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1 INTRODUCTION

1.1 Purpose

The purpose of this document is to present the procedures used and the results obtained during the performance
of a MIL-STD-461G test program on the EUT. The test program was conducted to determine the ability of the EUT
to successfully satisfy the requirements specified in the references listed in Section 2.0.

Client Information

This EMITR is contracted by EG4 Electronics LLC, Sulphur Springs, TX 75482.

Scope

This EMITR is applicable to the qualification of the 18kPV-12LV. The 18kPV-12LV is required to meet the require-
ments in MIL-STD-461G.

1.2 Acronyms

EUT: Equipment Under Test EMC: Electromagnetic Compatibility

EMI: Electromagnetic Interference EMITP: Electromagnetic Interference Test Procedure
EMITR: Electromagnetic Interference Test Report ICS: Instrument Control System

LISN: Line Impedance Stabilization Network ODBC: Open Database Connectivity

OLE: Object Linking and Embedding PSA: Performance Spectrum Analyzer

RF: Radio Frequency TEM: Transverse Electromagnetic

TPD: Terminal Protection Device TILE: Total Integrated Laboratory Environment Software

1.3 Definitions

Decibel (dB) is a logarithmic unit of measurement that expresses the magnitude of a physical quantity (usually power
or intensity) relative to a specified or implied reference level.

Metric Units are a system of measures defined by the International System on Units based on the “Le System Inter-
national d’ Unites (SI)”, of the International Bureau of Weights and Measures. These units are described in ASTM
E3380

Non-Developmental Item is a broad, generic term that covers material available from a wide variety of sources both in-
dustry and Government with little or no development effort required by the procuring activity.

Octave refers to the interval between one frequency and another with double its frequency.
Semi-Anechoic Chamber refers to a chamber with RF absorber lining on all walls and ceiling, but not the floor.

Safety Critical is a category of subsystems and equipment whose degraded performance could result in loss of life
or loss of vehicle platform.

Test Setup Boundary includes all enclosures of the EUT and the 2 m of exposed interconnecting leads (except for
leads which are shorter in actual installation) and power leads required by MIL-STD-461G.
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The following listed in Tables 2-1 and 2-2 form a part of this document to the extent specified herein.

Table 2-1 Government Specifications, Standards, and Handbooks

No Specification Rev | Title
1 MIL-STD-461 G Department of Defense Interface Standard, Requirements for the Control of Electromagnetic
Interference Characteristics of Subsystems and Equipment, dated December 11, 2015
2 MIL-STD-220 B | Method of Insertion Loss Measurement, dated June 25, 2004, with Change 1
3 DI-EMCS-80201C c ?I?gltgcl)toe7m Description Electromagnetic Interference Test Procedures (EMITP), dated August
4 | S9407-AB-HBK-010 2 | Handbook of Shipboard Electromagnetic Shielding Practices, dated September 30, 1989
DoDI 6055.11 N/A | Protecting Personnel from Electromagnetic Fields, dated August 19, 2009
Table 2-2 Other Documents, Drawings, and Publications
No Specification Title
6 POEG40233 Customer Name Purchase Order, dated 05/08/2024
0OP0658121-0 Element Quotation to Customer Name, dated 05/03/2024
ISO/IEC 17025L:2017(E) General Requirements for the Competence of Testing and Calibration Laboratories
Element SOP 110 Standard Operating Procedure — Electrical Safety dated June 4, 2012
10 Element SOP 114 Lock Out/Tag Out Procedure, dated November 2, 2010
American National Standard for Methods of Measurement of Radio Noise Emissions
11 ANSI C63.4-2003 from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz—-40 GHz,
2003
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3 EQUIPMENT UNDER TEST

3.1 Description

Table 3.1-1 lists key parametric data for the 18kPV-12LV

Table 3.1-1 Parametric Data for the 18kPV-12LV
Length: | 34.3 inches Weight: | 121.25lbs
Width: | 20.5 inches Input Power: | 208VAC/60 Hz and 28VDC
Height: | 11.2 inches

3.2 Test Configuration
To be supplied by customer.
33 EMI Test Grounding Method

The EUT was connected to the ground plane with a braided copper strap. The connection between the EUT and the ground
plane was verified to be in accordance with installation guidelines. The ground braid construction is flat CRES 316 bond
strap, 9x 2 x 0.02”.

34 Security Classification

This equipment is considered an unclassified defense article. While unclassified, it should be handled only by author-
ized personnel. This equipment contains technical data within the definition of the International Traffic in Arms
Regulations, and is subject to the export control laws of the USG. Retransfer of this data by any means to any Foreign
Person, whether in the United States or abroad, without the written approval of the U. S. Department of State, is
prohibited. See CFR 22 Parts 120-130.
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4 TEST REQUIREMENTS

This section provides an overview of the EMI test plan.

4.1 Test Dates and Location
Table 4.1-1 Test Dates and Locations

Section Test MIL-STD-461G Section Dates
5.1 CS115 5.13 06/13/2024
5.2 CS116 5.14 06/12/2024
5.3 Cs117 5.15 06/14/2024 —07/02/2024
Note: All testing was performed at Element in Plano, TX.

The following signatures record the testing that was performed in accordance with test procedures contained herein.

Table 4.1-2 MIL-STD-461G Test Completion Verification

Signature indicates the test was supervised by Element representative.
Test Verified by Signature Date
CS115 06/13/2024
Cs116 Dieu Vo W 06/12/2024
Cs117 06/14/2024 -07/02/2024
4.2 Test Resources

Lists of the Element provided equipment used during testing are included in each test section. This equipment is
calibrated according to ISO/IEC 17025:2017(E) and calibration is traceable to the National Institute of Standards and
Technology (NIST). Calibration records are maintained on file at Element.

Test Personnel

Element provided a test operator and supervisory personnel to perform the test steps for each of the test procedures
described in Section 5. The client provided support personnel to monitor the EUT performance and determine suscepti-
bility of the EUT in accordance with criteria and procedures in Sections 3.3 and 4.5. During the performance of RE102 and
RS103 these and all personnel were outside the test chamber with the door closed. During the performance of CS115 and
CS116 these personnel may have been located inside the test chamber as required.

Test Equipment
The test chamber contained only necessary equipment to perform the test; anything that does not support the test
was removed from the test chamber.

Ambient Electromagnetic Level

During testing, the ambient electromagnetic level measured with the EUT de-energized and all auxiliary equipment turned
on was at least 6 dB below the allowable specified limits when the tests are performed in a shielded enclosure. Ambient
conducted levels on power leads were measured with the leads disconnected from the EUT and connected to a resistive
load which draws the same rated current as the EUT. When tests are performed in a shielded enclosure and the EUT is in
compliance with required limits, the ambient profile need not be recorded in this EMITR. When measurements are made
outside of a shielded enclosure the ambient conditions for temperature, humidity and barometric pressure are recorded.
The ambient conditions were recorded in this EMITR and they did not compromise the test results.
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4.3 General Test Requirements

43.1 Test Facility

All testing occurred within a shielded semi anechoic enclosure, located in Plano, TX. The chamber is lined with anechoic
Radio Frequency (RF) absorbing cones on the walls and the ceiling. Peripheral equipment was located outside the shielded
enclosure. All power leads entering the shielded enclosures were routed via electromagnetic interference filters to provide
at least 80 dB of attenuation above 10 kHz when measured in accordance with MIL-STD-220B. Interconnecting cables were
routed via feed-through ports mounted on the enclosure. Shielding effectiveness to electric fields and plane waves of this
EMI test chamber exceeded 80 dB from 14 kHz—10 GHz, and 60 dB from 10 GHz—40 GHz.

The anechoic RF absorber material shown in Figure 4.3-1 (carbon impregnated foam pyramids) is used when per-
forming electric field radiated emissions or radiated susceptibility testing inside a shielded enclosure. It is intended
to reduce reflections of electromagnetic energy and to improve accuracy and repeatability.

EMC-24CL Maximum Reflection at Normal Incidence (dB) MHz dg  MIL-5TD-461D/E Performance Requirement
i 60 -3 FREQUENCY MINIMUM ABSORBTION
10 ™ s e
100 -7 B0 MHz - 250 MHz GdB
. 200 15 250 MHz - 40 GHz 10d8
= 250 ~20
5 300 -30 —
i o 500 35
] M 1,000 - 40
-0 2,000 -50  mw
A A0 o
50 6,000 -50 :‘_T
10,000 - 50 & i
18,000 ~50 “I
10 100 1000 40000 100000 40,000 o= 45 W:in

Frequency (MHz)

Figure 4.3-1 EMC 24PCL RF Absorber Performance Data
4.3.2 Ground Plane

The ground plane was a copper plane, measuring 350 cm x 89 cm, placed on a table inside the shielded enclosure.
The shielded enclosure measures 20’ x 18’ x 10’. The EUT was bonded to the ground through a ground strap provided
by EG4 Electronics LLC. The ground plane met the requirements of MIL STD-461G.

The EUT was installed on a metallic ground plane as shown in Figure 4.3-2. Equipment orientation in relation to ground
plane and antennae was determined after near-field probe of equipment determined the greatest source of emissions.
For purposes of test planning, it was assumed that the front face of the EUT was the worst case for emissions and suscep-
tibility as the other faces of the EUT are continuous metal construction with the exception of the bottom face which allows
cable penetration. See Figure 4.3-2 for details of the Element provided fixture to simulate shipboard installation.

