0 =
E«t adapter Mone Ext coupler Maone
Ext gain 1.00E+00 Ext offget O.OE+00

Channel 3 Scale 100 W/ /div Offzet 167.2 % Coupling DC Impedance 1k Ohm
Attenuation 100.0 1 Atten units ratio Skew 0.0 =
Ext adapter Hone Ext coupler Mone
Ext gain 1.00E+00 Ext offget O.OE+00

Time baze Scale 10.0 pz/div Fosition 20.806200 ps Reference center
Trigger Mode edge Sweep triggered

Hyszteresiz normal Haoldoff time B0 ns Coupling DC
Source channel 3 Trigger level -200 m" Slope rizing

Marker " b
A—I11 = 1.28619 ps o.0 A
B---111 = 11.23345% p= 1.00 A
& = 0949726 u= 1.00 A

1745 = 100.5302 kH=z
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File  Caontral Setup Measure Anahsze ILitilities Help 5:04 AkA
Acquiziti :topped . |

r Bundle
tare
[1of 2]
Clear
Al
Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 4.00 G5a/ls
Aoyeraaging off
S-bit Bw Filter on Interpolation an
Channel 1 Scale 200 masdiv Offzet 114 maA Coupling DC Impedance 50 Ohms
Attenuation 40.99 dB Atten unitz decibel Skew 0.0 &
E«t adapter Mone Ext coupler Mane
E«t gain 1.00E+00 E=t offzet O.OE+00
Time baze Scale 1.00 pz/div Position 4. 286200 uz Reference center
Trigger tMode edge Sweep triggered
Hystereziz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level -126 mé& Slope falling
Marker H Y
A—I11 = 1.213463 ps 0.0 A
B---111 = 2.213463 ps 70 mA
A = 1.000000 p= 70 mA

1446 = 1.000000 MH=
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Eile  Control Setup keasure Analyze Lltilities Help 4:51 Abkd
Acquiszition iz stopped. [
a.00 H

=
@1 t2Combined) ) 2

Erpreparer
Frm

g
100 .000
i0.0000 F

Acquisition Sampling mode real time Configuration 8G5ars
Memory depth manual Memary depth E553E6pts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aoveraaging off
S-bit BW Filter off Interpolation off

Channel 1 Scale 1.0 Afdiv Offzet 1.030 A Coupling DC Impedance 50 Ohms
Attenuation 40.76 dB Atten unitz decibel Skew 0.0 &
Ext adapter Mone Ext coupler Mane
E«t gain 1.00E+00 E=t offzet O.OE+00

Time baze Scale 100 nz/div Poszsition 307,000 ns Reference center
Trigger tMode edge Sweep triggered

Hyzsteresis normal Holdoff time 60 ng Coupling DC
Source channel T Trngger level =120 ma Slope falling

FMarker " Y
A—111 = 45.181 n= o.0 A
B---111 = 145.181 n= 1.52 A
A = 100.000 ns 1.52 A
1788 = 10.0000 MHz
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File  Caontral Setup Measure Anahsze ILitilities Help 4:37 AbkA
Acquiziti :topped . |

r Bundle
tare
[1of 2]
Clear
Al
Acquizition Sampling mode real time Configuration 8G5ars
tMemory depth manual Memory depth E553Epts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aoyeraaging off
S-bit B Filter off Interpolation off
Channel 1 Scale 5.0 Afdiv Offzet 770 ma Coupling DC Impedance 50 Ohms
Attenuation 41.77 dB Atten unitz decibel Skew 0.0 &
E«t adapter Mone Ext coupler Mane
E«t gain 1.00E+00 E=t offzet O.OE+00
Time baze Scale 2000 ng/div Poszition 53.000 ns Reference center
Trigger tMode edge Sweep triggered
Hystereziz normal Holdoff time B0 ns Coupling DC
Source channel 1 Trigger level 950 mad Slope falling
Marker H Y
H—I11 = 22.R36 n=z 0.0 A
B---111 = G&5L.727 ns 5.48 A
A = 33.091 ns 5.98 A

1446 = 30.2187 MHz
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Eile  Control Setup keasure Analyze Lltilities Help 3:34 Abkd
Acquiszition iz stopped. [
a.00

@1 t2Combined) ) 2

Erpreparer
Frm

Acquisition Sampling mode real time Configuration 8G5ars
Memory depth manual Memary depth E553E6pts
Sampling rate automatic Sampling rate 8.00 G5a/ls
Aoveraaging off
S-bit BW Filter off Interpolation off

Channel 1 Scale 1.0 Afdiv Offzet 770 ma Coupling DC Impedance 50 Ohms
Attenuation 43.39 dB Atten unitz decibel Skew 0.0 &
Ext adapter Mone Ext coupler Mane
E«t gain 1.00E+00 E=t offzet O.OE+00

Time baze Scale 10.0 ng/div Position 18.000 ns Reference center
Trigger tMode edge Sweep triggered

Hyzsteresis normal Holdoff time 60 ng Coupling DC
Source channel 1T Trngger level 350 mé& Slope falling

FMarker " Y
A—111 = -3.273 n= o.0 A
B---111 = 6.364 n= 1.4% A
& = 9.837 ns 1.48 A
1786 = 103.77 MHz
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APPENDIX C

MIL-STD-461G

CS117

CS117 CONDUCTED SUSCEPTIBILITY

LIGHTNING INDUCED TRANSIENTS

CABLE BUNDLE
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1.0

2.0

PURPOSE OF THE TEST:

These tests verify the capability of the equipment to withstand effects of lightning induced
electrical transients. The functional upset and damage tolerance test was performed using the
Cable Induction test method.

WAVEFORMS AND LEVELS:

External External

1,2,3,4 & 5a Levels 3 Levels

Cable Cable Cable Bundle Cable

Bundle Bundle Multiple Bundle
Multiple Multiple Burst Test Multiple

Stroke Test Stroke Test Waveform Burst Test
Waveform Level Set Level
Set

X = Test not performed

The equipment under test was tested to the levels and waveforms consistent with its expected
use and aircraft installation. The EMPStorm was subjected Level(s) The EUT was subjected
to Lightning Induced Transient using Waveforms 1,2,3,4,5a at External Levels (Voc/Isc) per
waveform set.
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3.0  TEST SETUP AND APPARATUS:

A typical test setup for the Cable Induction Test shown in Figure CS117-9 was used during
testing.

Voltage
Monitor Probe

Oscilloscope

Monitor Loop

Current Injection
.Shorted Monitor Probe Transformer
Loop
Open
Loop 1

Calibration Loop

Transient
Generator

FIGURE C8117-9. Typical test setup for calibration of lightning waveforms.
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3.0  TEST SETUP AND APPARATUS (CON’T):

The typical Cable Bundle test setup shown in Figure CS117-10 was used during testing.
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FIGURE CS8117-10. Typical setup for bulk cable injection of lightning transients on
complete interconnecting cable bundles.
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3.0  TEST SETUP AND APPARATUS (CON’T):

The typical Cable Bundle test setup shown in Figure CS117-11 was used during testing.
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FIGURE C8117-11. Typical setup for bulk cable injection of lightning transients on
complete power cables (high sides and returns).
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3.0  TEST SETUP AND APPARATUS (CON’T):

The typical Cable Bundle test setup shown in Figure CS117-12 was used during testing.

d

Return
0 pF
High

1

T High
T

28,000 yF
Minimum

LISN —|_,— Return
10 pF

DC Power Inputs
AC Power Inputs

LISN
LISN
LISN

}

|
Voltage
Monitor Probe
Monitor Loop
Injection
Transformer
T
Transient
Generator

|

5-50 cm

Current
Monitor Probe

-
5-15cm

-

Simulated
Signals

Loads and

Oscilloscope
EUT
Actual or

FIGURE CS5117-12. Typical setup for bulk cable injection of lightnhing transients on
power cables with power returns and chassis grounds excluded from the cable bundle.
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3.0

TEST SETUP AND APPARATUS (CON’T):

The transient generator used produced the Current Waveform 1 as shown in Figure CS117-1 of
the test specification. Any method of generating the spike may be used if the waveform complies
with Figure CS117-1. The generator was connected to the designated cable bundle of the device
under test.

Page 63 of 234



Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

3.0

TEST SETUP AND APPARATUS (CON’T):

The transient generator used produced the Voltage Waveform 2 as shown in Figure CS117-2 of
the test specification. Any method of generating the spike may be used if the waveform complies
with Figure CS117-2. The generator was connected to the designated cable bundle of the device
under test.
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3.0  TEST SETUP AND APPARATUS (CON’T):

The transient generator used produced the Voltage/Current Waveform 3 shown in Figure CS117-
3 of the test specification. Any method of generating the spike may be used if the waveform
complies with Figure CS117-3. The generator was connected to the designated cable bundle of
the device under test.
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3.0

TEST SETUP AND APPARATUS (CON’T):

The transient generator used produced the Voltage Waveforms 4 shown in Figure CS117-4 of the
test specification. Any method of generating the spike may be used if the waveform complies
with Figure CS117-4. The generator was connected to the designated cable bundle of the device
under test.
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3.0  TEST SETUP AND APPARATUS (CON’T):

The transient generator used produced the Current/Voltage Waveform 5 shown in Figure CS117-
5 of the test specification. Any method of generating the spike may be used if the waveform
complies with Figure CS117-5. The generator was connected to the designated cable bundle of
the device under test.

||
Peak —

T = 40 microseconds £ 20%
T, =120 microseconds + 20%

0% ——1—————

FIGURE C8117-5. Current Waveform 5A.
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4.0

TEST PROCEDURE:

General Performance:

The transient generator was connected to the primary inputs of the injection transformer (See
CS117-10, 11 & 12). For each generator, the voltage waveform with the calibration loop open
and the current waveform with the calibration loop shorted was recorded. For the Multiple
Stroke tests, the relevant waveshape parameters, applicable pulse patterns and timing identified
in CS117-7 was verified. The maximum test level of Table VII was achieved. For the Multiple
Burst tests, the relevant waveshape parameters, applicable pulse patterns and timing identified in
CS117-8 was verified. The maximum test level of Table VII was achieved.

Test Sequence:

a).

b)

The EUT, support equipment and interconnecting cable bundles were configured as shown
in Figure CS117-10 with the injection transformer around the cable bundle under test. The
current and voltage monitoring probes were connected to an oscilloscope. While the
transients were applied, the generator setting was increased until the test level (Vr or It) or
the limit (VL or IL) was reached.

For the Multiple Stroke test a minimum of ten multiple stroke applications were applied
while monitoring the EUT at the generator setting that was established in the Test
Sequence, Paragraph (a). For the Multiple Burst test a multiple burst application was
applied every three seconds (three seconds between the start of each set of three bursts)
continuously for five minutes, while monitoring the EUT at the generator setting that was
established in the Test Sequence, Paragraph (a).

The transient generator polarity was reversed repeating the generator performance
verification and Paragraphs a through b.

Paragraphs a through ¢ were repeated for each injection test point.

The generator performance verification and Paragraphs a through d were repeated for each
waveform applied.
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4.0

TEST PROCEDURE (CON’T):
The cable bundle single stroke test may be combined with the multiple stroke test. In this case
the test level of the first transient of the multiple stroke test application is replaced with the

single stroke test level provided in Table 22-3.

The following Multiple Stoke as shown in Figure CS117-7 was used during testing.

First _a First Subsequent Subsequent Subsequent Subsequent
Stroke Stroke Stroke Stroke Stroke
Stroke
Level 10ms < At <200 ms
||
Subsequent
Stroke
Level

1 2 3 \\ 13 14

- 1.5 seconds >

One first transient followed by thirteen subsequent transients distributed over a period
of up to 1.5 seconds.

FIGURE CS117-7. Multiple stroke application.
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4.0  TEST PROCEDURE (CON’T):

The following Multiple Burst as shown in Figure CS117-8 was used during testing.