Beading:
Pl
» »
Hrem 5 e Thick 2 cm
o T\ Winindustive Stardotr 7 ..f S oL
i | s =3 - ——
e B0 e

Figure 4.3-2 EUT Bench Top
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4.3.3 Power Source Impedance

Tolerance +20%

Impedance ({Ohms)

10k 100k M 10M 100M
Frequency (Hz)
Figure 4.3-3 LISN Impedance Example
The impedance of power sources providing input power to the EUT were controlled by LISNs for all measurement
procedures of this document unless otherwise stated in a particular test procedure. LISNs were not used on output
power leads. The LISNs were located at the power source end of the 2.5 m exposed length of power leads. The LISN
impedance characteristics were in accordance with Figure 4.3-3. The LISN impedance was measured at least annually
under the following conditions:
e The impedance was measured between the power output lead on the load side of the LISN and the metal en-
closure of the LISN.
e The LISN signal output port had a 50 ohm termination.
The power input terminal on the power source side of the LISN was un-terminated. The impedance measurement
results are provided in this EMITR.

Frequency Accuracy

In order for the EUT to successfully satisfy the requirements specified in the references listed in Section 2.0, the
frequency accuracy of the recorded measurements was within +2%. Verification with a frequency counter or other
measuring device was required. Amplitude Accuracy was +2 dB.

Other Accuracies

e Distance: £5%

e« Amplitude, measurement system (includes measurement receivers, transducers, cables, and so forth): +3 dB
e Time (waveforms): 5%

e Resistors: £5%

e Capacitors: £20%
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4.4 General Test Precautions

Excess Personnel and Equipment

The test area was kept free of unnecessary personnel, equipment, cable racks, and desks. Only the equipment es-
sential to the test being performed was in the test area or enclosure. Only personnel actively involved in the test
was permitted in the enclosure.

Overload Precautions

Measurement receivers and transducers are subject to overload, especially receivers without pre-selectors and ac-
tive transducers. Periodic checks were performed to assure that an over-load condition did not exist. Instrumenta-
tion changes were implemented to correct any overload condition.

Linear Response of Signal
In accordance with ANSI C63.4-2003 Clause 4.2, the measuring system satisfied the following condition:

e The measuring system shall have a linear response.

If a non-linear response was suspected due to an overload condition, the linearity response of the measurement system
was verified. This was accomplished by performing a continuous sweep across the measurement range. A second
sweep was performed with external RF attenuation added to the front end of the spectrum analyzer to confirm that
the measurement amplitude at the suspect frequencies were reduced corresponding to the amount of attenuation
applied.

For example, a linear response would be verified if a 30 dB signal measured through a 10 dB attenuator reads 20 dB,
and reads 10 dB through a 20 dB attenuator. A non-linear response would be verified if a 30 dB signal reads a value
higher than expected through a given attenuator (non-linear response: 30 dB input — 10 dB attenuator = 27.5 dB)

If a non-linear response was verified, the addition of more external attenuation or internal attenuation with an RF
reference level adjustment was required to regain a linear measurement response. Newer models of EMI Receivers
such as the Agilent E4446A series indicate where an IF or RF overload exists. In this case, the attenuation of the
analyzer’s input signal was adjusted until the overload indication was removed.

RF Hazards

Some tests in this report result in electromagnetic fields that were potentially dangerous to personnel. The permis-
sible exposure levels in DoDI 6055.11 did not exceed in areas where personnel are present. Safety procedures and
devices were used to prevent accidental exposure of personnel to RF hazards.

Shock Hazard

Some tests require potentially hazardous voltages to be present. Extreme caution was taken by all personnel to
assure that all safety precautions were observed.

See the Element Standard Operating Procedure SOP 110 for electrical safety and SOP114 for Lock-Out Tag-Out pro-
cedures.
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5 TEST DESCRIPTIONS AND RESULTS

Table 5-1 Test Results Summary

Section Test Met Criteria?
5.1 MIL-STD-461G CS115 Yes
5.2 MIL-STD-461G CS116 Yes
53 MIL-STD-461G CS117 Yes

*The decision rule used to state compliance is in accordance with the test specification used for testing.
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5.1 Conducted Susceptibility: Method CS115 Bulk Cable Injection, Impulse Excitation
5.1.1 CS115 Purpose
This test verifies the ability of the EUT to withstand impulse signals coupled onto its cables.

5.1.2  CS115 Limit

The EUT shall not exhibit any malfunction, degradation of performance, or deviation from specified indications be-
yond the tolerances indicated in the individual equipment or subsystems specification when subjected to a pre-
calibrated signal having rise and fall times, pulse width, and amplitude as specified in Figure C5115-1 at a 30 Hz rate
for 1 minute.

~+-- 90%

Repetition Rate = 30Hz

Limit Level (Amps)

Figur:e E5115-1 Signal Characteristics for all Applic;tgons
5.1.3 CS115 Test Setup
The EUT was setup in accordance with Figure 4.3-1 and Section 3.2.
5.1.4  CS115 Calibration

The test equipment is configured per Figure CS115-2. The injection probe is calibrated as follows:

1. Theinjection probe is placed around the center conductor of the calibration fixture.

2. One end of the calibration fixture is terminated with a coaxial load. The other end is terminated with an atten-
uator connected to an oscilloscope with 50ohm input impedance.

Calibration proceeds as follows:

1. The measurement equipment is turned on and sufficient time is allowed for stabilization.

2. The pulse generator source is adjusted for the rise time, pulse width, and pulse repetition rate requirements.

3. Thesignal applied to the calibration fixture is increased until the oscilloscope indicates that the required current
level is flowing in the center conductor of the calibration fixture.

4. ltis verified that the rise time, fall time, and pulse width portions of the waveform have the correct durations,
and that the correct repetition rate is present. Note that the precise pulse shape cannot be reproduced due to
the inductive coupling mechanism.

5. The pulse generator amplitude setting is recorded.

5.1.5 CS115 Test Procedure
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The test equipment is configured per Figure CS115-3, and as follows:

1. Theinjection and monitor probes are placed around the cable bundle interfacing with a/an EUT connector.

2. The monitor probe is placed 5 cm from the connector. If the connector and backshell’s overall length exceeds 5
cm, the monitor probe is positioned as close to the connector’s backshell as possible.

3. Theinjection probe is positioned 5 cm from the monitor probe.

Testing proceeds as follows on all required cables:
1. The EUT s turned on and sufficient time is allowed for stabilization.
2. Susceptibility Evaluation:
A. The pulse generator is adjusted, as a minimum, for the amplitude setting determined in Step 5 of the pre-
vious Calibration Procedure.
The test signal is applied at the pulse repetition rate for the required duration.
The EUT is monitored for degradation of performance.
If susceptibility is noted, the threshold level is determined and it is verified to be above the limit.
The peak current induced on the cable is recorded off the oscilloscope.
Steps A—E are repeated on each cable bundle interfacing with each electrical connector on the EUT.
Coaxial Calibration Fixture
Load Injection Probe
""" Drive Cable

mmonw

Oscilloscope
with 50 Q Input

Figure CS115-2 Calibration Setup

]ﬂ power lnpu':

Scm

5cm

5cm

Oscilloscope
with 50 Q Input

Drive Cable

5cm

Interconnecting Cables

with actual or simulated

loads and signals
Figure CS115-3 Bulk Cable Injection

5.1.6  CS115 Test Results
The EUT complied with the requirements in Section 2.0.

5.1.7  CS115 Test Photographs
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CS115 Test AC L2

CS115 Test DC High Side CS115 Test Setup
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CS115 Verification Setup
5.1.8  CS115 Test Data
CUSTOMER: EG4 Hectronics LLC MJO: PR183529
TEST ITEM: 18kPV-12LV DATE: 6/13/2024
PART NUMBER 0D00.0000601 UNIT NO: EMI# 1
SPECIFICATION: MIL-STD-461G CHAMBER NO: N/A
EUT Power Input 208VAC/60Hz and48VDC
Limit SA
CS115 Conducted Susceptibility, Bulk Cable Injection, Impulse Excitation
Test Level: 30 nanosecond pulse width @ 5 Amps. Pulse rate at 30 Hz per second for one minute.
Temperature: 22¢ Humidity: 54% |Barometric Pressure: 998mBars
E Test Level |Actual Test Test on Cabl Result C i
requenc est on Cable esults omments
aeney @) @
30n S Impulse Excitation 5 >5 AC Bundle Pass
30nS Impulse Excitation 5 >5 ACLI Pass
30nS Impulse Excitation 5 >5 ACI2 Pass
30n S Impulse Excitation 5 >5 DCBundle Pass
30nS Impulse Excitation 5 >5 High Side Pass
TECHNICIAN / ENGINEER: Phuoc Tran DATE: 6/13/2024




Element Test Report TR-PR183529 461G, Rev. 1

® clement

18 of 350
CS115 Verification Test Data for Impulse Excitation Test

84l ! I \

| 1 | ‘
! ! | \
BA| 1 I ‘
R e e e e e i R R i R =P musEe s R e \
' \
44| |
i |
' \
24| |

i «
& |
I g ‘
' \
' \
24| 1
! I \
| ! | |
| 1 | ‘
-4A | i | ‘
| ! | |
-6A i ; | ‘
| I I ‘
-8A i c:z & |
-50ms -40ms -30ms -20ms -10ms Dﬁs 10ms 20ms 30ms 40ms 50ms
Measure P1:max(C2) P2:min{C2) P3--- P4--- P5.--- P6:- P7:--- P8:-- -

value 535A -1.96 A
status v v
10.0 msieiv|[Stop
125MS 125 Msis| [Edge
X= Ons AX= 33.050000 ms
X2= 33.050000 ms 1/AX%= 30.257186 Hz

CS115 Verification 30Hz

-8A| c2 c
-288ns -188ns -8.8ns 42ns 11.2ns 21.2ns 31.2ns 41.2ns §1.2ns 61.2ns 71.2ns
Measure P1:max(C2) P2:min(C2) P3..-- P4--- P5:- PE:- - - P7 Pg:-
value S541A 226A
v v
Tigger
hiv|[Stop
250 5 2.5 GSis| |Edge Either|
X1= 700ps &X=  325ns
X2= 33.2ns 1/8%= 3077 MHz

CS115 Verification 30nsec
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-288ns -188ns -88ns 4ans 11.2ns 21.2ns 31.2ns #1.2ns §1.2ns 61.2ns 71.2ns
Measure _P1:max(C2) P2:min(C2). P3:-- Pl P5 P6: Pz P8--
value 541A 226 A
v v

X1=332ns &%= 18ns
X2= 350 ns 1/8%= 556 MHz

CS115 Verification Fall Time

. 3

| I |

| I |

-ZAI | |

| 1 |

| 1 |

-JAI 1 |

| 1 |

| 1 |

»GAI \ |

| 1 |

i Lo
-8A 1L I C2 C2.

-288ns -188ns -88ns $2ns

Measure P1:max(C2) P2:min(C2)
value 541A 226A
v v

11.2ns 2208 31208 #.2ns 51.2ns 812ns 71.2ns

P4:-- - P5:- PB:- - -

PZ:. - -

0 ns = J
X2= 700 ps 1/8X= 625 MHz

CS115 Verification Rise Time
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)

1 {5
MVMWWWWWWVW

2.00 Afdiv|
0.0ma offset

CS115 Test on AC Bundle

" |

Ll

i HU/U\ Uﬂ M{\ VJ IUI | /ﬂuﬂw A s
T I

S 00 Al
0.0mA offsel

CS115 Teston AC L1
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nn NN
ae L AT i ot o
]| kil

| l VUV
4 !
HA
-BA
-19.6ns 4Mps 204ns 40.4ns 60.4ns 80.4ns 100.4ns 120.4ns 140.4ns 160.4ns 1804 ns
Measure P1:max(C1) P2:min(C1) P3--- P4 - P5- - - PBi-- - P7- P8:- - -
valug B3 A AETA
L ¢ 4
TS0 Al
00ma offset]
CS115 Teston AC L2
8A
A
4h
I by A i
a 4) AMNMW Mﬂ\mw f\Mh T AAA/\A/\ ANV DAL st b
U m UH UVUU V]J)rHquuv V TV YA L L U A
-IA UU “ [J V U
4A V
HA
BA
-18.6ns 400 ps 204ns 404ns 604ns 804 ns 100.4 ns 1204 ns 140.4 ns 1604 ns 1604 ns
Measure P1imax(C1) P2:min(C1) B3i--- Par Bole P B P8:- - -
value B2A S158A

o 4

Timebase 604 ns|(Trigger [ OIB
200 nsidiv|[Ston 0004,
5005 25655 [Edge Either]

CS115 Test on DC Bundle
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84

ﬂm MAA\/W il LA

24 wr u v v
4A
BA
-BA
-19.6ns 4Mps 204ns 40.4ns 60.4ns 80.4ns 100.4ns 120.4ns 140.4ns 160.4ns 1804 ns
Measure P1:max(C1) P2:min{C1) P3--- P4:-- P& - PBi-- - P7--- P8:- - -
valug 540 A -400 A

L ¢ 4

00 A
0.0mé offeed

CS115 Test on DC High Side

5.1.9  CS115 Test Equipment List
CS115 Impulse Excitation Test Equipment List

Element ID# Manufacturer/ Description Duration Cal Due
WC038473 |Teledyne Lecroy, 1GHz High Definition Oscilloscope, Model: HDO4104, 2.5GS| 12 months 1/16/2025
WC021043 |Pearson Monitor (Current), 1000X, Model 5664, SN# 081309 12 months 3/20/2025
WC021527 [Solar Pulse Generator Model 9355-1 NCR NCR
WC021267 [Solar Electronics, Current Injection Probe, Type: 9142-1N, 2MHz-450M Hz, 100) NCR NCR
WC038569 [Weinschel Bi-Directional Antennuator Model 24-10-34-LIM NCR NCR
WC020926 |Solar Electronics, Calibration Fixture, Type: 9125-1 NCR NCR
WC066513 [High Voltage Attenuator NCR NCR
WC066519 [Relm, 500hm RF Load, Model: T44004, DC-4GHz, 100W NCR NCR
WC021313 |Solar Network (LISN) 8028-50-TS-24-BNC 10 kHz to 50 MHz 12 months 4/11/2025
WC021338 |Solar Network (LISN) 8028-50-TS-24-BNC 10 kHz to 50 MHz 12 months 11/20/2024

Calibration Abbreviation
NCR: No Calibration Required
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5.2 Conducted Susceptibility: Method CS116 Damped Sinusoidal Transients, Cables and
Power Leads, 10 kHz—100 MHz

5.2.1 CS116 Purpose
This test verifies the ability of the EUT to withstand damped sinusoidal transients coupled onto its cables and power leads.

5.2.2  CS116 Limits

The EUT did not exhibit any malfunction, degradation of performance, or deviation from specified indications beyond
the tolerances indicated in the individual equipment or subsystem specification when subjected to the signal shown
in Figure CS116-1 and having a maximum current as specified in Figure C5116-2.

The limit is applicable across the entire specified frequency range. As a minimum, compliance shall be demonstrated
at the following frequencies: 0.01, 0.1, 1, 10, 30, and 100MHz. If there are other frequencies known to be critical to
the equipment installation, such as platform resonances, compliance shall also be demonstrated at those frequen-
cies. 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.

z.t NOTES:
1. Normalized waveform: e"*'"Qsin(2xft) Where:
E Where: Q = Damping factor
é f = Frequency (Hz) N = Cycle number (i.e. N=2,3,4,5,...)
3 mve  t = Time (sec) I, = Peak current at 1% cycle
= Q = Damping factor, 155 I, = Peak current at cycle closest to 50% decay

In = Natural log

N ing f: hall folls .
2. Damping factor (Q) shall be determined as follows 3. 1, as specified in Figure CS116-2

_TN-1)
Q= (10/1,)

Figure CS116-1 Typical Damped Sinusoidal Waveform

Notes:

For Army and Navy Procedures
e = 10 amp

For Air Force Procedures

by = 5@amp

1k 10k 100k ™ 10M 100M 16
Freguency (Hz)

Figure CS116-2 Limit for all Applications
5.2.3 CS116 Test Setup
The EUT was setup in accordance with Section 3.3.
5.2.4 (CS116 Measurement System Check

The test equipment was configured per Figure CS116-3.

The measurement system check was performed prior to testing specified in Section 5.8.5.

The measurement equipment was turned on and sufficient time was allowed for stabilization.

The frequency of the damped sine generator was set to one of the test frequencies defined in Section 5.8.2.
The signal from the damped sine generator was adjusted to the level specified Figure CS116-2.

The damped sine generator settings were recorded.

The waveform complied with the requirements.

The pulse repetition rate was between 1 to 2 pulses per second. The actual rate was recorded.

Frequency, amplitude, and damping factor were recorded

O NN AEWN R
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9. Steps 3-8 were repeated for each frequency specified Section 5.8.2.

5.2.5 (CS116 Test Procedure

The test equipment was configured per Figure C5116-4, and as follows:

1. The injection and monitor probes were placed around the cable bundle interfacing with a EUT connector.

2. The monitor probe was placed 5 cm from the connector. If the connector and backshell's overall length ex-
ceeded 5 cm, the monitor probe was positioned as close to the connector's backshell as possible.

3. The injection probe was positioned 5 cm from the monitor probe.

Testing proceeded as follows on all required cables and power leads:
1. The EUT and the measurement equipment were turned on and sufficient time was allowed for stabilization.
2. The damped sine generator was set to a test frequency.
3. The test signals were applied to each cable or power lead sequentially.
A. The damped sine wave generator's output level was slowly increased to provide current without exceeding
the pre-calibrated generator output level.
B. The peak current was recorded.
C. The EUT was monitored for degradation of performance during the 5 minute pulsing period.
D. The peak current obtained while being applied to the cable was recorded.

4. Step 3 was repeated for each test frequency, as specified in the requirement.

e If susceptibility was noted, the threshold level was determined, and it was verified to be above the limit in
accordance with Section 4.5.