50 ps < At <1000 ps
| ——>|
Test Level or 2 19 20

Limit Level

One burst is 20 transients spaced 50-1000 microseconds

30 ms < At <300 ms 20 Transients
Test Level or
Limit Level H““““ “HH
1 2 3

One burst application is 3 sets of bursts spaced 30-300 milliseconds

FIGURE CS117-8. Multiple burst application.
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4.0  TEST PROCEDURE (CON’T):

The following LISN Input Impedance Characteristic as shown below was used during testing.
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LISN Input Impedance Characteristic
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5.0

LIMITS & RESULTS:

5.1 LIMITS:

Company: Disasterpreparer LLC

Model Tested: N/A

Report Number: 24377 Appendix C
Standard:

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

The Waveform used for the Multiple Stroke test is taken from the following Table VII:

All equipment installations

Waveform 1 (WF1)

Subsequent Strokes

Multiple Stro_ﬁ
. - .. Internal External
Applicability Test Description Equipment Levels** | Equipment Levels**
First Stroke First Stroke
Vo =300V (WF2) Vi =750V (WF2)
I+ =600 A (WF1) It = 1500 A (WF1)
Waveform 2 (WF2)/ I =60 A* Ir= 150 A*

Subsequent Strokes

V. =150 V (WF2)
I = 150 A (WF1)
I, =30 A*

V. =375V (WF2)
I = 375 A (WF1)
I, =75 A*

All equipment installations

Waveform 3 (WF3) —
1 MHz and 10 MHz

First Stroke
V=600V (WF3)
I = 120 A (WF3)
I =24 A*
Subsequent Strokes

First Stroke

Vi =1300V (WF3)
I, =300 A (WF3)
I, =60 A*
Subsequent Strokes

V=300 V (WF3)

V=750 V (WF3)

Equipment installations
routed in areas with
composite skin/structure.

Waveform 4 (WF4)/
Waveform 5A (WF5A)

V1, =300V (WF4)
I+ = 1000 A (WEF3A)
I+ =300 A*
Subsequent Strokes

I =60 A (WF3) I, =150 A (WF3)
I =12 A* I, =30 A*
First Stroke First Stroke

Vi =750V (WF4)
I+ = 2000 A (WI'5A)
Ir =750 A*
Subsequent Strokes

V. =75V (WF4)
Ir = 200 A (WF5A)
I = 150 A*

V.= 187.5 V (WF4)
Iz = 400 A (WF5A)
I; = 375 A%

CS117 Test and limit levels for Multiple Stroke lightning

Page 72 of 234




Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

5.0 LIMITS & RESULTS (CON’T):
5.1 LIMITS:

The Waveform used for the Multiple Burst test is taken from the following Table VII:

Multiple Burst

- . Internal External
Applicability Test Description Equipment Levels** | Equipment Levels**
. . . Waveform 3 (WEF3) — V=360V (WF3) V=900V (WF3)
All equipment installations | 'y pr 0410 M I, = 6 A (WF3) I, = 15 A (WF3)

Equipment installations that
utilize short, low
impedance cable bundle
installations.

Notes:

*These current levels are intended for individual power leads or low count wire bundles. When multiple
leads are tested together, this current shall be increased to the full bundle level or to the number of leads
multiplied by the appropriate individual current test or limit level, whichever is less.

=t Amplitude Tolerance is +20%,-0% for all waveforms, except the tolerance is relaxed to +50%,-0% for
the Subsequent Strokes. V1 represents the test voltage level in volts and It represents the test current
level in amperes. Vy, (volts) and I, (amperes) represent limits intended to prevent over-stressing the EUT
beyond the requirements.

V=600 V (WF6) V,, = 1500 V (WF6)

Waveform 6 (WF6) I, = 30 A (WF6) I = 75 A (WF6)

CS117 Test and limit levels for Multiple Burst lightning
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5.0 LIMITS & RESULTS (CON’T):

5.2  RESULTS:

The EMPStorm meets MIL-STD-461G, CS117, Multiple Stroke and Multiple Burst.

Lab used: J

Summary:

No events were observed.
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6.0 CABLE BUNDLE PHOTOS TAKEN DURING TESTING

MIL-STD-461¢
_cstt7

CS117 WF2 and WF3 OC Verification
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6.0 CABLE BUNDLE PHOTOS TAKEN DURING TESTING

MIL-STD-461G
CS117
WF4
OC Verification
Disasterpreparer LLC
EMPStorm

Miideie PLS Eloctronic Sysicem, Ing
Pons PP, ENKC | ngscer

S eeee—

CS117 WF4 OC Verification
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6.0 CABLE BUNDLE PHOTOS TAKEN DURING TESTING

MIL-STD-461G
CS117
WEI&SA
Fest
Disasterpreparer LLC

EMPStorm

—

CS117 WF1 and WF5A Test
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6.0 CABLE BUNDLE PHOTOS TAKEN DURING TESTING

MIL-STD-461G

CS117
WF2 & WEF3 Test

Disasterpreparer LL.C
EMPStorm

3122019 DLSE

CS117 WF2 and WF3 Test
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6.0 CABLE BUNDLE PHOTOS TAKEN DURING TESTING

MIL-STD-461C
CS117
W4
I'est
Disasterpreparer L1.(
EMPStorm

CS117 WF4 Test
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TABLE 1/ TEST INSTRUMENTATION

o . Model Serial Cal Due
Description | Manufacturer Number Number Range Cal On Dates
8028-50-
LISN, Solar 10 kHz-
24 Amp Electronics BP-24- 098870 100 MHz 9/13/2018 | 9/13/2019
BNC
8028-50-
LISN, Solar 10 kHz-
24 Amp Electronics B];’I;%él— 1010159 100 MHz 9/7/2018 | 9/7/2019
Oscilloscope, WavePro | LCRY0705N
Digitalz LeCroy 7200A 13389 2 GHz 6/21/2018 | 6/21/2019
Probe, Current, | 5y CWT3R | 2472322547 | LXHE 0 yin018 | 4/612019
Rogowski 600A

All primary equipment is calibrated against known reference standards with a verified traceable path to

NIST.

TABLE 2/ TEST EQUIPMENT
Description Manufacturer | Model Number Serial Number Range
Generator, Impulse EMC Partner MIG-OS-MB 457 N/A
Generator, Transient EMC Partner MIG0600MS 462 & 463 N/A
Transformer, Coupling | EMC Partner CN-GI-CI 016 N/A
Transformer, Coupling EMC Partner CN-G1-CI-V 012 N/A
Transformer, Coupling | EMC Partner CN-MIG-BTI 021 N/A

The above test equipment is verified upon use.
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CS117

CABLE BUNDLE WF2

VERIFICATION DATA SHEETS
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Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 2:10:54 PM

MS WF2 Open Circuit Verification
1st 750V/1500A

Sub 375V/375A

T1= 340ns Max

T2=6.4us (+/-20%)

Timing 10-200ms

MS WF2 Open Circuit Verification - Positive Timing 1-10

Page 1 of 2

File ‘“ertical Trigner Display Cursors  hMeasure  Math  Analysis  Udilities  Help

YT auPtpa ey T
Ez\ i — bt ' : - : : : :
Fal . N =
A
Measwre P1:max(F11 P max(F21 P3:minlF3) P4:minF4) PS- - - PE:- - - PF--- Pa:- - -
valie 814 % 4235 %
status v v

1= A22nz A=
®2= 834 nz 1/AK=

Trigger time c1..C4 F1..F4 5. F& W Wit hild

hld

TELEDYNE LECRODY 3122019 2:28:1 4 PM
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Company: Disasterpreparer LLC
Model Tested: N/A

Report Number: 24377 Appendix C

DLS /-

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle
1250 Peterson Dr., Wheeling, IL 60090
Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N13389 MS WF2 Open Circuit Verification - Positive Timing 1-10
User: LeCroyUser
Time: 3/12/2019 2:10:54 PM
MS WF2 Open Circuit Verification
1st 750V/1500A
Sub 375V/375A
T1= 340ns Max
T2=6.4us (+/-20%)
Timing 10-200ms
Page 2 of 2
Channel Status
c2
V / Div 200V
Offset -630.0V
Coupling AC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 500 ns Sampling Rate 20 GS/s Segments 14
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -2.24 ps
Mode Stop Slope Positive
Trigger Type Edge Level 142V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 2:37:47 PM

MS WF2 Open Circuit Verification
1st 750V/1500A

Sub 375V/375A

T1= 340ns Max

T2=6.4us (+/-20%)

Timing 10-200ms

MS WF2 Open Circuit Verification - Positive Timing 5-14

Page 1 of 2

File  wertical Timebaze Trigger Display Cursors Measure Math  Analysis  LHilities  Help

|

)
Measure P1:max(F1) PZ:max(F2) P3:min(F3) Pa:min(F4) Pa- - - PG:- - - P7--- Pa:- - -
value FIERY 405 %'
status g v

G565 ps
¥2= BS515ps 1/AK= 152242kHz

Trigger time 1..F4 5. F& F1..Z4 WY A

Tirne af Tirme Show Status For

AU, -

F4

(8]

00 =

1..24

hil4

TELEDYNE LECROY 31202019 2:38:20 PM
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Company: Disasterpreparer LLC
Model Tested: N/A

Report Number: 24377 Appendix C

DLS /-

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle
1250 Peterson Dr., Wheeling, IL 60090
Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N13389 MS WF2 Open Circuit Verification - Positive Timing 5-14
User: LeCroyUser
Time: 3/12/2019 2:37:47 PM
MS WF2 Open Circuit Verification
1st 750V/1500A
Sub 375V/375A
T1= 340ns Max
T2=6.4us (+/-20%)
Timing 10-200ms
Page 2 of 2
Channel Status
c2
V / Div 200V
Offset -630.0 V
Coupling AC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 10 GS/s Segments 14
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -4.46 us
Mode Stop Slope Positive
Trigger Type Edge Level 144V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 2:42:27 PM

MS WF2 Open Circuit Verification
1st 750V/1500A

Sub 375V/375A

T1= 340ns Max

T2=6.4us (+/-20%)

Timing 10-200ms

MS WF2 Open Circuit Verification - Negative Timing 1-10

Page 1 of 2

File “erical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities  Help

Measwre P1:mingF1) P2:miniF2y P3:miniF 3 Pd:min(Fd) P5- - - P&:- - - PF--- P& - -
value -519 Y -439 -

W= -258nz AX= 955 ns
¥2= 71.0ns 1iaX= 1033 MHzZ
Acguiztion Trigoet time 5. F& .14 LA b1 .. hid Close

Time of Time Show Status For

1..F4

4

TELEDYNE LECROY 3202019 2:43:19 PM
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DLS /-

Company:
Model Tested: N/A

Report Number: 24377
Standard:

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 2:42:27 PM

MS WF2 Open Circuit Verification
1st 750V/1500A

Sub 375V/375A

T1= 340ns Max

T2=6.4us (+/-20%)

Timing 10-200ms

Page 2 of 2

Channel Status

MS WF2 Open Circuit Verification - Negative Timing 1-10

C1 Cc2
V/ Div - 200V
Offset - 600.0 V
Coupling AC1IMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps - 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate
Horizontal Time / Pt 100 ps Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source c2 Coupling

Page 87 of 234

Disasterpreparer LLC

Appendix C

10 GS/s Segments
Sequence

-4.18 ys

Negative

-150 vV

DC

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

14



DLS /-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389
User: LeCroyUser
Time: 3/12/2019 2:45:11 PM

MS WF2 Open Circuit Verification

1st 750V/1500A
Sub 375V/375A
T1= 340ns Max
T2=6.4us (+/-20%)
Timing 10-200ms

Page 1 of 2

File “ertical Timebhase Trigoer

Display

Company: Disasterpreparer LLC

Model Tested: N/A

Report Number: 24377 Appendix C

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF2 Open Circuit Verification - Negative Timing 5-14

Cursors  Measure  Math  An 5 Lltilities Help

YRRkt T T
i P T T I I T I .ZlTlT I | |

’ ’ ’ T 1) L T T T 1 T ’ | ’ T T T

- . . T |
)

Measure P1:minF1) P2:min(F2) P3:min(F3) Pa:min(F4) P&- - - PG:- - - P¥--- Pa:- - -
value 519 -439 Y -
status o v

Tirme of

TELEDYNE LECROY

-288nz A 57492 ps
W2= 57234 ps 10AM= 173937 kHz

a1 . hid

Titne Show Status Far

Acgu. -

C1..C4 |F1..Fé

Fi..F8 |£

hild

IM22019 2:45:39 PM
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DLS /-

Company:
Model Tested: N/A

Report Number: 24377
Standard:

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 2:45:11 PM

MS WF2 Open Circuit Verification
1st 750V/1500A

Sub 375V/375A

T1= 340ns Max

T2=6.4us (+/-20%)

Timing 10-200ms

Page 2 of 2

Channel Status

MS WF2 Open Circuit Verification - Negative Timing 5-14

C1 Cc2
V/ Div - 200V
Offset - 600.0 V
Coupling AC1IMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps - 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate
Horizontal Time / Pt 100 ps Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source c2 Coupling

Page 89 of 234

Disasterpreparer LLC

Appendix C

10 GS/s Segments
Sequence

-4.18 ys

Negative

-150 vV

DC

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

14



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF3, MS

VERIFICATION DATA SHEETS
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:27:10 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 1MHz OC Verification Pos Timing 1-10

Page 1 of 2

File ‘“erical Timehase Trigger Display Cursors Measure s Llilities Help Foom ”,['—j

Measure P1:max(F17) P2:max(F2) P3:freqiF3) Pd:maxiF4) PaS- - - PEi- - - P7.--- P&i- - -
value 152 kW 554 Y
status v v

C1..C4 F1..F4 5..Fd I1.Z4 i hl1 .. g

Tirme

M4

TELEDYNE LECROY 31102018 12736 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:27:10 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 1MHz OC Verification Pos Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -3.98 ps
Mode Stop Slope Positive
Trigger Type Edge Level 330V
Source c2 Coupling DC
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Company:
Model Tested:
Report Number:
Standard:

DLS /-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:28:17 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

Page 1 of 2

File Wertical Timebase Trigger Display Cursors  Measure

Disasterpreparer LLC

N/A

24377 Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF3 1MHz OC Verification Pos Timing 5-14

Unda
Zoom 'S—:!.'