5. Steps 2-4 were repeated in the power-off condition.

_-_. pomer gt

Oscilloscope
with 50 Q Input

Interconnecting Cables Drive Cable

with actual or simulated
loads and signals

Coaxial Calibration Fixture 2eom
Load Injection Probe

""" Drive Cable

Scm

Oscilloscope
with 50 Q Input

Figure CS116-3 Typical Test Setup for System Figure CS116-4 Typical Setup for Bulk Cable Injection
Measurement Check of Test Waveform of Damped Sinusoidal Transients

5.2.6  CS116 Test Results

The EUT complied with the requirements in Section 2.0.
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5.2.7 (CS116 Test Photographs

CS116 Test AC Bundle CS116 Test AC L1

CS116 Test DC High Side CS116 Test Setup (1)
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s I

MAKE
EQUIPMENT
SAFE BEFORE
EVERY USE

CS116 Test Setup (2) CS116 Verification Setup

5.2.8 CS116 Test Data

CUSTOMER: EG4 Electronics LLC MJO: PR183529

TEST ITEM: 18kPV-12LV DATE: 6/12/2024

PART NUMBER 0D00.0000601 UNIT NO: EMI# 1

SPECIFICATION: MIL-STD461G CHAMBER NO: N/A
EUT Power Input I 208VAC/60Hz and 48VDC

CS116 Conducted Susceptibility, Damped Sinusoidal Transients
Test Level: For Army and Navy procurements, IMAX =10A

Temperature: 22C |Humidity: 54% |Bar0metric Pressure: 998mBars

Remarks: The EUT was monitored for susceptibility during the performance of the test. The pulses shall be applied for a period of five minutes per
frequency. All Bundle, Power Bundle and Each individual High Side Power Lead.

Frequecy/ Level 0.01MHz 0.1MHz 1MHz 10MHz 30MHz 100MHz .
Cable under test 0.1A/5V 1A/50V 10A/500V 10A/500V 10A/500V 3A/150V
AC Bundle Pass AR Pass AR Pass AR Pass VR Pass VR Pass VR VR
ACLI Pass VR Pass VR Pass VR Pass VR Pass VR Pass VR Voltage Reached
ACIL2 Pass VR Pass VR Pass VR Pass VR Pass VR Pass VR AR
DC Bundle Pass AR Pass AR Pass AR Pass AR Pass AR Pass AR | Current Reached
High Side Pass AR Pass AR Pass AR Pass AR Pass AR Pass AR

TECHNICIAN / ENGINEER: Phuoc Tran DATE: 6/12/2024
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100ps
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B0V
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Measure P1:max(C2)

value 546V

v
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479V
v

10ps 20ps 30ps
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|
1
|
1
|
\
|

300ps 400ps 500ps 600ps T00ps
P -- PE:- - P - - Pg:- - -
Tmebase_ 204 T b

100 psieliv|[Stop 166V]

25MS 2.5 GSfs||Edge Either

K= BB5G6ns Ak 10041728

= 101.0828 us 1/8%= 9.95845 kHz

40ps 50ps B0ps 70ps 80ps
P5:. - - PG:- P7:- - - PB:- - -

Timebase  -30.0 ps| [Trigger (2 8
10.0 pshiv||Stop 84V|
250 kS 2.5 GSis| |Edge Either|

Xl= 4992ns AX= 95008 us
X2= 10.0000 s 1/8%= 105.254 kHz

Verification C5116 Damped Sinusoidal Transient Test at 100 kHz
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B4V

v

-2ths 980ns
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450V

v

1.98 s
P3:---

298ps
P4:-
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398 s
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598 s 6.98 s 7.98
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PT.- - PG - -

Xl= 56ns A&X=

952.4 ns

X2= 958.0ns 1/&%= 1.0500 MHz

Verification CS116 Damped Sinusoidal Transient Test at 1MHz

-200ns -100ns

P1:max(C2)
857V
v

P2:min(C2)
512V
v

200ns
P3---

300ns
P4:- - -

400ns

P5:- - -

500ns

PG:-

B00ns 700ns 800ns

P7.- - PG - -

24ns AX=  864ns
X2= 888 ns 1/8%= 11.57 MHz

Verification CS116 Damped Sinusoidal Transient Test at 10MHz
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100ns 150ns 200ns 250ns 300ns 350ns

P3: P4:-- - P5:. - - PG PT.- -

50.0 nsidiv| |Stop
25 GSis||Edge
&X=

125k
Xi1= 20ns
X2= 336 ns 1/8%= 316 MHz

316ns

Verification CS116 Damped Sinusoidal Transient Test at 30MHz
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I
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I
I
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I
I
1
1
I
I
|
I
I
1
|
'
C2
s

200v | | 2] &
-20ns -10ns oh 10ns
Measure P1:max(C2) P2:min(C2)
value 1600V 1734V

status v v

20ns

30ns 40ns 50ns B0ns 70ns

P3:-- P4 - - P5:. - [ P7.- -

900 ps
10.0ns 1/8%= 110 MHz

&= 91ns

Verification C5116 Damped Sinusoidal Transient Test at 100MHz
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CS116 Actual Test Data from 10 kHz — 100MHz

-1.38ms -880ps -380ps & 120ps B20ps 112ms 162ms 212ms 262ms 312ms 3.62ms

Measure P1:max(C1) PZ:min(C1} P3i--- Pa-- P5- .- PBi-- - P7--- Pg:---
value 220A 257 A
L4 4

T
1 00 A 500 i [Stop T80 mA
0.00ma offset

125 WS 2.5 G543 |Edge. Ether|
1= 129994 ms  Ax= 100.00 ps
¥2= 139994 ms 1/AX= 10.000 kHz

Actual CS116 Damped Sinusoidal Transient Test at 10 kHz on AC Bundle

LT

RN

!

a

[
-249ms -199ms -149ms -99ms -49ms 1hhs 1ms 101 ms 181 ms 201 ms 5 ms

Measure P1max(C1) P2:min(C1) e i Pg- -~ PE-- - P P8:- - -
value 178 A 204 A
L4 4

M= 000ps  Ax= 1658336 ms
¥2= 1658336 ms 1/A¥=  BO.3014 Hz

Actual CS116 Damped Sinusoidal Transient Test at 10 kHz on AC L1
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A il |
2 |
ol
BT :
!
an c 5
-249ms -199ms -149ms -99ms -49ms 1hhs 1ms 101 ms 181 ms 201 ms 5 ms
Measure P1:max(C1) P2:min(C1) P3:--- P4 -- P& - PBi-- - P7--- P8:- - -
value 181 A 202A
L4 v

125 WS 25 WSis| |Edge
K= 000ps A¥= 1658336 ms
¥2= 16888336 ms 1/4k= 603014 Hz
Actual CS116 Damped Sinusoidal Transient Test at 10 kHz on AC L2

[s
3A
28

4

KT
a4
ey ¢ ¢
-250ps -200ps -180ps -100ps -G0ps s all ps 100ps 150ps 200ps 250ps
Measure P1:max(C1) P2:min(C1) P3:--- P4 -- P& - PBi-- - P7--- P8:- - -
valug 154 A -164 A
L4 4

= 00ns  Ax=

99.9704 ps
¥2= 999704 ps 1/4%= 10.00296 kHz

Actual CS116 Damped Sinusoidal Transient Test at 10 kHz on DC Bundle
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-500ps -400ps -300ps -200ps -100ps 0fs 100ps 200ps 300ps 400ps 500ps
Measure P1:max(C1) P2:min(C1) P3:--- P4 -- P& - PBi-- - P7--- Pg:---
value 137 A 149 A

L4 4

1 00 A

XK1= 124884 ps A¥= 1008044 ps
¥2= 133028 ps 14A¥= 992020 kHz

-612.61 mA|

Actual CS116 Damped Sinusoidal Transient Test at 10 kHz on DC High Side

dh |
|

4}7|

In [
|

24 l
i

A

5,788 ms 5.866ms 5.966ms B.OGEMS 6.166ms 6.266ms B.3GEMS G.466ms 6.566ms BEEEMS B.766mS

Measure P1:max(C1) P2:min(C1) P3:--- P4 -- P& - PBi-- - P7--- P8:- - -
value 334A 307 A

L4 4

M= B2ET4B0 ms  AX= 9424 ps
¥2= B276904 ms 1/4X= 106.11 kHz

Actual CS116 Damped Sinusoidal Transient Test at 100 kHz on AC Bundle
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-199ms 48ms -38ms -49ms 1hhs

P1max(C1)
1404
L4

P2:min(C1)
1B A
4

Pa---
value

1 00 A
0.00ma offeet

P -

1ms 181 ms 201 ms

P5--- P -

M=

000ps  Ax= 1658336 ms
¥2= 1658336 ms 1/A¥=  BO.3014 Hz

Actual CS116 Damped Sinusoidal Transient Test at 100 kHz on AC L1

-

a

B
-199ms 48ms -38ms -49ms 1hhs

P1max(C1
1754
L4

P2:min(C1)
A9A
4

P3:--

value

P -

1ms 181 ms 201 ms

P5--- P -

M=

000ps  Ax= 1658336 ms
¥2= 1658336 ms 1/A¥=  BO.3014 Hz

Actual CS116 Damped Sinusoidal Transient Test at 100 kHz on AC L2
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<25 s -20ps 18 ps

P1max(C1)
value 164 A
L4

-10ps

P2:min(C1)

A22A
v

-G s

P3:--

P -

aps 10 ps 15 s 20ps 258

PE: - Phi-- - P7i--- PB:: -

= 00ns  Ax=  10.0000 ps
¥2= 100000 ps 1/4%= 100000 kHz

Actual CS116 Damped Sinusoidal Transient Test at 100 kHz on DC Bundle

-100ps -80 ps -6l ps

P1:max(C1)
value 5B3 A
L4

200 Aty
0.00ma offeet

549104 Al
358778 A|
-1.80417 Al

-40ps

P2:min(C1)

A03A
v

-20ps

P3:--

20 ps 40 ps B0 ps 20 ps 100ps

PE: - Phi-- - P7i--- PB:: -

200 pisidiv|[Stop 100 mA,
sooks 2505 [Ede Ether
K= 19976 us AX=

9.8408 ps
¥2= 118384 ps 1/4%= 101618 kHz

Actual CS116 Damped Sinusoidal Transient Test at 100 kHz on DC High Side
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04

184

10A

%

-104

154

-20A

2,

“10ps

Measure
wvalue

-Bps

Plmax(C1)
4254
4

-fps

-4 s

P2:min(C1)
030 A
4

-2ps

P3e-

P -

2ps

S

4ys

P

Bus

Bps

P7i---

= 2680ns M=
H2= 12672 ps 1=

Actual CS116 Damped Sinusoidal Transient Test at 1 MHz on AC Bundle

9992 ns
1.0006 MHz

GA | |

-104 i |

BETY :

!