Litilities  Help

Measure P1:max(F1) P2 max(F2) Pa3ifreq(F3)
value 1522 kY g4 W
atatus v "4

TELEDYNE LECROY

Pd:ma=(F4)

PS--- F¥---

Ecdlge
-1.058 p=
-945 kHz

W= 2E0Zpz  AX=

Y= 1544 pz 1f4K=

1. b4

h1...hi4

31152019 1:28:35 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:28:17 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 1MHz OC Verification Pos Timing 5-14

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -3.98 ps
Mode Stop Slope Positive
Trigger Type Edge Level 330V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:33:39 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 1MHz OC Verification Neg Timing 1-10

Page 1 of 2

File “ertical Timebase Trigger Display Cursors  Measure

Measure P1:minF13 P2:min(F21 P3:freq(F3) Pd:max(F4) Ps- - - PE:- - - PE--- =
walue RE-TH Y =102 kY
status v v

- - 2E02ps 4o
------ { : w2= 154 pz 1= -345 kHz

hel1 .. hil4

AU, -

C4 F1..F:

1..hi4

TELEDYNE LECROY 31142019 1:34:06 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:33:39 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 1MHz OC Verification Neg Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -3.98 ps
Mode Stop Slope Negative
Trigger Type Edge Level -480 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:34:49 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 1MHz OC Verification Neg Timing 5-14

Page 1 of 2

Undia

File  ‘“erical Timehase Trigger Display Cursors Measure  Math  An s Lilities Help Zoom | ey

i |]'1|.|“II uﬂuﬂll.'." Inuﬂunuﬂ‘n'a'-" v ﬂl ﬂull“ﬂunun'.‘ _lnliﬂ.'l'n l_' AAAA lIJ‘luﬂ Jlunun.u'.— v IJ‘I! rlu"vnli*'“.' :;ﬂuﬂuﬂunvn'*‘.'. Euﬂu"invi'.'-" Iﬂ“_ﬂ"ﬂ.'ﬂ 'A'j';" juﬂuuu“\"'.-" ﬂinu"v"v'u.-'-' Fuﬂun“n“n'h.-' lIn--u!'\ ﬂ'ﬁ AARA

F

Measwre P1:min(F1) P2:min(F2) P3:freq(F3) Pd:max(F4) PSi-- - PE:- - - P7--- Pg:-- -
walue -1.57 kW -1.02 kW
status v v

2602ps  AM= 1.0585ps
¥2= 1544 ps 1/AK= -945kHz

WZd hd1 .. hid

Time of Time

Acgu. -

C1..C4 [F1..F4

71..Z4

4

TELEDYNE LECROY 3M1i2019 1:35:06 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:34:49 PM

MS WF3 1MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 1MHz OC Verification Neg Timing 5-14

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -3.98 ps
Mode Stop Slope Negative
Trigger Type Edge Level -480 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 11:27:29 AM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Pos Timing 1-10

Page 1 of 2

File Wertical Timehase Trigger Display Cursors  bMeasure  Math  Ans . Utilities  Help

Fy

}I.ﬂ.i\.!ln.nn_.l!lﬁ.ﬁﬂ.‘lnn_.ﬁn.ﬂnrlnnn_.jullﬂ.ﬁn.ﬂm-JJlﬂ.ﬁh.ﬂ.nn.JJlﬁﬁlnﬁmjlnﬂﬂnm\-

2 L..j-}l.ﬂ..ﬁnnA-J-.,l.I'I.HJmna...l.’l.ﬁﬁhnnnJm.ﬁﬂAhﬁnJJmﬁhnﬁJxllﬂhn.ln
rqu\r-. lwpv' ”]wr-w llu'lw' . rl,‘vv'. i“““""_ “Il'rlf'

T Lk ki LA ey i e

1=t Stroke (P11~ . -‘-f4th Stroke (P2 R
- e —— I
Measure P1:max(F1) P2:max(F2) Paimin(F3) Pd:max(F4) PS- - - PE:- - - PE--- Pa- - -
value 1.54 kW 983 W
status v "4

Triger time 1. F1..F4 Fa.. Fid 1,14 o h1..h4

Time of Tirme

F1..F4

h1...hi4

TELEDYNE LECROY 31102019 11:28:01 A
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 11:27:29 AM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Pos Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -340 ns
Mode Stop Slope Positive
Trigger Type Edge Level 395V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 11:29:09 AM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Pos Timing 5-14

Page 1 of 2

File  Vertical Timebase igger Display Cursors  Measure  Math  Analysiz  LHilities  Help
l:i_ ,LJ..’I.H..HnnA..-JJI.H.HMll..n..'u.’l.ﬂ..ilhnnnJhnf\ﬂnhnn.JJlJiA.ﬁnn.n_JJlﬂ.ﬂnln:: .’I.ﬂ.il.lln.n.n_JJIJ'l.ﬂA.llh.n_.ilnf\.ﬂr\.ann_j.lll.ﬂ..ﬂnnAnJl.FIﬂ..ﬂﬂnnn_Ju}I.ﬂ..ﬂnnA.n_jlnI\J‘lnam..p“
ilh‘l'v' II',‘IH"'! Ilu'l'" “\l'rl' hl\.'i‘ﬂ' 'Ilvlli' L Ilulrv' lnllnrvﬂ rrvt- rurv' rurn—- “yqrv
-‘-.-"T41h Stroke (P2 Lo L |
‘.ﬂn-m— . - . et . s
S ! N EETTE
Measwure P1:max(F1) P2:max(F2) P3:min(F3) Pd:max(Fd) P&i- - - PE:- - - P¥--- P&i- - -
wvalle 1.594 kv 953 W
status v v

Edge
W= 110nz A¥= 1102ns
W2= 1M 2nz 1ink¥= 907 MHz

1. hd

Tirme

1..F4

Z1..Z4

tia

TELEDYNE LECROY 31142019 11:29:36 AM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 11:29:09 AM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Pos Timing 5-14

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -340 ns
Mode Stop Slope Positive
Trigger Type Edge Level 395V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:09:17 PM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Neg Timing 1-10

Page 1 of 2

File  ‘“erical Timehase Trigger Display Cursors beasure  hath  An s LHilities Help Zoom ”,':'-j

Measwre P1.minF1) P2:minF2) PaminF 30 P4:maxiF4) P&- - - PE:.- - - PE--- Pai- - -
] -161 kY -g60 Y

3024nz  AX= -1238ns
w2= 1756 ns 1JAX= -5.05 MHz

Trigger time ( ' : g £1..24 M. M4

Time

Acgu. -

C1...C4 (F1.F4

h4

TELEDYNE LECROY 3112019 1:09:44 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:09:17 PM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Neg Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -340 ns
Mode Stop Slope Negative
Trigger Type Edge Level -350 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:10:25 PM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Neg Timing 5-14

Page 1 of 2

File  ‘“erical Timehase Trigger Display Cursors Measure Math  An s Lilities Help Zoom “{'—j

Measwre P1:min(F1) P2:min(F2) P3:min(F3) Pd:max(F4) PSi-- - PE:- - - P7--- Pg:-- -
valle -1 61 kY -G60 Y
status v v

24ns  AM= -1238ns
¥2= 1736 ns 1/AX= -5.08 MHz

WZd hd1 .. hid

Time

Acgu. -

C1..C4 [F1..F4

71..Z4

4

TELEDYNE LECROY 31102019 1:10:57 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 1:10:25 PM

MS WF3 10MHz OC Verification
1st 1500V/300A

Sub 750V/150A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 10 to 200ms

MS WF3 10MHz OC Verification Neg Timing 5-14

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset ov
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -340 ns
Mode Stop Slope Negative
Trigger Type Edge Level -350 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF3, MB

VERIFICATION DATA SHEETS
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:52:07 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

Page 1 of 2

File “edical Timebase Trigger Display Cursors

MB WF3 1MHz OC Verification Pos Timing 1-10

sure Math An s Llilities Help Zoom I'I.,I--"—j;.':'

Measure P1:max(F1) P2:max(F2) P3:max(F2) P4:min(F2) Pomax(F3) PE:min(F3) F7maxF4) PaE:min(F4)

wvalue 947 W 936 W

TELEDYNE LECROY

hd1 .4

Time

Tl 4

AM2019 12:52:46 P
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:52:07 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 1MHz OC Verification Pos Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset oV
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -3.10 ps
Mode Stop Slope Positive
Trigger Type Edge Level 150 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:53:18 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 1MHz OC Verification Pos Timing 11-20

Page 1 of 2

Ln -_:I-:.

e Math  Ana Utilities  Help foom

Measwure P1.maxF1) P2:max(F2) Pamax(F2) P4min(F2) Pamax(F3) PE:min(F3) F7.maxiF4) Pamin(F4)
value 947 v 936 W
status W v

. = ¥1= 10380ps  Ax¥=s 10327 ps
----------- L wa= 20917 pz ink= 5949.94 kHz

Acquisition Trigger time Loy et F1..F4 4. F& L A td1 .. hid

Time of Time

Ay, -

F4

W24

ti4

TELEDYNE LECROY 3112019 12:53:52 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:53:18 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 1MHz OC Verification Pos Timing 11-20

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset oV
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -3.10 ps
Mode Stop Slope Positive
Trigger Type Edge Level 150 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:55:44 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 1MHz OC Verification Neg Timing 1-10

Page 1 of 2

File  “ertical Timebase Trigger Display Curzors bMeasure  Math  An s Lilities Help Foom “{'—j

Measwre P1:minF17) P2:min(F2) P3:max(F2) Pd:min(F2) P& max(F3) PE:min(F3) P7:maxiF4) P& min(F4)
value -991 W SBT3
status ' L

100 kS 10 , ;

W= 10390ps  A¥= 10527 ps

¥2= 20017 ps 1if¥= 094994 kHz
M. e

Time

M4

TELEDYNE LECROY 31152019 12:56:18 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:55:44 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 1MHz OC Verification Neg Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset oV
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -3.10 ps
Mode Stop Slope Negative
Trigger Type Edge Level -125V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N13389 MB WF3 1MHz OC Verification Neg Timing 11-20
User: LeCroyUser

Time: 3/11/2019 12:56:57 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

Page 1 of 2

File Wertical Timehase Display Cursors Utilities  Help Zoom | e

WT 1=t Stroke YT 20 Stroke- EN
E .. | = e A = .
il Vol sl il gl il
A
Measure P1:min(F1) P2:min(F2) P3:max(F2) P4:min(F2) Pomax(F3) PE:min(F3) F7maxF4) PaE:min(F4)
wvalue -991 S973 Y
status v v

. | Wl= 10300ps  A¥= 10527 ps
----------- 44 ¥2= 20017 ps 1/hK=_ 94904 kHz

Acouistion Trigger time: c1..C4 F1..F4 5. F& EAY Il .. s

Time of Time

1..M4

TELEDYNE LECROY 3112019 12:57:16 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:56:57 PM

MB WF3 1MHz OC Verification
900V/15A

f=1MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 1MHz OC Verification Neg Timing 11-20

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset oV
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -3.10 ps
Mode Stop Slope Negative
Trigger Type Edge Level -125V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:32:31 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 10MHz OC Verification Pos Timing 1-10

Page 1 of 2

YWerical Timebase Trigger Display e e Math  Ana Utilities  Help

Measure P1:max(F1) P2:max(F2) P3:max(F2) P4:min(F2) Pomax(F3) PE:min(F3) F7maxF4) PaE:min(F4)
wvalue 979 ey
status v v

ian Trigger titne oy el 5..F& 1,74 W i1 .. hi4

Time of Time

Acou. -

.C4 |F1..F4
Z1..Z4

Tl 4

TELEDYNE LECROY 31172019 12:32:54 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:32:31 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 10MHz OC Verification Pos Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset -20V
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -364 ns
Mode Stop Slope Positive
Trigger Type Edge Level 160 V
Source c2 Coupling DC
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DLS /-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:47:29 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

Page 1 of 2

File  “erical Timebase Trigger Display

Company: Disasterpreparer LLC

Model Tested: N/A

Report Number: 24377 Appendix C

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Cursors

MB WF3 10MHz OC Verification Pos Timing 11-20

Undo

Measure  Math  An g | Z00Mm | ey

nn—JHn.—.:an—r r -r;._—Jl-:n-:ng:lkrﬁmn_ - -;ﬁ&:; I"*-""';]"I“-'*:
R L LA A U L A L L L L

Fy

Measure P1:m&x(F1) P2:max(F2)
valle 969 v 953V

Pa3max(F2) P4:min(F21 PSimax(F3) PE:min(F31 PTmax(F4) PE:min(F4)

Loy e F1..F4

TELEDYNE LECROY

F5..F&

¥1= 30313 ns OXs
2= 18320 ng 1/hx=

1,24 XY td1 . hi4

Tirme

4

INN201912:47:48 FM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:47:29 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 10MHz OC Verification Pos Timing 11-20

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset -20V
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -364 ns
Mode Stop Slope Positive
Trigger Type Edge Level 205V
Source c2 Coupling DC
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Company:

DLS /-

1250 Peterson Dr., Wheeling, IL 60090

Standard:

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:37:55 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

Page 1 of 2

File  Werical Timehase Trigger Display Cursars

Model Tested:
Report Number: 24377

lleasure

Disasterpreparer LLC

N/A

Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MB WF3 10MHz OC Verification Neg Timing 1-10

— Undo
Aoam .:'—j.

Utilities

© WT 20th Stroke -

FY
Measure P1:min(F1) P2:minF2) Pamax(F2) P4 minF2) PSmax(F3) PE:min(F3) FT.max(F4) Pa:min(F4)
walue -9358 Y -967 Y

.r4

L 2 tloe Pozitiv
¥1= 30315ns AX= -11980ns
2= 1802005 1/AK= -5.340 MHzZ

hd1 .. hild

Time

4
B)

-4

TELEDYNE LECRODY

1.4

312018 12:38:33 P
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:37:55 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 10MHz OC Verification Neg Timing 1-10

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset -20V
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -364 ns
Mode Stop Slope Positive
Trigger Type Edge Level =275V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:39:47 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 10MHz OC Verification Neg Timing 11-20

Page 1 of 2

File “ertical Timebase Trigger Display Cursors Measure dath  An g [ Zoam ”_”-j

. WT1st Stroke - CWT20th Strake 0 0 0 D
e = T, . S S
e W A R B~ - S A B S

Y
Measure P1:minF13 P2:min(F21 Pa3max(F2) P4:min(F21 PSimax(F3) PE:min(F31 PTmax(F4) PE:min(F4)
valle -9328 v -9ET Y

status v v

. . ¥i= 303153ns  AX=
...... ¥2= 18325 ns 1/AK=

Trigger time C1..C4 F1..F4 F5..F& il B £ Rt . 4

Time of

F1..F¢

4

TELEDYNE LECROY 312019 12:40:20 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 12:39:47 PM

MB WF3 10MHz OC Verification
900V/15A

f=10MHz +-20%

5th-25%-75% of 1st

Timing 50 to 1000us

MB WF3 10MHz OC Verification Neg Timing 11-20

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset -20V
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -364 ns
Mode Stop Slope Positive
Trigger Type Edge Level =275V
Source c2 Coupling DC

Page 123 of 234



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF4

VERIFICATION DATA SHEETS
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:38:32 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A
T1=6.4us +-20%

T2=69us +-20%

Timing 10-200ms

MS WF4 OC Verification Pos Timing 1-10

Page 1 of 2

File “ertical Timebase Trigger Display Cursors  Measure  Math  An s Utilities  Help
e : : : : T : : : :
cz| - - o
T I ! WTodth Stroke (P21 . ! ! ! I
o [ T N - ¢ 1] T T T
7 R .
Measure P1:maxF1) P2:max(F2) P3:min(F3) Pa:minF4) P5i--- PE:- - - PE--- P&:---
valle VBT 207 %

¥1= -354ns AX=
¥2= BESE ps 1/AK=

Tricer time c1..cd F1..F4 5..F& 71,74 i1 ...hi4

Time of Time

-~

-~

M4

TELEDYNE LECROY 311302019 1:38:42 PM
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DLS /-

Company:

Standard:

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:38:32 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A

T1=6.4us +-20%
T2=69us +-20%
Timing 10-200ms

Page 2 of 2

Channel Status

V / Div

Offset

Coupling
Vertical

BW-Limit

Probe

Sweeps

Acquisition Status

Time / Div
Horizontal Time / Pt

Pts / Div

Mode
Trigger Type

Source

20.0 ys
2.000 ns
10.0000 kS
Stop

Edge

Cc2

Disasterpreparer LLC
Model Tested: N/A
Report Number: 24377

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF4 OC Verification Pos Timing 1-10

c2

100V
-379.0V
AC1MQ
Full
1.000e+3

1#

Sampling Rate
Sampling Mode
Trigger Delay
Slope

Level

Coupling

Page 126 of 234

500 MS/s Segments
Sequence

-78.8 ps

Positive

38V

DC

14



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:40:39 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A
T1=6.4us +-20%

T2=69us +-20%

Timing 10-200ms

MS WF4 OC Verification Pos Timing 5-14

Page 1 of 2

File  “erical Timebase Trigger Display Cursors Measure  Math  Anc s LUtilities Help

e A S L T+ : : : :
Cz 5

e WTLth SteokE (P "ﬂ?; } I | }
F1 e . :F
Fy

Measure P1:ma=(F1) P2 max(F2) P3:min(F3) P4.min(F4) PS--- PGi--- P7--- P& - -
value TEI W 198
stetus 4 v

S3sdns A F2.730 ps
W2= V2376 ps 1/AM= 137493 kHz

Trigger time C1..04 F1..F4 5..F8 1.4 Wy fl1 .. hd

Tirme of Tirme Shio

Anu. -
A6 402406

hi4

TELEDYNE LECROY 31302019 1:40:49 PM
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DLS /-

Company:

Standard:

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:40:39 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A

T1=6.4us +-20%
T2=69us +-20%
Timing 10-200ms

Page 2 of 2

Channel Status

V / Div

Offset

Coupling
Vertical

BW-Limit

Probe

Sweeps

Acquisition Status

Time / Div
Horizontal Time / Pt

Pts / Div

Mode
Trigger Type

Source

20.0 ys
2.000 ns
10.0000 kS
Stop

Edge

Cc2

Disasterpreparer LLC
Model Tested: N/A
Report Number: 24377

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF4 OC Verification Pos Timing 5-14

c2

100V
-379.0V
AC1MQ
Full
1.000e+3

1#

Sampling Rate
Sampling Mode
Trigger Delay
Slope

Level

Coupling

Page 128 of 234

500 MS/s Segments
Sequence

-78.8 ps

Positive

38V

DC

14



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:42:39 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A
T1=6.4us +-20%

T2=69us +-20%

Timing 10-200ms

MS WF4 OC Verification Neg Timing 1-10

Page 1 of 2

File  “erical Timebase Trigger Display Cursors Measure Math  Ana : Utilities  Help
czl| - - E ™
I : : : : T : : : :
F2 . t o R A 2 O
K Alll} 1 1 1 " 3 j: 1 1 1 1
17151 SIroke ':-'I '|" T T = N ' T T T T T
Fy
Measure P1:miniF1) FP2:min(F2) P3:minlF3) Pd:mincF4) PSi--- P&i- - - F7--- P& - -
value - 196 %
atetus W "4

¥l= 730ns  A¥=  B79Gps
¥2= GOBEps 1/A¥= 14715 kHz

Trigger time C £ 4. F8 I1..24 [

Time of Time

e i -

C1..Cc4 |F1.F4

h1...h14

TELEDYNE LECROY 3M3/2019 1:42:50 PM
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DLS /-

Company:

Standard:

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:40:39 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A

T1=6.4us +-20%
T2=69us +-20%
Timing 10-200ms

Page 2 of 2

Channel Status

V / Div

Offset

Coupling
Vertical

BW-Limit

Probe

Sweeps

Acquisition Status

Time / Div
Horizontal Time / Pt

Pts / Div

Mode
Trigger Type

Source

20.0 ys
2.000 ns
10.0000 kS
Stop

Edge

Cc2

Disasterpreparer LLC
Model Tested: N/A
Report Number: 24377

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF4 OC Verification Pos Timing 5-14

c2

100V
390.0V
AC1MQ
Full
1.000e+3

1#

Sampling Rate
Sampling Mode
Trigger Delay
Slope

Level

Coupling

Page 130 of 234

500 MS/s Segments
Sequence

-78.8 ps

Negative

-68 V

DC

14



Company: Disasterpreparer LLC
DI s% Model Tested:  N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:43:40 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A
T1=6.4us +-20%

T2=69us +-20%

Timing 10-200ms

Page 1 of 2

MS WF4 OC Verification Neg Timing 5-14

File  “ettical Timeh Display Cursars  Measure Math Utilities  Help
cz|| - 3
I : : : : T : : : :
L = ==
F2 . o )£ ) A 2
I 1 1 L " . %i i 1 1 1 1
TS =IFORE [TH ! ! . ; L ! ! ! !
—TE. D R
Fy
Measure P1:minF1) P2:min(F2) P3:min(F3) Pa:minF4) P5i--- PE:- - - PE--- P&:---
valle PrRliRY -196 Y
status v v

ition Trigger time C1..04 F1..F4 I1..Z4

Time

Time of

TELEDYNE LECROY

hi1 .. hid

Acou. -

1.4 |F1...F4
F5..F8 |Z1

M4

I = @

3132019 1:43:50 PM
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DLS /-

Company:

Standard:

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:43:40 PM

MS WF4 OC Verification

1st 750V/2000A, sub 187.5V/400A

T1=6.4us +-20%
T2=69us +-20%
Timing 10-200ms

Page 2 of 2

Channel Status

V / Div

Offset

Coupling
Vertical

BW-Limit

Probe

Sweeps

Acquisition Status

Time / Div
Horizontal Time / Pt

Pts / Div

Mode
Trigger Type

Source

20.0 ys
2.000 ns
10.0000 kS
Stop

Edge

Cc2

Disasterpreparer LLC
Model Tested: N/A
Report Number: 24377

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF4 OC Verification Neg Timing 5-14

c2

100V
390.0V
AC1MQ
Full
1.000e+3

1#

Sampling Rate
Sampling Mode
Trigger Delay
Slope

Level

Coupling

Page 132 0f 234

500 MS/s Segments
Sequence

-78.8 ps

Negative

-68 V

DC

14



Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF1, MS

TEST DATA SHEETS
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:01:53 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

MS WF1 Test Pos- High Side Line 1

Page 1 of 2

File “edical Timebase Trigger Display Cursors  Measure  Math  Analysis  Utilities  Help

T 15t Stroke (1) S Lo T I T 14th Stroks (P2

WL st Stroke (PT)

[T A T P AR | Oy
= I-rllauunlzgr-r

— : T
Measwre P1:maxiF1) P2:max(F2) P3:max(F3) Pad:max(F4) P&--- PE:- - - PT--- Pa:- - -
value 5= 494 15y 407 %
status v "y o v

TELEDYNE LECROY
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:01:53 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

MS WF1 Test Pos- High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 150 vV 150 V
Offset -520.0 V -513.0V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 us Sampling Rate 50 MS/s Segments 14
Horizontal Time / Pt 20.000 ns Sampling Mode Sequence
Pts / Div 2.5000 kS Trigger Delay 8 s
Mode Stop Slope Positive
Trigger Type Edge Level 113V
Source c2 Coupling DC
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DLS A=

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:05:48 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

Page 1 of 2

File

Trigger

Wedical Timebase Display

Cursors

Company:
Model Tested:

Report Number:

Standard:

Measure

Disasterpreparer LLC

N/A

24377 Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF1 Test Neg- High Side Line 1

Math  Analysis  Utilities  Help

IT 1=t Stroke (P1)

[T 14dth Stroke (P2)

ki Strak

WL SIFORE [P

P2:min(F2)
-48 Y

Measure
value

P1:minF17
-BE Y

4500 %
TELEDYNE LECROY

P3min(F3)
-805 W

P4:min(F41 Psi- - - PE:- - - P7--- P&i- - -
-381 W

i

F4 zeg(C2...