-20A [ <1

-249ms -199ms -149ms -99ms -49ms 1hhs 1ms 101 ms 181 ms 201 ms 5 ms
Measure P1max(C1) P2min{C1) (R8s Rl PS5 -~ PB-- - P7--- Pg:-

value 161 A 170A
L4 4

M= 000 ps
¥2= 1658336 ms 1/AK=

Actual CS116 Damped Sinusoidal Transient Test at 1 MHz on AC L1

B0.3014 Hz
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125 WS 25 WSis| |Edge
M= 000ps  Ax= 1658336 ms
¥2= 1658336 ms 1/A¥=  BO.3014 Hz

Actual CS116 Damped Sinusoidal Transient Test at 1 MHz on AC L2
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Measure P1:max(C1) P2:min(C1) P3--- P4 -- P& - P - P7--- P8:- - -
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L4 4

0.0 Ay
amA offse

820 mA| M= 1180Bps  A¥= 997 6ns
399 m4| H2= 21484 ps 1/4%= 1.0024 MHz

Actual CS116 Damped Sinusoidal Transient Test at 1 MHz on DC Bundle
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Actual CS116 Damped Sinusoidal Transient Test at 1 MHz on DC High Side
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"4 00 Aty
0,00 mé offset 125ks 2565 |Edge
3.03811 A Xi= 7166086 s AX= 96.2 ns
2.13028 Al ¥2= 7166008 ps 1/8%= 10,50 MHz
-505.63 mA)|

Actual CS116 Damped Sinusoidal Transient Test at 10 MHz on AC Bundle
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!
-20A [ <1
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Measure Plmas(C1) P2rin(C1) P3 Pa .- P - B - P Pe-
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L4 4
= 0.00ps  A¥= 1658336 ms

GA | |
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!
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Measure P1Lmax(C1) P2 min(C1) Py PA--- P - PB--- P7--- Fa-

valug 174 A 263 A
L4 4

¥2= 1658336 ms

Actual CS116 Damped Sinusoidal Transient Test at 10 MHz on AC L1
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Actual CS116 Damped Sinusoidal Transient Test at 10 MHz on AC L2
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Measure. P1imax(CD) P2min(C1) P3---
value TEBA 1536 A
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P -
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S

400ns

600ns

P

800ns 1us

P PE--

X= DD0ns AX= 1000ns
¥2= 1000 ns 1/A%= 10,00 MHz

Actual CS116 Damped Sinusoidal Transient Test at 10 MHz on DC Bundle
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400ns

600ns

P

800ns 1us

P PE--

1
¥2= 32 ns 1/A4%= .93 MHz

Actual CS116 Damped Sinusoidal Transient Test at 10 MHz on DC High Side
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-9.28ms -7.28ms -9.28ms -328ms -1.28ms 4

720ps 272ms 4.72ms BfZms B72ms 10.72ms
Measure P1:max(C1) P2:min(C1) P3--- P4 -- P& - PBi-- - P7--- P8:- - -
value 1134 136 A
L4 4

1 00 A
0.00ma offeet

K= 716506 s Br=  30ns
¥i= T15536 s 1/8%= 33 MHz

Actual CS116 Damped Sinusoidal Transient Test at 30 MHz on AC Bundle
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Measure P1:max(C1) P2:min(C1) P3--- P4 -- P& - PBi-- - P7--- P8:- - -
valug 146 A S1A4Z A
L4 4

M= 000 ps
¥2= 1658336 ms 1/A¥=  BO.3014 Hz

Actual CS116 Damped Sinusoidal Transient Test at 30 MHz on AC L1
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GA f |
-104 i |
154 :
!
-20A [ <1
-249ms -199ms -149ms -99ms -49ms 1hhs 1ms 101 ms 181 ms 201 ms 5 ms
Measure P1:max(C1) P2:min(C1) P3--- P4 P& - P - P7--- Pg:---
value 195 A -184A
L4 4

" 500 A
0.0m offeet

1.9458 Al
11767 A|
-T70.0 mA|

M=

000 ps
¥2= 1658336 ms 1/AK=

b¥= 1658336 ms
B0.3014 Hz

Actual CS116 Damped Sinusoidal Transient Test at 30 MHz on AC L2
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L4

-140ns

-100ns
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1676 A
4

-80ns

P3e-

P -

alins 100ns 130ns 200ns

P5- Pl P7--- Pa- -

500 st [Sta
[125ks 25650 |Edge
¥l= 8Bns M=

356 ns
¥2= A ns 1iAK= 281 MHz

Actual CS116 Damped Sinusoidal Transient Test at 30 MHz on DC Bundle
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104 |1 ‘
S04 | ‘
-30A 5 }
!
40 il
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Measure P1:max(C1) P2:min(C1) P3--- P4 -- P& - P - P7--- P8:- - -
valle 19.06 A 1064 A

L4 4

0 ns||Trigoer

2.5G5/s| [Edge
62ns  Md= 328ns
¥2= 380 ns 1/A¥= 305 MHz

Actual CS116 Damped Sinusoidal Transient Test at 30 MHz on DC High Side

400 mA

300 ma

200 i

100 A

100
200 m#
=300 m#
-400 A
-4.28ms -3.28ms -2.28ms -1.28ms -280ps & 720ps 1.72ms 272ms 372ms 472ms 572ms
Measure P1:max(C1) P2:min{C1) P3--- P4:-- P& - PBi-- - P7--- P8:- - -
value 35 mA -43 mA,
L ¢ 4

Actual CS116 Damped Sinusoidal Transient Test at 100 MHz on AC Bundle
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-249ms -199ms -149ms -99ms -49ms 1hhs 1ms 101 ms 181 ms 201 ms 5 ms
Measure P1:max(C1) PZ:min(C1} P3i--- Pa-- P5- .- PBi-- - P7--- Pg:---
value 138 A 151 A

L4 4

M= 000ps  Ax= 1583340 ms
¥2= 1583340 ms 1/A¥=  B3.1576 Hz

Actual CS116 Damped Sinusoidal Transient Test at 100 MHz on AC L1
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M= 000ps  Ax= 1658336 ms
¥2= 1658336 ms 1/A¥=  BO.3014 Hz

Actual CS116 Damped Sinusoidal Transient Test at 100 MHz on AC L2
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Actual CS116 Damped Sinusoidal Transient Test at 100 MHz on DC Bundle
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5.2.9 CS116 Test Equipment
CS116 Conducted Susceptibility, Damped Sinusoidal Transients Test Equipment List
Hement ID# Manufacturer/ Description Duration Cal Due
WC038473 |Teledyne Lecroy, IGHz High Definition Oscilloscope, Model: HDO4104, 2.5GS/s 12 months 1/16/2025
WCO021715 |Transient Pulse Generator, 150A, 300V NCR NA
WC021267 |Solar Electronics, Current Injection Probe, Type: 9142-1N, 2MHz-450MHz, 100W NCR NA
WC021043 |Pearson Monitor (Current), 1000X, Model 5664, SN# 081309 12 months 3/20/2025
WC066513 |High Voltage Attenuator NCR NA
WC020926 |Solar Electronics, Calibration Fixture, Type: 9125-1 NCR NA
WC020992 |Termaline Model 8135 S0Hm Resistive Load NCR NA
WC021042 |Solar Electronics, Current Injection Probe, Type: 9144-A, 10kHz-100MHz, 100W NCR NA
WC083001 |Centric RF 10dB, 18GHz 25Watt, Coaxial Attenuator NCR NA
WCO021313  |Solar Network (LISN) 8028-50-TS-24-BNC 10 kHz to 50 MHz 12 months 4/11/2025
WC021338 [Solar LISN, 8028-50-TS-24BNC, Above 20MHz 12 months 11/20/2024

Calibration Abbreviation
NCR: No Calibration Required
NA: Not Applicable
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5.3 Conducted Susceptibility: Method CS117 Lightning Induced Transients, Cables and
Power Leads

53.1 CS117 Purpose

This test procedure is used to verify the ability of the EUT to withstand lightning transients coupled onto EUT asso-
ciated cables and power leads.

5.3.2  CS117 Limits

The EUT shall not exhibit any malfunction, degradation of performance, or deviation from specified indications, be-
yond the tolerances indicated in the individual equipment or subsystem specification, when subjected to the levels
and lightning transients specified in Table VII and supplemented by the waveform and timing definitions shown on
Figures CS117-1through CS117-8. The applicable transients of Table VIl are considered default values and waveforms
based upon previous experience and shall be used for the defined equipment functionality when the host platform
lightning transient data does not exist. In the event that there is platform lightning transient data available, this data
may be used to tailor the requirements with different selected levels or waveforms, pending approval by the pro-
curing activity. Note that the power lines are tested separately as well as within the bundle as defined in the test
procedures section and are tested at the levels defined in Table VII.

5.3.3  CS117 Test Equipment

The test equipment shall be as follows:
a. Lightning transient generator

b. Injection Transformers

c. Oscilloscope

d. Current monitor probes

e. Attenuators, 50 ohm, as needed on current monitor probes

f. Voltage monitor probes, high impedance

g. Monitor loop, low impedance wire loop

h. Calibration loop, low impedance wire loop

i. Capacitors, 2 28,000 uF for DC power inputs and 10 uF for AC power inputs
j. LISNs

5.3.4 CS117 Test Setup

The test setup shall be as follows:

a. Maintain a basic test setup for the EUT as shown and described on Figures 2 through 5 and section 4.3.8 of the
MIL-STD-461G. The power input side of the LISN shall have a > 28,000 uF capacitor between the high and return for
DC power and a 10 pF capacitor from high and return to ground plane for AC power.

b. Calibration. Configure the test equipment in accordance with Figure CS117-9 for verification of the waveform,
both short circuit current and open circuit voltage.

c. EUT testing:
(1) Configure the test equipment as shown on Figure C5117-10, Figure CS117-11 or Figure CS117-12.
(2) Place the injection transformer and current monitor probe(s) around a cable bundle interfacing an EUT connector.

(3) Locate the current monitor probe 5-15 cm from the connector. If the overall length of the connector and backshell
exceeds 15 cm, position the current monitor probe as close to the connector’s backshell as possible.

(4) Position the injection transformer 5-50 cm from the current monitor probe.

(5) Place a monitor loop in the injection transformer and connect a voltage monitor probe.
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5.3.5 CS117 Test Procedure

The test procedures shall be as follows:

a. Turn on the measurement equipment and allow sufficient time for stabilization.

b. Calibration. Perform the following procedures using the calibration setup for waveform verification.
(1) Connect the transient generator to the primary input of the injection transformer.

(2) For each waveform, at the designated test level (VT or IT), record the voltage waveform with the calibration loop
open or the current waveform with the calibration loop shorted, as applicable. Verify that each waveform complies
with the relevant waveshape parameters shown on Figure CS117-1 through Figure CS117-6. It is not necessary for
the transient generator to produce the associated voltage or current limit level (VL or IL) and waveshape. However,
if the transient generator is capable of reaching the designated limit level (VL or IL), record and verify the limit wave-
form at that generator setting.

(3) For the Multiple Stroke and Multiple Burst tests, also verify the applicable pulse patterns and timing identified
on Figure CS117-7 and Figure CS117-8.

(4) Reverse the transient generator polarity and repeat 5.9.5b(2) through 5.9.5b(3).
c. EUT testing.
(1) Turn on the EUT and measurement equipment to allow sufficient time for stabilization.

(2) While applying transients, increase the generator setting until the designated test level (VT or IT) or the limit level
(VLor IL) is reached. Adjustments shall be made in the generator settings and/or injection transformer configuration
as necessary to enable the required test level (VT or IT) to be achieved in the tested cable unless the corresponding
limit level (VL or IL) is reached first. Calibration shall then be repeated if changes are made to the injection trans-
former configuration. Record the waveforms and amplitude levels obtained. If the limit level (VL or IL) is reached
before the test level (VT or IT), the test shall be reevaluated to determine if the test is acceptable as follows:

(a) If the transient generator produced a compliant limit waveform (amplitude and waveshape) during cal-
ibration, the test is acceptable.

(b) If the specified limit waveform is achieved during the test and is within the waveshape tolerances shown
on Figure CS117-1 through Figure CS117-6, the test is acceptable.

(c) If one of the above criteria is not met, then the test shall be repeated for that cable bundle using another
transient generator that can meet the limit waveform requirements. In this case, the associated limit level
(VL or IL) now becomes the test level (VT or IT) and the test level now becomes the limit level. Calibration
shall be repeated using the substitute transient generator.

When measuring voltage or current waveform levels, short duration spikes or high frequency noise due to instru-
ment noise, switching transients, or loading effects shall be ignored.

(3) For the Multiple Stroke test, at the generator setting established in 5.9.5¢(2), apply a minimum of ten multiple
stroke applications while monitoring the operation of the EUT. The maximum time between application of each
Multiple Stroke transient shall be no greater than 5 minutes.

(4) For the Multiple Burst test, at the generator setting established in 5.9.5c(2), apply a multiple burst application
every 3 seconds (3 seconds between the start of each set of three bursts) continuously for a minimum of 5 minutes.

(5) Reverse the transient generator polarity and repeat 5.9.5c¢(2) through 5.9.5c(4).

(6) Repeat 5.9.5c(2) through 5.9.5¢(5) on each cable bundle interfacing with each electrical connector on the EUT.
For power cables, perform 5.9.5¢(2) through 5.9.5¢(5) on complete power cables (high sides and returns) and on the
power cables with the power returns and chassis grounds (green wires) excluded from the cable bundle. For con-
nectors which include both interconnecting leads and power, perform 5.9.5¢(2) through 5.9.5¢(5) on the entire bun-
dle, on the power leads (including returns and grounds) grouped separately, and on the power leads grouped with
the returns and grounds removed.
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TABLE VII. CS117 Test and limit levels for multiple stroke and multiple burst lightning

tests.

Multiple Stroke

/1 =300 V (WF2)
I =600 A (WF1)

G iR & o Internal External
Appicaiy Tonyihcxiptim Equipment Levels* | Equipment Levels*~
First Stroke First Stroke

VL =750 V (WF2)
Ir = 1500 A (WF1)

composite skin/structure.

Vi =75V (WF4)
Ir =200 A (WF5A)

5 ’ 5 Waveform 2 (WF2)/ I =60 A* Ir=150 A*
Al Waveform 1 (WF1) Subsequent Strokes Subsequent Strokes
VL =150 V (WF2) VL =375 V (WF2)
Ir=150 A (WF1) Ir =375 A (WF1)
I =30 A* I;=75 A*
First Stroke First Stroke
V=600V (WF3) Vr=1500 V (WF3)
L =120 A (WF3) I =300 A (WF3)
; ; ) Waveform 3 (WF3) — I; =24 A% I; =60 A*
All equipment installations 1 MHz and 10 MHz Subsequent Strokes Subsequent Strokes
Vr= 300V (WF3) V=750 V (WF3)
L =60 A (WF3) I =150 A (WF3)
L =12 A* I; =30 A*
First Stroke First Stroke
VL =300V (WF4) Vi =750 V (WF4)
A . , Ir=1000 A (WF5A) | Ir=2000 A (WF5A)
f;‘u‘i:‘;m;";:":s‘i"l:;‘m Waveform 4 (WF4)/ Ir=300 A* Ir=750 A*
Waveform SA (WF5A) | Subsequent Strokes Subsequent Strokes

VL= 187.5V (WF4)
Ir = 400 A (WF5A)

I =150 A* Ir =375 A*
Multiple Burst
e 5 g Internal External

S BN e Equipment Levels* | Equipment Levels™

i . 4 Waveform 3 (WF3)— | Vr=360V (WF3) V=900V (WF3)
Al it itttk || v i it 10 M I =6 A (WF3) L =15 A (WF3)
Equipment installations that
utilize short. low ) VL= 600 V (WF6) Vi = 1500 V (WF6)
impedance cable bundle | W2velom6(WFS) | L _ 30 4 (WF6) Ir=75 A (WF6)
mstallations.

Notes:

beyond the requirements.

*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 1s less.

** Amplitude Tolerance 1s +20%.-0% for all waveforms. except the tolerance is relaxed to +50%,-0% for
the Subsequent Strokes. V represents the test voltage level in volts and It represents the test current
level 1n amperes. Vi (volts) and I; (amperes) represent limits intended to prevent over-stressing the EUT
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Peak —
| T; = 6.4 microseconds £ 20%
| T, = 69 microseconds £+ 20%
|
|
|
50%
0
Figure CS117-1 Current Waveform 1
Vv
Peak —

T; = 340 nanoseconds maximum
T, = 6.4 microseconds = 20%

t
Tl f\

Figure CS117-2 Voltage Waveform 2
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v Vv 25%% to 75%
Largest — of Largest Peak

SN A
0 “HU/\U |
J VY

The waveshape may have either a damped sine or cosine waveshape.