JM3201910:05:57 A
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:05:48 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

MS WF1 Test Neg- High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 150 vV 150 V
Offset 480.0 V 386.0 V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 us Sampling Rate 50 MS/s Segments 14
Horizontal Time / Pt 20.000 ns Sampling Mode Sequence
Pts / Div 2.5000 kS Trigger Delay 8 s
Mode Stop Slope Negative
Trigger Type Edge Level 99V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:19:31 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

MS WF1 Test Pos- High Side Line 2

Page 1 of 2

File  “ertical Timehase Trigger Display Cursors  Measure  Math  Analysis  Wilities  Help

T A5t Stroke (P e Tk

£2

WLTET SIFOREEFO

kl WL 14th Stroke (P4

F——.

il
S [TT1, Su—. B T NILS
Measwure P1:maxi(F1) P2:maxiF2) P3:max(F3) Pa:maxi(F4) Pa- - - PG:- - - P¥--- Pa:- - -
value B3 W 22 g1 453 %

o

F4 =seq(ic2.. i i
150 % Sed: 14 50.0 ps | Stop
0.0 us 25 0kS S0 by Edge

M I201910:19:39 AM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:19:31 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

MS WF1 Test Pos- High Side Line 2

Page 2 of 2

Channel Status

Cc2 C3
V / Div 150 V 150 V
Offset -470.0V -463.0V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 50 MS/s Segments 14
Horizontal Time / Pt 20.000 ns Sampling Mode Sequence
Pts / Div 2.5000 kS Trigger Delay 8 s
Mode Stop Slope Positive
Trigger Type Edge Level 105V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC
DLS 5 Model Tested:  N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:14:41 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

MS WF1 Test Neg- High Side Line 2

Page 1 of 2

Uilities  Help

File ‘Verical Timebase Trigger Display Cursors  Measure  Math  Analysis

IT 1st Strake (P1) IT 14th 3

droke (P2Y

Y
ﬁ;;,l_u, PR T ST TR a..-...n.pn;;.\..,.. i A F w,,,ﬁ.w".,u‘.wiml wnaun—m-iu..u-.--.. S -.--;-.-.-' T f.\-l'iil'u i ~-.~"---+'wl
=
Wit dth Stroke (P4) |
W st Strckie H,Lmr
A

Measwure P1:minF1 ) P2 minlF2) P3minlF30 Pd:minF4) P5i- - - PE:.- - - PF--- P&i- - -
valie -85 -4 Eri= Ry -440 %

v v

F4 =eglC2..
150V 150V
0.0 HE 10.0 HE

3N 32019 10:14:50 Ah
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 10:14:41 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

VL Reached

MS WF1 Test Neg- High Side Line 2

Page 2 of 2

Channel Status

Cc2 C3
V / Div 150 V 150 V
Offset 480.0V 386.0V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 50 MS/s Segments 14
Horizontal Time / Pt 20.000 ns Sampling Mode Sequence
Pts / Div 2.5000 kS Trigger Delay 8 s
Mode Stop Slope Negative
Trigger Type Edge Level 99V
Source Cc2 Coupling DC
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DLS A=

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 9:36:18 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

Page 1 of 2

File ‘Verical Timebase Trigger Display

Company: Disasterpreparer LLC
Model Tested: N/A
Report Number: 24377 Appendix C

Standard:

Cursars

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF1 Test Pos- Power Bundle

Measure Math  Analysis  Utilities  Help

T 8h =1r0)
—_—

WL 13t Stroke (P30

{ l\ WL 14th Stroke (P4

Measure P1max(F1) P2max(F21
value 29 2

P3max(F3) Pad:max(F4) Pa- - - PE:- - - P¥.--- Pa.- - -
TEE Y 384

15

50.0 ps

b W

F4 =eglC2._.
1580 %
100 p=

M 32019 93636 A
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 9:36:18 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

MS WF1 Test Pos- Power Bundle

Page 2 of 2

Channel Status

Cc2 C3
V / Div 150 V 150 V
Offset -450.0V -433.0V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 50 MS/s Segments 14
Horizontal Time / Pt 20.000 ns Sampling Mode Sequence
Pts / Div 2.5000 kS Trigger Delay 8 s
Mode Stop Slope Positive
Trigger Type Edge Level 146 V
Source Cc2 Coupling DC

Page 143 of 234



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 9:40:12 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

MS WF1 Test Neg- Power Bundle

Page 1 of 2

File “erical Timebase Trigger splay  Cursors  Measure  Math  Analesiz  LHilities  Help

IT 14th Stroke (P2

............ rd
WL st Stroke
F
Measure P1:minfF1) P2:min(F2) P3:min(F3) P4:min(F4) P& - - PE:.- - - P7--- P&:- - -
wallie S28 W S2E W -B08 W -390

L

F4 seqg(C2...
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 9:40:12 AM

Disasterpreparer
EMPStorm

MS WF1 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

MS WF1 Test Neg- Power Bundle

Page 2 of 2

Channel Status

C2 C3
V / Div 150 vV 150 V
Offset 450.0 V 439.0V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 us Sampling Rate 50 MS/s Segments 14
Horizontal Time / Pt 20.000 ns Sampling Mode Sequence
Pts / Div 2.5000 kS Trigger Delay 8 us
Mode Stop Slope Negative
Trigger Type Edge Level -131V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF2, MS

TEST DATA SHEETS
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Company:
Model Tested:
Report Number:
Standard:

DLS A=

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:38:41 PM

Disasterpreparer

Disasterpreparer LLC

N/A

24377 Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF2 Test Pos - High Side Line 1

EMPStorm
MS WF2 Cable Bundle Test
1st 750V/150A
Sub 375V/75A
Page 1 of 2
File erlical Timehase Trigger Display Cursors Measure hlath  Analysis  Hilities  Help
W'T 1=t Stroke(P1)
¥T 14th Styoke (P2) '
]
W
IL 13t Stroke (F3) f C ot e E;'_M‘"-h
PR =R~
X \vf \‘f \‘// y v N S
¥ v ) ’ v v
F:
Measure P max(F1) P2:max(F2) P53 max(F 31 P4:max(F4) PS- - - PE:- - - Py--- P&:- - -
value a01 v 434 % 206 128%
status v v v v

1 ,‘I_:II:I |_|IE '1.__|:||:| =

TELEDYNE LECROY

Fd  =earCa[4]

Positive

IMZ2019 3:38:42 FM
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:38:41 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/150A

Sub 375V/75A

Page 2 of 2

Channel Status

C2
V / Div 200V
Offset -580.0 V
Coupling AC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate
Horizontal Time / Pt 100 ps Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source Cc2 Coupling

Page 148 of 234

Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF2 Test Pos - High Side Line 1

C3
5.00V
-15.60 V
AC1MQ
Full
100.000
1#

10 GS/s Segments

Sequence

-4.34 ps

Positive

164 V

DC

14



Company:
Model Tested:

DLS A=

1250 Peterson Dr., Wheeling, IL 60090

Standard:

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:33:42 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/150A

Sub 375V/75A

Page 1 of 2

Cursors

Trigger

File “edical Timehase Display

Report Number: 24377

Measure

Disasterpreparer LLC

N/A

Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF2 Test Neg - High Side Line 1

Math  Analysis  Wilities  Help

wWT 141h-$t e P21 -

-

T 13t Stroke(P1)

F:
Measwure P1.:min(F1) P2:minF2) P3:min{F31 Pd.min(F4) P&--- PEi- - - P¥--- P&i- - -
value -500 Y -435 Y By BCRY S118Y
status v v v v

TELEDYNE LECROY

F4

sEg(C3I14]

top = i
Eclge Megative

IN22019 33343 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:33:42 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/150A

Sub 375V/75A

MS WF2 Test Neg - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 200V 5.00V
Offset 660.0 V 15.60 V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 10 GS/s Segments 14
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -4.34 ps
Mode Stop Slope Negative
Trigger Type Edge Level -128V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:56:28 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/150A

Sub 375V/75A

MS WF2 Test Pos - High Side Line 2

Page 1 of 2

File  Vertical Timehaze Trigger Display Curzors  dMeasure  Math  Analysiz  Utilities  Help

T.1st StrokelPa)

=
-
m

2
o

o
1]

|—
e
L%}
=

‘ EAC A A NN A
INENE VR VA v Y VAVAN
B

VN NN\

' A N oM NN N N N ."" X
124 |

1 [ v

&
Measuwure P1:max=(F1) P2:max=(F2) P3max=(F3) P4:max(F4) P3- - - PE:- - - P7--- Pa---
walue TR 470 230 136
status 4 4 4 4
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:56:28 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/150A

Sub 375V/75A

Page 2 of 2

Channel Status

C2
V / Div 200V
Offset -580.0 V
Coupling AC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate
Horizontal Time / Pt 100 ps Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source Cc2 Coupling
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF2 Test Pos - High Side Line 2

C3
5.00V
-15.60 V
AC1MQ
Full
100.000
1#

10 GS/s Segments

Sequence

-4.34 ps

Positive

164 V

DC

14



Company:
Model Tes

DLS A=

1250 Peterson Dr., Wheeling, IL 60090

Standard:

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:59:59 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/150A

Sub 375V/75A

Page 1 of 2

Cursars  Me

Trigger

File “erdical Timebase Display

Report Number: 24377

Disasterpreparer LLC
ted: N/A
Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF2 Test Neg - High Side Line 2

asure  Math Utilities  Help

WT 13t Stroke(P1)

&
[
_.—.-—s-_-u 'l J'l J.|} 1 ) .’) JII .
AN NS St N LA ST
// g VM%
-~
\/ |L1s§m$eEP3] —______..p-"‘"f
Measure ' P1:minfF1) P2:min(F2) P3:min(F3) P4:min(F4) P& - - PE:.- - - P7--- P&:- - -
walue -592 W -4 W S20T -13.9%
statuz W o o 4
F4 segiCHI[14]
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:59:59 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/150A

Sub 375V/75A

MS WF2 Test Neg - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 200V 5.00V
Offset 580.0 V 13.90 V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 10 GS/s Segments 14
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -4.34 ps
Mode Stop Slope Negative
Trigger Type Edge Level -154 V
Source Cc2 Coupling DC
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Company:
Model Tested:
Report Number:
Standard:

DLS A=

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:15:19 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

Page 1 of 2

CUrsors

Trigger

File “etdical Timebase Display

Measure

Disasterpreparer LLC

N/A

24377 Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF2 Test Pos - Power Bundle

hath Lltilities  Help

Analysis

T 15t Stroke(P1)

YT 14th Strake (P2

eall \. A --|- |
I\, | | | | L 14tn Stroke (P4) | | | |

P3:max(F3)
98y

P4 max(F1
820

P2:max(F2)
441 W

TELEDYNE LECROY

F4

P5i- - -

Pd:max(Fd) P5i---
S
v

seglC3I[14]
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:15:19 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

Page 2 of 2

Channel Status

C2
V / Div 200V
Offset -640.0 V
Coupling AC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate
Horizontal Time / Pt 100 ps Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source Cc2 Coupling
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF2 Test Pos - Power Bundle

C3
5.00V
-14.60 V
AC1MQ
Full
100.000
1#

10 GS/s Segments

Sequence

-4.34 ps

Positive

114V

DC

14



DLS A=

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:22:10 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

Company:
Model Tested:
Report Number:
Standard:

Disasterpreparer LLC

N/A

24377 Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF2 Test Neg - Power Bundle