Figure CS117-3 Voltage Waveform 3

T; = 6.4 microseconds = 20%
> = 69 microseconds = 20%

50% 41— — — — — D

I, T,

Figure CS117-4 Voltage Waveform 4
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Figure CS117-5 Current Waveform 5A
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Figure CS117-6 Current Waveform 6
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First _yg First Subsequent  Subsequent Subsequent Subsequent
i Stroke Stroke Stroke Stroke Stroke
Stroke
Level 10 ms < At < 200 ms
| —»|
Subsequent
Stroke
Level

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

50 us <At <1000 ps

Test Level or 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
t
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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Voltage
Monitor Probe

Oscilloscope

Monitor Loop

. Current Injection
Shorted Monitor Probe Transformer
Loop
Open
Loop 1
Calibration Loop
Transient
Generator
Figure CS117-9 Typical test setup for calibration of lightning waveforms
Oscilloscope
Voltage
Monitor Probe
Monitor Loop
Int ting Cabl Actual or
EUT Current Injection FEPCRIINDETING Canen Simulated
Monitor Probe Transformer Loads and
Signals
- - <—>
I 5-15cm 5-50 cm
LISN Transient
T Generator
Capacitor
Power
Input

Figure CS117-10 Typical setup for bulk cable injection of lightning transients on complete interconnecting cable
bundles
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Oscilloscope
Voltage
Monitor Probe DC Power Inputs
Monitor Loop
LISN High
EUT _1_ Current Injection | |
| Monitor Probe Transformer | LISN Ret
28000 eurn
Minimum
SiSea 550 cm
10 pF
: HBH
Transient LISN High
Generator
Actual or LISN Return
Simulated ! }—1
10 uF
Loads and
Signals
AC Power Inputs

Figure CS117-11 Typical setup for bulk cable injection of lightning transients on complete power cables (high
sides and returns)

Oscilloscope .
Voltage
Monitor Probe
- DC Power Inputs
Monitor Loop
Current Injection .
EUT Monitor Probe Transformer LISN J_ High
{ T
LISN - Return
515¢cm 5-50 cm =
_| b
Transient LISN —l_l— High
Generator
Actual or LISN Return
Simulated = p
Loads and 10 pF
Signals
AC Power Inputs

Figure CS117-12 Typical setup for bulk cable injection of lightning transients on power cables with power re-
turns and chassis grounds excluded from the cable bundle

5.3.6 CS117 Test Results

The EUT complied with the requirements.
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5.3.7 (CS117 Test Photographs

: : - A
General Test Setup for CS117, General Test Setup for Waveform #1 — Open Circuit
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General Test Setup for CS117, General Test Setup for Waveform #1 — Short Circuit

¢
General Test Setup for CS117, General Test Setup for Waveform #3
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General Test Setup for CS117, General Test Setup for Waveform #3 — Short Circuit



@ e]_e[ | |ent Element Test Report TR-PR183529 461G, Rev. 1

58 of 350

Actual Test Photographs for Inverter

> .

Test Setup for CS117, Actual Test Waveform #1 on AC Bundle
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Test Setup for CS117, Actual Test Waveform #1 on AC Line 2
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Test Setup for CS117, Actual Test Waveform #1 on Battery High Side
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Test Setup for CS117, Actual Test Waveform #1 on PV Bundle
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Test Setup for CS117, Actual Test Waveform #1 on PV Return Side
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Test Setup for CS117, Actual Test Waveform #2 & #3 on AC Bundle
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2\5
Test Setup for CS117, Actual Test Waveform #2 & #3 on AC Line 2
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Test Setup for CS117, Actual Test Waveform #2 & #3 on Battery High Side
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w

Test Setup for CS117, Attual Test Waveform #2 & #3 on PV Bundle
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Actual Test Photographs for Battery Rack Mount

Test Setup for CS117, Actual Test Waveform #1 on Battery High Side
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06/ 287}20%

Test Setup for CS117, Actual Test Waveform #2 on Battery Bundle
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Test Setup for CS117, Actual Test Waveform #2 & #3 on Battery Bundle
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Test Setup for CS117, Actual Test Waveform #2 & #3 on Battery High Side

Test Setup for CS117, Actual Test Waveform #2 & #3 on Battery Return Side
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Actual Test Photographs for Battery Wall Mount

Test Setup for CS117, General Waveform #1 Test Setup for Battery Wall Mount

Test Setup for CS117, Actual Test Waveform #1 on Battery High Side
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—

-

Test Setup for CS117, Actual Test Waveform #2 & #3 on Battery Bundle
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Test Setup for CS117, Actual Test Waveform #2 & #3 on Battery Return Side
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5.3.8 (CS117 Verification Test Data

CS117 Current Verification Multiple Stroke Waveform #1 at 60A

FELED¥NE LECROY-
Everywhareyoulook”

Measure
walue
status

P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2
63.0 A -2.0A iz 17.8% -32v
' s E v s
[F1  rescale
200 iq
20.0 psid 2.00 M I A
s 6164 Ki= -906.0ns L= 6791045
- -30.'8-&1‘ ¥2= 58850 ps 1ik= 147.254 kHz

-3084
CS117 Current Verification Waveform #1, First Transient +60A, T1

Everywhereyoulook”

Measure
walue
status

P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2
63.0A -20A 17.8% -3
b v E) v v

H1= -906.0ns M 608662 ps
H2= 5099602 ps 1iAM= 1642948 kHz

CS117 Current Verification Waveform #1, First Transient +60A, T2
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. TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2)
value 3444 S22A 9.4
status s E v

Pa:miniC2 FEfregqiC) P7-- Pa---
-3
b b,

Hl= -1.3669ps A= 6.7203 ps
H2= 53534 ps 1/AK= 148.803 kHz

Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2)
value 3444 S22A 9.4
status s v E v

Pa:miniC2 FEfregqiC) P7--- Pa---
-3 -

¥1= -1.366B9ps A= 59.8010 ps
H2= 581341 ps 1= 1680644 kHz
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SN CE B :‘.;ELE{“;LNE.E{;W,
: Everywhereyoulook”

i
Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 61.4 A -5.8 A - -4.8% 27175048 Hz
status s v E B i g
[F1 rescaleiCa
__éd:h..Nﬁg T
200 msidiy 20.0 10 e
e B0.0 H1= 1041284 ms  A¥= 267794 ms
30.0A 2= 130.907@ms 1A= 37.3421 Hz
-30.0A

CS117 Current Verification Waveform #1, 14 Transients +60A/30A

. TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue 557 mA R ERE iz
status s v E

B 3164

Pa:miniC2 FEfregqiC) P7--- Pa---
-85
b b,

: B.E280 ps
¥2= 53698 ps 1AW= 150875 kHz

CS117 Current Verification Waveform #1, First Transient -60A, T1



® clement

Element Test Report TR-PR183529 461G, Rev. 1

79 of 350

- q . TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue 557 mA R ERE iz 1.9%
status ' v

Pa:miniC2 FEfregqiC) P7-- Pa---
-85
b b,

Hl= -1.2582ps  MAME 60.7034 ps
H2= 504452 ps 1ifM= 1647354 kHz

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue 447 mA -35.4 A iz 23V
status s v E v

Pa:miniC2) FEfregqiC) P7-- Pa---
S106 Y
b b,

4 B.EZ87 ps
¥2= 48531 ps 1A= 150,858 kHz

CS117 Current Verification Waveform #1, Subsequent Transient -30A, T1
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. q . TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2)
walue 447 mA -35.4 A - 23V 106 Y
status s v E v B
[F1 rescalec3
20,0 psidi
= -3“4_..#_?4
------ AT

1724

FEfregqiC)

R8s

601864 ps
1661505 kHz

Hl= 17786 ps M=
Hi= 584108 ps TidK=

. TELEDYNE LECROY
: Everywhareyoulook”

. ..,_.,..m.,..m,...«E.,..m,...wl..,..T..é,..

2 i ;
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7-- Pa---
value 45 A -G2T A 3.8 S166Y 15745704 Hz
status s v E v B A

273822 ms
36.5067 Hz
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CS117 Current Verification Multiple Stroke Waveform #1 at 120A

TELEDYNE ECROY

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
123 A -4A 328 -4
' E v s

H1= -475848ns M= 6.4182 ps
H2= 59427 ps /A= 155807 kHz

. --q?-IE-LEB\é-NE--LE-GR(}-V
Everwhoroyoulook -

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2
123 A -4A 328 -4
' s E v s

W= -47548ns A= 60.4934 s

"E[t' H2= BO.OMT79ps 1= 1653073 kHz

CS117 Current Verification Waveform #1, First Transient +120A, T2
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. TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 Pa---
value A -4A 18.8% -4

status iy v o

Hl= -89289ns A= 6.4184 ps
H2= 54256 ps /A= 155800 kHz

ci
|
A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
value A -4A 18.8% -4

status o v iy v o iy

¥1= -98249ns A= 58.4230 ps
'34 "&1 H2= 574301 ps 1= 1711655 kHz

CS117 Current Verification Waveform #1, Subsequent Transient +60A, T2
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 TELEDYNE LECROY
vorywherayoulook” -

Measure
walue
status

P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
125 A -1 A 29716460 Hz 339 -4.5% 10700474 Hz

v v i v v A

H1= 164.8189ms  A¥= 30.2518ms
Hi= 1850717 ms 1idM= 330559 Hz

Measure
walue
status

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
3A -129 4 21 -36.2 W
' s E v s i,