Page 1 of 2
File  “erical Timebhase Trigger Display Cursars  bleasure  Math Litilities  Help
B f ]
f:ﬁ' win -
=frmnisesn, | Pt I o B o, B oo DO oo™ B i B N R
w1mh'§r_ecpz)'/' f — | S / // . / /«-
........ ; t
..... LA A A Y
WT 1t Stroke(P1)
Fy
” L 14th Strake (P4)
1
.
Measure P1:mincF1) P2:min(F2) P3:min(F3) P4:min(F4) P&i- - - PE:- - - P -- P&:- - -
value 827 v RLRY 128 B4
w
F4 zeqliC3)[14]
'I.-.II:II:I |_|:
TELEDYNE LECROY 1202019 3:22:12 FM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 3:22:10 PM

Disasterpreparer
EMPStorm

MS WF2 Cable Bundle Test
1st 750V/1500A

Sub 375V/375A

MS WF2 Test Neg - Power Bundle

Page 2 of 2

Channel Status

C2 C3
V / Div 200V 5.00V
Offset 660.0 V 15.60 V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 10 GS/s Segments 14
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -4.34 ps
Mode Stop Slope Negative
Trigger Type Edge Level -128V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF3, MS

TEST DATA SHEETS
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389 MS WF3 1MHz Test Pos - High Side Line 1
User: LeCroyUser

Time: 3/12/2019 10:50:58 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A
Vt Reached
Page 1 of 2
* TELEDYNE LECROY.
. A o . Everywhereyoulook”

8 i S h W B
........... qath - R— , | ;
£l 5 W Mﬂ, ’| | | 1 i M
S i il

WT st Strn!ke (F1)

oty i , PRy o]

362 Is'*" i i ii Iy umﬂi

NN LA L L w"'% - 1L " g
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T ] | I
IL 1=t Stroke (F‘i

=

F*

Measure P1:max(F1) P2:max(F2) P3:max(F3) P4:max(F4) P3- - - PE:- - - P7--- Pa:-- -
walue 157 kY ge4 N 273 14.5%
v v

Fd 2eg(C311]

1004 b Y s500 % 100 %
200 my 1.00 ps 1.00ps 1.00 p=
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:50:58 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 1MHz Test Pos - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset oV 500 mV
Coupling DC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -1.42 ps
Mode Stop Slope Positive
Trigger Type Edge Level 385V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389 MS WF3 1MHz Test Neg - High Side Line 1
User: LeCroyUser

Time: 3/12/2019 10:56:04 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A
Vt Reached
Page 1 of 2
Mol S TELEDYNE LECROY
S A T B o S . . o ﬂ ~ Everywhereyoulook™

b L] et Biroke (P2)y Ay 4
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L1 5t Stroke (F3) €
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&
Measure P1:minfF11 PZmin(F21 P3:min(F31 P4:min(F4) PSi- - - PE:- - - P¥--- Pa.- - -
value -1.85 kY -1.04 kY 292 S4B Y
status v v v v

F4 seg(CI[11]
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:56:04 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 1MHz Test Neg - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset oV 500 mV
Coupling DC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -1.42 ps
Mode Stop Slope Negative
Trigger Type Edge Level -415V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389 MS WF3 1MHz Test Pos - High Side Line 2
User: LeCroyUser

Time: 3/12/2019 11:05:44 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A
Vt Reached
Page 1 of 2
........... \ ﬁ TELEDYNE LECROY.
1 o o o o L o o . Everywherayoulook”
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- i e
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&
Measure P1:mac(F1) P2 max(F2) P3:mac(F 3] P4 max(F4) P&i- - - PE:- - - P -- P&:- - -
walle 1.86 kY TA3kY 251 11.4%

w
Fd4  sea(Ca[l1]
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 11:05:44 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 1MHz Test Pos - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset oV 500 mV
Coupling DC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -1.42 ps
Mode Stop Slope Positive
Trigger Type Edge Level 260V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389 MS WF3 1MHz Test Neg - High Side Line 2
User: LeCroyUser

Time: 3/12/2019 11:02:18 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A
Vt Reached
Page 1 of 2
= S TELEDYNE LECROY
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!
Measure P1:min(F17 P2:miniFZ) P3:min(F31 Pd.min(F4 PS- - - PEi- - - P¥--- Pa:- - -
walue 155 kY -1.04 kY S2EEY 20
status v v v v

F4 =eg(C3I[11]
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 11:02:18 AM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 1MHz Test Neg - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset oV 500 mV
Coupling DC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -1.42 ps
Mode Stop Slope Negative
Trigger Type Edge Level -390 V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 3:32:26 PM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 1MHz Test Pos - Power Bundle

Page 1 of 2

Undo

File Werical Timehase Trigger Display Cursors Measure Math  Analysiz  Utilities  Help Zoom | g

202k

T 15t Stroke (P1)

276 ps | |
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Measure P1imaE=(F1) P2:max(F2) Pamax(F3) Pd:max(F4) P3--- PE:- - - PE--- Pa- - -
walue 155 kY BE2 % 304 % 12.8%

status ' ' ' '
. F&  segrcaifi]
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Company: Disasterpreparer LLC
Model Tested: N/A

Report Number: 24377 Appendix C

DLSA-

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle
1250 Peterson Dr., Wheeling, IL 60090
Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N13389 MS WF3 1MHz Test Pos - Power Bundle
User: LeCroyUser
Time: 3/11/2019 3:32:26 PM
Disasterpreparer
EMPStorm
MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A
Sub 750V/150A
Vt Reached
Page 2 of 2
Channel Status
Cc2 C3
V / Div 500 V 100V
Offset ov 500 mV
Coupling DC1MQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 14# 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -2.28 ps
Mode Stop Slope Positive
Trigger Type Edge Level 450 V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389 MS WF3 1MHz Test Neg - Power Bundle
User: LeCroyUser

Time: 3/11/2019 3:37:20 PM

Disasterpreparer

EMPStorm

MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A
Vt Reached
Page 1 of 2
File ‘“ertical Timebase Trigger Display Cursors Measure Math  Analysis  Uilities  Help Zoam LLI--"-:!.I:I
WT A st Steake rR
-_-93? I
g I
9.013 p=] -4
40.3 !
B3
-39.8
(AT
&
Measwure P4 :minF13 P2:min(F2) P3:min(F3) P4:min(F4) P& - - PE:- - - P¥.--- P&i- - -
value =185 kY -1.02 kY 2EEY 102
status W W 'y W

Fé  segcaili]

t W 1.00 pz O ps =3 5,00 k= : 3
TELEDYNE LECROY 31172019 3:37:28 PM
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Company: Disasterpreparer LLC
Model Tested: N/A

Report Number: 24377 Appendix C

DLSA-

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle
1250 Peterson Dr., Wheeling, IL 60090
Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N13389 MS WF3 1MHz Test Neg - Power Bundle
User: LeCroyUser
Time: 3/11/2019 3:37:20 PM
Disasterpreparer
EMPStorm
MS WF3 1 MHz Cable Bundle Test
1st 1500V/300A
Sub 750V/150A
Vt Reached
Page 2 of 2
Channel Status
Cc2 C3
V / Div 500 V 100V
Offset ov 500 mV
Coupling DC1MQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 14# 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -2.28 ps
Mode Stop Slope Negative
Trigger Type Edge Level -315V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 9:53:45 AM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 10MHz Test Pos - High Side Line 1

Page 1 of 2
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IR l) |
Measure P1:maxiF1) P2:max(F2) P3:max(F3) Pa:max(F4) PSi- - - PG:- - - PE--- Pg:- - -
value 1.54 kv 994 W 30.0% 19.4 %
status v v v v

1 seglCe.. F4 =segiC3... imebaze 206 n3| [Trigoer
10.0 Wi 500 % S00 % 10,0 Seq, 14 100 n= | Stop 355 4
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 9:53:45 AM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 10MHz Test Pos - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset ov 0.00V
Coupling DC1MQ DC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -206 ns
Mode Stop Slope Positive
Trigger Type Edge Level 355V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 9:58:40 AM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 10MHz Test Neg - High Side Line 1

Page 1 of 2
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Measwure P1:miniF17 PZ:miniF2) P3:min(F3) P4:min(F4 Pa- - - PEi- - - P7.--- Pai- - -
value 174 kY -8a4 Y -335 180
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 9:58:40 AM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 10MHz Test Neg - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset ov 0.00V
Coupling DC1MQ DC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -206 ns
Mode Stop Slope Negative
Trigger Type Edge Level -400 V
Source c2 Coupling DC
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DLSA-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:48:21 PM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Company:
Model Tested:
Report Number:
Standard:

Disasterpreparer LLC

N/A

24377 Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MS WF3 10MHz Test Pos - High Side Line 2

Sub 750V/150A
Vt Reached
Page 1 of 2
1 TELEDYNE LECROY
. L B Everywharoyoulook”
ez m | I
e T IR sl e et
______________ ]‘Nm lv :

&
Measure P1:mac(F1) P2 mac(F2) P3maxiF3) P4:maxiF4) PS- - - PE:- - - P7--- P&:- - -
walue 1.54 kW 1.01 kW 3TV 329V
v v v v
F4 Feg(C3)[5]

1 seglC2...
S00 S00
fofs 100 n=

100 n=

100V
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:48:21 PM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 10MHz Test Pos - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset ov 0.00V
Coupling DC1MQ DC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -354 ns
Mode Stop Slope Positive
Trigger Type Edge Level 270V
Source c2 Coupling DC
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Company: Disasterpreparer LLC
DLs i 5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:52:25 PM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

MS WF3 10MHz Test Neg - High Side Line 2

Sub 750V/150A
Vt Reached
Page 1 of 2
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:52:25 PM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 10MHz Test Neg - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 20.0V
Offset ov 0.00V
Coupling DC1MQ DC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 5.0 GS/s Segments 14
Horizontal Time / Pt 200 ps Sampling Mode Sequence
Pts / Div 500.0 S Trigger Delay -354 ns
Mode Stop Slope Negative
Trigger Type Edge Level -405V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 3:51:13 PM

MS WF3 10MHz Test Pos - Power Bundle

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A
Vt Reached
Page 1 of 2
File  “erical Trigger Display Cursors  Measure Math  Analysis  Utilities  Help Zoam ”['-j
|
| | rl: | l# | j
i )W i, %&&W il s
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) | A | | D | A L 1
Measure F‘1:ma::jF1j P2:max(F2) Pamax(F3) Pd:maxF4) PSi-- - PE:- - - P7--- Pai- - -
value 1.56 kY 1.00 kv 267 W AW
status v

Fa =eg(C3F[E]
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 3:51:13 PM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

Page 2 of 2

Channel Status

C2
V / Div 500 V
Offset oV
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 14#
Acquisition Status
Time / Div 100 ns Sampling Rate
Horizontal Time / Pt 200 ps Sampling Mode
Pts / Div 500.0 S Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source Cc2 Coupling

Page 181 of 234

Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

C3

20.0V
0.00V
DC1MQ
Full
100.000

1#

5.0 GS/s Segments
Sequence

-286 ns

Positive

200V

DC

MS WF3 10MHz Test Pos - Power Bundle

14



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 4:04:19 PM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

MS WF3 10MHz Test Neg - Power Bundle

Page 1 of 2
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L
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 4:04:19 PM

Disasterpreparer

EMPStorm

MS WF3 10 MHz Cable Bundle Test
1st 1500V/300A

Sub 750V/150A

Vt Reached

Page 2 of 2

Channel Status

C2
V / Div 500 V
Offset oV
Coupling DC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 14#
Acquisition Status
Time / Div 100 ns Sampling Rate
Horizontal Time / Pt 200 ps Sampling Mode
Pts / Div 500.0 S Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source Cc2 Coupling

Page 183 0f 234

Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

C3

20.0V
0.00V
DC1MQ
Full
100.000

1#

5.0 GS/s Segments
Sequence

-286 ns

Negative

-320V

DC

MS WF3 10MHz Test Neg - Power Bundle

14



Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF4, MS

TEST DATA SHEETS
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 3:22:55 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Pos- High Side Line 1

Page 1 of 2

File  Verical Timebase Trigger Display Cursors Measure Math  Analysizs Wilities  Help

| o . .VT1515‘IDKE¥F‘1%, .
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1
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IR . Y VY YA e Y U VY U
U Y, T . : , \
Measure P1imax(F1) P2:max(F2) P3max(F3) Pd:max(Fd) Pamax(Cd) PE:- - - PT.--- P&i- - -
value LR 197 % 27T 43V
status 4 v w W

F4 zeg(C3...

TELEDYNE LECROY

Lab Notebook Entry from LeCroy DSO MS WF4 Test Pos- High Side Line 1
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DLS /-

1250 Peterson Dr., Wheeling, IL 60090

DSO S/N: LCRY0705N 13389
User: LeCroyUser
Time: 3/13/2019 3:22:55 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

Page 2 of 2

Channel Status

V / Div

Offset

Coupling
Vertical

BW-Limit

Probe

Sweeps

Acquisition Status

Company: Disasterpreparer LLC
Model Tested: N/A

Report Number: 24377

Standard:

Cc2

120V
-430.0V
AC1MQ
Full
1.000e+3

1#

Time / Div 20.0 ys Sampling Rate 100 MS/s
Horizontal Time / Pt 10.000 ns Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -35.6 s
Mode Stop Slope Positive
Trigger Type Edge Level 73V
Source Cc2 Coupling DC

Page 186 of 234

Appendix C

C3

50.0V
-178.0V
AC1MQ
Full
100.000

1#

Segments

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

14



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 3:12:39 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Neg- High Side Line 1

Page 1 of 2

Trigger  Di C = Measure Math  Analysis  Uilities  Help

m%

Measure P1:mincF1) P2:min(F2) P3:min(F3) P4:min(F4) P& max(icd) PE:.- - - P7--- P&:- - -
wallie Prrra -1898 W -280% -48 Y

v
TELEDYNE LECROY 132019 312:48 FM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 3:12:39 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Neg- High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 120V 50.0V
Offset 400.0 V 156.0 V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 20.0 ys Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -35.6 s
Mode Stop Slope Negative
Trigger Type Edge Level -60 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 3:22:55 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Pos- High Side Line 2

Page 1 of 2

File  Wertical Timehase Trigger Display Cursors  Measure Math  Analysis  Wilities  Help

o MT 1st St DK8§P1%. .

\

i
|
|

' ILg=t Stroke 930
LI L T . W 5. \'
i I y -
Measure P4 maE=(F1) P2:max(F2) Pamas(F3 Pd:max(F4) PSimax(C4) PE:- - - F7--- P&:- - -
walue Traw 197 % 277 434

status v v v v

Fd =eqiC3..

M 32018 32304 P
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 3:22:55 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Pos- High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 120V 50.0V
Offset -430.0 V -178.0V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 20.0 ys Sampling Rate 100 MS/s Segments 14
Horizontal Time / Pt 10.000 ns Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -35.6 s
Mode Stop Slope Positive
Trigger Type Edge Level 73V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 3:30:05 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Neg- High Side Line 2

Page 1 of 2

File “erical Timehase Trigger D e Math  Analysis  Utilities  Help

W'T 1=t Stroke (P1)

F

IL 15t Stroke (P3k

|
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Measure P1:miniF1) PZ:miniF2) P3:miniF3) P4:miniF4) P& maxCd) PG:- - - P¥--- Pg:- - -
walue -TEG Y -206 Y -2TEY -48 Y
v

F4 =zeq(C3... imebase -39.6 ps| Trigger [CZ]
7 Seq: 14 2 Stop =107
3 200 ks 100 K e Megative

332019 330113 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 3:30:05 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Neg- High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 120V 50.0V
Offset 3700V 143.0V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 20.0 ys Sampling Rate 100 MS/s Segments 14
Horizontal Time / Pt 10.000 ns Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -35.6 s
Mode Stop Slope Negative
Trigger Type Edge Level -107 Vv
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 2:44:43 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Pos- Power Bundle

Page 1 of 2

File  Verical Timehase Trigger Display Cursors  heasure  bath  Analysis  Utilities  Help

WT 15t Stroke (P1)

. oo Iitst Stroke P30 o C L4tk Stroke (P4 .
Ei\ w--l" . o o - L g - B
i R T R A R et . e e
' | ' |
Measure P1:max(F1) P2 maxi(F2) P3imax(F3) Pd:ma=(F4) P& max(icd) PE;- - - PT--- Pai- - -
walle 795 W 233 W 2a% 1.2

status v

F4 =zeq(C3...

TELEDYNE LECROY 3 3;201 2:44:51 PM
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 2:44:43 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

Page 2 of 2

Channel Status

C2
V / Div 120V
Offset -440.0 V
Coupling AC1MQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 20.0 ys Sampling Rate
Horizontal Time / Pt 2.000 ns Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source c2 Coupling

Page 194 of 234

Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

MS WF4 Test Pos- Power Bundle

C3
5.00V
-16.00 V
AC1MQ
Full
100.000
1#

500 MS/s Segments

Sequence

-35.6 ps

Positive

88V

DC

14



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 2:49:29 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Neg- Power Bundle

Page 1 of 2

Trigger Di S =] Utilities  Help
——
........ . WT.Aat Stroke (P1)
&
= = —— s f " ’ = b "
~ e e 1 L O :
Measure P1:min(F13 P2:minfF2) P3:minfF3) P4:minfF4) P& max(icd) PE;- - - PT--- Pai- - -
value TG Brici=RY 2B A5
W
F4 =eq(C3... i
0 q 200 p= 200 l; 100 k=

TELEDYNE LECROY I A2019 2:49:43 FM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 2:49:29 PM

Disasterpreparer
EMPStorm

MS WF4 Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

VT Reached

MS WF4 Test Neg- Power Bundle

Page 2 of 2

Channel Status

C2 C3
V / Div 120V 5.00V
Offset 430.0V 17.60 V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 20.0 ys Sampling Rate 500 MS/s Segments 14
Horizontal Time / Pt 2.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -35.6 s
Mode Stop Slope Negative
Trigger Type Edge Level -107 Vv
Source c2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF3A, MS

TEST DATA SHEETS
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:03:31 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Pos- High Side Line 1

Page 1 of 2

File  “ertical Trigger Display Cursors Measure Math  Analysis  Wilities  Help
WL 1=t Stroke
14th Stroke

]

ﬂ IT.1st Stroke
T Y WS W W W S
=i L b = T L 5 : : e

Hlf'g\”' | A8 W !:" AR TR A B Sel B A s et A

! \r
Measure P1:max(F1) P2 max(F2) P3:max(F3) Pd:max(F4) Poima=(C4) PE.- - - P -- P&:- - -
walue 593 195 115w 42

o

Fd =eq(C3...
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:03:31 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Pos- High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 100V 50.0V
Offset -310.0V -13.0V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 us Sampling Rate 200 MS/s Segments 14
Horizontal Time / Pt 5.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -148 ps
Mode Stop Slope Positive
Trigger Type Edge Level 106 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:05:31 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Neg- High Side Line 1

Page 1 of 2

File  Wertical Timebhase Trigger Display Cursors Measure Math  Analysis  Wilities  Help

WL 1st Stroke

£ “lnl\n Mﬁ.h. - janihe DK,E- Aw . R b 0 Ao Ao o
i e
\
T stSthe !
AV,
Vv
Measure P1:min(F1) F2:min(F2) P3:minF3) Pd:minF4) Pamax(C4) FE:- - - F7--- Pa:- - -

value -SEE W -193 W S23E W -4
L

F4 =zegiC3...

Edge Meg :
I H20191:05:39 P
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:05:31 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Neg- High Side Line 1

Page 2 of 2

Channel Status

c2 C3
V / Div 100V 50.0V
Offset 281.0V 48.0V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 200 MS/s Segments 14
Horizontal Time / Pt 5.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -148 s
Mode Stop Slope Negative
Trigger Type Edge Level -44
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 12:42:47 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Pos- High Side Line 2

Page 1 of 2

File “erical Timebase Trigger Display Cursors  hMeasure  Math  Analysis  Uilities Help

WL 1=t Steake

- |”vv Ty P gy ©

faah A ' o, )
P W A A ‘*W,M -

Measure P1:max(F1] P2:max(F2) P max(F3) Pa:max(F4) Pomax(C4) PE:- - - P¥--- P&.---
walue 596 W 189 248 W 43
statuz v v v v

1 zeqlc2.. Fd =seqlC3..
100 % 100 % 5
0.0 ps 500 ps 5

TELEDYNE LECROY
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 12:42:47 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Pos- High Side Line 2

Page 2 of 2

Channel Status

c2 C3
V / Div 100V 50.0V
Offset -313.0V -100.0 V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 200 MS/s Segments 14
Horizontal Time / Pt 5.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -148 s
Mode Stop Slope Positive
Trigger Type Edge Level 51V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 12:44:53 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Neg- High Side Line 2

Page 1 of 2

Trigger Display  Cursors  Measure Math  Analysis  Utilities  Help

WL 1zt Stroke

'H'h ' - M 4th Strake

e ‘]:‘?".I.L"".“.Aﬁ‘.'f“f‘!'_‘“ R
H,"I,M“.v‘ I' ‘v I'

Measure P1:min(F1) P2:min(F2) P3:miniF3) Pa:min(F4) PSimaxiCd) PG:- - - P¥--- P&i- - -
valle -601 Y -186 -244 43
v
Fé seq(Ca..
0.0 %l 100 % 1004 RN
2 i 59 =i a0.0ps a00ps : 5 0 k! e
TELEDYNE LECROY 332019 12:45:02 P
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 12:44:53 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Neg- High Side Line 2

Page 2 of 2

Channel Status

c2 C3
V / Div 100V 50.0V
Offset 2920V 59.0V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 200 MS/s Segments 14
Horizontal Time / Pt 5.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -148 s
Mode Stop Slope Negative
Trigger Type Edge Level 71V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:00:45 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Pos- Power Bundle

Page 1 of 2

File  Vetical Timebaze Trigger Display Curzors  Measure  hath  Analysis  Utilities  Help

W1t Siroke

IT 15t Stroke IT 1 4tH Strake

£ ‘-.Li..,..'.,..i..—'.-.. PPN | WU e Sy Sy S U, SO Ao e b TR T AR PO SR A TSR —
] e E'-w-'-—-u - _— s ey ..-.-..I-.-_u..-.w.-.--.-.-....r-—-i—.-.a-a-,-u—-.a -.—...—,—- e ———— | S e—mm =y a---E-u-a

Measure P1:maxF1) P2:max(F2) P3:maxF3) P4:max(F4) PSimax(Cd) PE:- - - PE--- Pg:-- -

walue SEE W 1954 SR 104

status v ' v '

F4 zeqlC3..
s500%
S0.0 ps S0.0 ps
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 1:00:45 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Pos- Power Bundle

Page 2 of 2

Channel Status

c2 C3
V / Div 100V 50.0V
Offset -310.0V -143.0V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 200 MS/s Segments 14
Horizontal Time / Pt 5.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -148 s
Mode Stop Slope Positive
Trigger Type Edge Level 45V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 12:59:11 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Neg- Power Bundle

Page 1 of 2

File “ertical Timebase Trigger Display Coursors  Measure Math  Analysis  Utilities  Help

WL st Stroke
Y
T At Sheoke T A4th Strake
IE_E‘m]m_mﬂ.m o tmam, m'—' " bt \“- r——— S T T E T R R C Y U VRO PP VUSSR
B e i " — . -, e A o
I !
Measure P4 mingF17 P2 min(F2) P3:min(F3) P4:min(F41 P& max(cd) PE:- - - P7--- P&i- - -
value -G0E -190 Y -32W -0
o
Fd =segiC3..
TELEDYNE LECROY 132019 12:50:20 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/13/2019 12:59:11 PM

Disasterpreparer

EMPStorm

MS WF5A Cable Bundle Test
1st 750V/2000A

Sub 187.5V/400A

Max Gen - IT or VL not Reached

MS WF5A Test Neg- Power Bundle

Page 2 of 2

Channel Status

c2 C3
V / Div 100V 50.0V
Offset 2920V 59.0V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 50.0 s Sampling Rate 200 MS/s Segments 14
Horizontal Time / Pt 5.000 ns Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -148 s
Mode Stop Slope Negative
Trigger Type Edge Level 71V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

CS117

CABLE BUNDLE WF3, MB

TEST DATA SHEETS
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DLSA-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:29:36 AM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

Page 1 of 2

Company: Disasterpreparer LLC

Model Tested: N/A

Report Number: 24377 Appendix C

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MB WF3 1MHz Test Pos - High Side Line 1

CwT st E'p1 VT 20th (P2

q TELEDYNE LECROY.

. Everywhereyoulook”

"'I” VIIT !‘H\" wwn]

A
Measure P1:max(F1) F2:max(F2) P3:max(F3) Pd:max(F4) PSmax(F3) PE:minF3) F7:max(F4) Pa:miniF4)
walue 986 953 156 W 143 %
W W

2eq(C320]
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:29:36 AM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

MB WF3 1MHz Test Pos - High Side Line 1

Page 2 of 2

Channel Status

c2 C3
V / Div 500 V 5.00V
Offset 10V 0.00V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -1.24 ps
Mode Stop Slope Positive
Trigger Type Edge Level 370V
Source Cc2 Coupling DC
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DLSA-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:21:07 AM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

Page 1 of 2

Company: Disasterpreparer LLC

Model Tested: N/A

Report Number: 24377 Appendix C

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MB WF3 1MHz Test Neg - High Side Line 1

. Bverywhereyoulook”

ﬁ TELEDYNE LECROY

F Y
| | TIRCLAN N R [
ol 0 W O W AT s
H !
.......... (P 1L
O I
1o
| s U
FY
Measuwure P1.min(F1) P2:min(F2) P3min(F3) P4:min(F4) Pamax(F3) PE.min(F3) P max(F4) PE:min(F4)
walue -967 W -929W 147 S35
status v 4
F4 Feq(C3)[20]

1 =eglC2...

1.00 ps

1.00 ps

top

: E-:i:;;a
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:21:07 AM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

MB WF3 1MHz Test Neg - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 5.00V
Offset 10V 0.00V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -1.24 ps
Mode Stop Slope Negative
Trigger Type Edge Level -35V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389 MB WF3 1MHz Test Pos - High Side Line 2
User: LeCroyUser

Time: 3/12/2019 11:29:18 AM
Disasterpreparer

EMPStorm
MB WF3 1 MHz Cable Bundle Test
900V/15A
VT Reached
Page 1 of 2
q TELEDYNE LECROY
B . - BEverywhoreyoulook”
W T ¥k 2Pk (P2)
I W | __l' D .l . | I I [ I I [ I I
N 'H I " .
e A i fir [ "
| | | r ! | 1 | 1 | | 1 | | 1 |
Fy
S ]
3 skl 15‘” (”;_L* Vil s el e ".:_—“_J“ TP
B e e T e S G ey L L
F Y
Measwre P1:max(F1) P2 max(F2) P3:max(F3) Pd:max(F4) PS:max(F3) PE:min(F3) P7:max(F4) P&:min(F4)
value 985 77 101 W ary
status v v v v

seglCaI20]
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 11:29:18 AM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

MB WF3 1MHz Test Pos - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 5.00V
Offset ov 0.00V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -1.74 ps
Mode Stop Slope Positive
Trigger Type Edge Level 7BV
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 11:34:59 AM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

MB WF3 1MHz Test Neg - High Side Line 2

Page 1 of 2

ﬁ TELEDYNE LECROY.

. BEverywhereyoulook™

€2 A

A1 b b g sl L1 “'*--:n.....l.lh*w-"'"‘-n-ﬁnu--"“"*-.-*' TP
MY T i

Measure P1.minF1) P2:min(F2) P3min(F3) P4:min(F4) Pamax(F3) PE.min(F3) F7max(F4) PiE.minF4)
walue 873N 943 A E5W
status

4

seqC3I20]
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 11:34:59 AM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

MB WF3 1MHz Test Neg - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 5.00V
Offset ov 0.00V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 1.00 ps Sampling Rate 10 GS/s Segments 20
Horizontal Time / Pt 100 ps Sampling Mode Sequence
Pts / Div 10.0000 kS Trigger Delay -1.74 ps
Mode Stop Slope Negative
Trigger Type Edge Level -160 V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N13389 MB WF3 1MHz Test Pos - Power Bundle
User: LeCroyUser

Time: 3/11/2019 2:00:47 PM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT/IL Reached

Page 1 of 2

File “ertical Timebase Trigger Display Cursors Measure dath  Analysis  Utilities  Help Zoam ”_”-j

M . Lt

Y
Measure P1:max(F1) P2:max(F2) P3max(F3 Pd:max(F4) PSmax(F3) PE:min(F3) PT.max(F4) PE:minF4)
walue 973y Q44 6.1 % 16.0 %
status v v v

1.00 ps

Fd4 =eg(C3...

0,00 % &
TELEDYNE LECROY
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 2:00:47 PM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT/IL Reached

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset -30V
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate
Horizontal Time / Pt 100 ps Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source c2 Coupling

Page 220 of 234

Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

C3

5.00V
0.00V
AC1MQ
Full
100.000
1#

10 GS/s Segments
Sequence

-1.74 ps

Positive

125V

DC

MB WF3 1MHz Test Pos - Power Bundle

20



Company: Disasterpreparer LLC

5 Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N13389 MB WF3 1MHz Test Neg - Power Bundle
User: LeCroyUser

Time: 3/11/2019 2:06:18 PM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

Page 1 of 2

Uni |_:I fal

File  “ertical Trigger Display Cursars  Measure Math  Analysis  Utilities  Help Zoom

IL 14t (P4

£ Jlu.JtuuT__ I r111|' : Iiw&m%%%wﬁ#www_ﬁl%m% _____

&
Measure P1:miniF17 P2:minfF2) P3min(F3) P4:min(F4) P& max(F3) PE:min(F3) P maxiF4) Pa:minfF4)
walle -97oY -958 BN -4
status v v v v

F4 =eglC3..
00 Y .00
1.00 ps= 1.00 p=

102019 2:08:55 FM
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1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 2:06:18 PM

Disasterpreparer

EMPStorm

MB WF3 1 MHz Cable Bundle Test
900V/15A

VT Reached

Page 2 of 2

Channel Status

c2
V[ Div 500 V
Offset -30V
Coupling ACIMQ
Vertical
BW-Limit Full
Probe 1.000e+3
Sweeps 1#
Acquisition Status
Time / Div 1.00 s Sampling Rate
Horizontal Time / Pt 100 ps Sampling Mode
Pts / Div 10.0000 kS Trigger Delay
Mode Stop Slope
Trigger Type Edge Level
Source c2 Coupling
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

Appendix C

C3

5.00V
0.00V
AC1MQ
Full
100.000

1#

10 GS/s Segments
Sequence

-1.74 ps

Negative

-225V

DC

MB WF3 1MHz Test Neg - Power Bundle

20



Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N13389 MB WF3 10MHz Test Pos - High Side Line 1
User: LeCroyUser

Time: 3/12/2019 10:04:52 AM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

VT/IL Reached

Page 1 of 2

1 TELEDYNE LECROY.
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Measure P1:mae=(F1) P2 max(F2) P3ma=(F 31 P4 max(F4) PS:max(F 31 PE.min(F3) PT.max(F4) P&:mincF4)
walle 960 W 64 W 16.6 Y 16.3%

status v

F4 seq(C3[20]
10,0 : v
0.00% 1l nz 100 Nz 100 n=
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:04:52 AM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

VT/IL Reached

MB WF3 10MHz Test Pos - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset 20V 0.00V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -238 ns
Mode Stop Slope Positive
Trigger Type Edge Level 95V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC
DI s% Model Tested:  N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:12:07 AM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

Page 1 of 2

MB WF3 10MHz Test Neg - High Side Line 1

ﬂ TELEDYNE LECROY.

. Bverywhereyoulook”

LR

Bl
A 10 [ |
! RSE (G

Y
Measure P1:mincF1) P2:min(F2) P3:min(F3) Pa:min(F4) P& ma=(F3) PE:min(F3) PTmax(Fa) Pa:min(F4)
walle -T1ay E=EERY -6 % BICR=RY
status W W v
seg(C3)[20]

100 % S00 % S00 &

0.00 % 100 ns 100 nE

Fa
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 10:12:07 AM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

MB WF3 10MHz Test Neg - High Side Line 1

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 10.0V
Offset 20V 0.00V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -238 ns
Mode Stop Slope Negative
Trigger Type Edge Level -425V
Source Cc2 Coupling DC
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DLSA-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:29:05 PM

Disasterpreparer

Company:
Model Tested:

Report Number: 24377

Standard:

Disasterpreparer LLC

N/A

Appendix C

MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MB WF3 10MHz Test Pos - High Side Line 2

EMPStorm
MB WF3 10 MHz Cable Bundle Test
900V/15A
IL Reached
Page 1 of 2
7 TELEDYNE LECROY
. . BEverywhoreyoulook
YT 20th (P2)
€2 L, IIF %%'“ . #'. JM #_, Fﬂlﬂw*
r! 1 s
_____ ALY N -
Fy
.. 4=t (P ﬁﬁ

ul
&
Measure P max(F1) P2 max(F2) P3mac(F3) Pad:ma(F4) P& max(F3) PE:min(F3) P7 max(F4) PaE:min(F4)
wallie 445 W 443 % 172y 161
status 'y 'y "4 W
seqC3[20]

Fa
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:29:05 PM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

MB WF3 10MHz Test Pos - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 5.00V
Offset 20V 0.00V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -206 ns
Mode Stop Slope Positive
Trigger Type Edge Level 240V
Source Cc2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:37:06 PM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

MB WF3 10MHz Test Neg - High Side Line 2

Page 1 of 2
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&
Measuwre P1:min(F11 P2:min(F2) P3min(F 3] P4:mincF41 Pa:max(F3) PE:min(F 31 PT.max(F4) Pamin(F4)
valie -ATT Y -430Y R AT

status "4 "4 "4 v
F4  zegrCH[20]

1- IjI:I I :I-::
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/12/2019 12:37:06 PM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

MB WF3 10MHz Test Neg - High Side Line 2

Page 2 of 2

Channel Status

C2 C3
V / Div 500 V 5.00V
Offset 20V 0.00V
Coupling AC1MQ AC1MQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -206 ns
Mode Stop Slope Negative
Trigger Type Edge Level -265V
Source Cc2 Coupling DC
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DLSA-

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 2:13:52 PM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

Page 1 of 2

Company: Disasterpreparer LLC

Model Tested: N/A

Report Number: 24377 Appendix C

Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

MB WF3 10MHz Test Pos - Power Bundle
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Measure P1:ma=(F1) P2:max(F2) P3:max(F3) Pa:max(F41 P ma=(F3) PE: min(F3) PTmax(F4) Pa:min(F4)
value 4B 460 W 187 1.0%
status v

v offae = 0 GSiz §Edge Positive
TELEDYNE LECROY 112019 21430 PM
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 2:13:52 PM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

MB WF3 10MHz Test Pos - Power Bundle

Page 2 of 2

Channel Status

c2 C3
V / Div 200V 10.0V
Offset -20.0V 0.00V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -206 ns
Mode Stop Slope Positive
Trigger Type Edge Level 136 V
Source c2 Coupling DC
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO

DSO S/N: LCRY0705N 13389 MB WF3 10MHz Test Neg - Power Bundle
User: LeCroyUser

Time: 3/11/2019 2:33:39 PM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

Page 1 of 2
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Measure P1:mincF1) P2:min(F2) P3:min(F3) P4:minF4) Pomax(F3) PE:min(F3) F7:maxF4) Pa:min(F4)
walue S3FE Y 3T SITEY ATAN
W v

Fd =seqiC3...
200 % 100
100 n= 100 n=

annzm 9 234045 F'M
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Company: Disasterpreparer LLC

; Model Tested: N/A
Report Number: 24377 Appendix C
Standard: MIL-STD-461G CS117 Lightning Induced Transient Cable Bundle

1250 Peterson Dr., Wheeling, IL 60090

Lab Notebook Entry from LeCroy DSO
DSO S/N: LCRY0705N 13389

User: LeCroyUser

Time: 3/11/2019 2:33:39 PM

Disasterpreparer

EMPStorm

MB WF3 10 MHz Cable Bundle Test
900V/15A

IL Reached

MB WF3 10MHz Test Neg - Power Bundle

Page 2 of 2

Channel Status

c2 C3
V / Div 200V 10.0V
Offset -20.0V 0.00V
Coupling ACIMQ AC1IMQ
Vertical
BW-Limit Full Full
Probe 1.000e+3 100.000
Sweeps 1# 1#
Acquisition Status
Time / Div 100 ns Sampling Rate 20 GS/s Segments 20
Horizontal Time / Pt 50 ps Sampling Mode Sequence
Pts / Div 2.0000 kS Trigger Delay -206 ns
Mode Stop Slope Negative
Trigger Type Edge Level -58 V
Source c2 Coupling DC
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