H1= -B4089ns &= B.46745 ps
H2= 56266 ps 1A= 154619 kHz

CS117 Current Verification Waveform #1, First Transient -120A, T1
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. ,q ; ...]',E.LEQ\!;’.NE..LE.GR(}.\(
: Everywhereyoulook”

Measure
walue
status

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
3A -129 4 21 -36.2 W
E v s

. ﬁ . TELEDYNE LECROY

Measure
walue
status

P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 --- Pa---
3A -T1A 1.8% -85

v v iy v v
o

= 64673 s
H2= 45916 ps 1/AK= 154 624 kHz

CS117 Current Verification Waveform #1, Subsequent Transient -60A, T1
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o ,q ; ...]'E.LEQ\!;’.NE..LE.GR(}.\(
: Everywhereyoulook”

Measure P1:max(F1) P2:minF13 PafreqiF1)
walue IA -T1A iz
status E

Fd:max{C2)

1.8V
v

Pa:miniC2 FEfregqiC) P7-- Pa---
-85
b b,

2.00M3 0 1 ge
Hl= -1.8757ps A=
H2= 58,4075 ps 1ikv= 1658837 kHz

. ﬁ . TELEDYNE LECROY

Measure P1:max(F1) P2:minF13 PafreqiF1)
walue 104 -125 4 iz
status o v E

0.0 3 GO0

Fd:max{C2)
3.8
v

Pa:miniC2 FEfregiC) P7--- Pa---
-33.3% 71926508 Hz
s A

20.0 10
H1= 801.9380ms A= 252023ms
Hi= 52T71403ms 1idM= 396789 Hz

CS117 Current Verification Waveform #1, 14 Transients -120A/60A
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CS117 Voltage Verification Multiple Stroke Waveform #2 at 300V

N TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2)
walue 307 W -41 W
status L L4

[F1 rescale(ca)

&y 15

Fa:miniF 13 P& fregiF1) P7--- Pa---
-4 A
v

86 of 350

K2= 721 ns 1fAx= 11.30 MHz

CS117 Voltage Verification Waveform #2, First Transient +300V, T1

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2)
walue 307 W -41 W

status L L4

Fa:miniF 13 P& fregiF1) P7--- Pa---

4 A

W= -164ns M= B.40049 ps
H2= B.3B45ps 1iAM= 156.228 kHz
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... A%\ TELEDYNE LECROY
: Everywhereyoulook”
£z
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 177V -2V 3A -4 A

status " v

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1)
walue 177 -2 3A
status ' s v

Fa:miniF 13
-4 A
s

R8s

B.4581 ps
H2= B.A4271 ps lik= 154.844 kHz
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TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2)
walue 282 ST

status "

Fd:maxF1) Fa:miniF 13
6A -BA
v s

P7--- R8s

. TELEDYNE LECROY
Every reyoulook’

Measure P1:maxiC2) P2:min{C2)
walue 44 -308v
status '

Fd:max(F1) Fa:miniF 13

28 -3 A
v L

P7--- R8s

ge B
104.2 ns
¥2= B832ns 1A= 9597 MHz
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- q . TELEDYNE LECROY
: Everywhereyoulook”

i n..l. iy

A
Measure
walue
status

P1imax(C2)
44y
'

FP2:min(ic2)
-308 W

Pafreqic)

Fa:rmaxiF1)

28

v

FPa:miniF 1)
-3 A
s

Pa:freq(F1)

A60 ps
154.895 kHz

Pa:---

Measure
walue
status

P1imax(C2)

2
o

FP2:min(ic2)

-174Y

Pafreqic)

Fa:rmaxiF1)

3A
v

FPa:miniF 1)

-3 A

Pa:freq(F1)

H1= -21.0ns

ang
9.950 MHz

Pa:---
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. qP IE-LEB\'}-NE- LECROY
: Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 22V -174W 3A -3A
status ' s v s
[F1 rescaleiCa
S.Et-'ﬂ-N_ﬁg
1.00 psidiy i 2 MNe
e -83.0 ¥1=  -21.0ns &= B.7830ps
00A W2= BTBZ0ps 1ifiH= 147427 kHz
B30A

- q  TELEDYNE LECROY
: Everywhareyoulook”

,..m,..m.l.'....
A
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue Ty -294 g4 -6 A
status ' s v s

Hi= BB3I85E3Ims 1A=

CS117 Voltage Verification Waveform #2, 14 Transients -300V/150VA

W= 8725504ms  A¥=

11.3059ms
f8.4494 Hz
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CS117 Voltage and Current Verification Multiple Stroke Waveform #3 at 1MHz with 600V/24A/48A

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
value 38A -T5A BAT W -482% 963615 kHz
status o v E v B i g

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
value 1.6 A S3TA 305 -231% 870.0401 kHz
status o v E v B A

Til0ns &=
51 ¥2= 11104 ps 1= 963.95 kHz

CS117 Voltage Verification Waveform #3 at 1MHz, Subsequent Transient +300V
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TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 32A -38A 691 Y -461 Y 95629480 Hz
status v s A

H1= 460.54360ms &M=
Hi= 47058685 ms /A=

Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
value B.2A -3BA 488 -710%  998.5445 kHz
status o v E v B A

957.0ns

1.0448 MHz
4

CS117 Voltage Verification Waveform #3 at 1MHz, First Transient -600V
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ﬁ . TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 P 3freqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 434 -34 A 17.9269 MHz 226 -302Y  898.0154 kHz
status ' s R v s A

H1= 87.0ns  A¥= 1.0218ps
H2= 11088 ps 1A= 97867 kHz

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 38 A -32A 0 41735347 Hz 467 Y -602Y  923.0473 kHz
status ' s R v s A

H1= 28316865ms A= 1019630ms
Hi= 283365895ms 1/AM= 980748 Hz
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A
Measure P1:max(F1) P2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 278A -24.8A 1.007282 MHz 192 -132 976.9968 kHz
status ' s R v s A,

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 1224 -11.8A  879.4970 kHz T3V -67 Y 827.0101 kHz
status ' s R v s A,
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 TELEDYNE LECROY
vorywherayoulook” -

Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2
walue 2T2A -24.3 A BTHE030 kHz 134 -8y
status ' W R v s

[F1 rescaleiCa

1 U:D.-Nﬁg

100 msidiy

== 240
1204
S az0a

FEfregiC) P7---
1.1380 MHz

R8s

10
200 M5 0 =
H1= 462.03650ms A= 2569784ms
H2= 487.73435ms 1A= 3891376 Hz

CS117 Current Verification Waveform #3 at 1MHz, 14 Transients +24A/12A

- q  TELEDYNE LECROY
: Everywhareyoulook”

AI
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2
walue 2204 -26.1 A 1.013564 MHz 107
status ' s R v s

FPEfregiC) P7---

R8s

-163% 1.004246 MHz

ge )
H1= 1728ns  A¥= 1.0088 ps
H2= 11817 ps 1A= 991.28 kHz
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- q  TELEDYNE LECROY
: Everywhereyoulook”

i
Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 984 -12.2A B9T1742 kHz -73V  900.7666 kHz
status ' s A s A,
[F1 rescalec3
2.00 psidiy 2
Eaks -12.0 K= 1211ns &¥= 11124 ps
S.24 2= 12335 s 1iAMs 09896 kHz
BEA

. TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:maxF1) P2:min{F13 FPafreqiF1)
walue 221 A -25.0A 886.3 kHz
status ' s A

Pa:miniC2 FPEfregqiC) P7--- Pa---
141 5576494 Hz

4

¥1= 102.08420ms A= 1010885ms
Hi= 11219308ms 1AW= 8989232 Hz
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 TELEDYNE LECROY
verywhaEreyoulook

Measure
walue
status

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
5434 -46.2 A 1.006061 MHz 418y -230Y 985.8223 kHz
* o 4 v o ;-4

2
1.0206 ps
979.82 kHz

Measure
walue
status

P1:max(F1) P2:min{F13 FPafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
253 A -227 A B91.9066 kHzZ 13T W -107%  8§42.8091 kHz
' s R v s A,

ge
¥1= 1B5.8ns  A¥= 11367 ps
H2= 13022 ps 1A= 87974 kHz

CS117 Current Verification Waveform #3 at 1MHz, Subsequent Transient +24A
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 TELEDYNE LECROY

+ : i i
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 8124 -42.2 A4 899.25963 kHz arey -2 1191578 MHz
status ' s A ' ' H

[F1 rescale(c:
20,0 Afdi

100 sty

480

10
200 M5 0 =
H1= 372068685ms A= 1007460 ms
Hi= 38214145ms 1iaM= 992585 Hz

. TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 4484 -52.9A4 1.008317 MHz 210 -346Y 1.023817 MHz
status ' s R v s A

ge =
H1= 178.0ns  A¥=  1.0081 ps
H2= 11861 ps 1A= 991.87 kHz
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. TELEDYNE LECROY
: Everywhereyoulook”

I

|

|
7

i
Measure P1:max(F1) F2:min{F13 P afreqiF1) Fd:max{C2) Pa:miniC2) FPEfregiC) P7--- Pa---
walue 208 A -25.2 A B94.2414 kHz 90 -169Y 916646 kHz
status ' s R v s A,
[F1 rescalec3
éc{.h..yﬁg
1.00 ps/div e
—= 240 K= 153.1ns L= 1.110Bps
-13.04 2= 1.2637 ps kW= 900.41 kHz
11.0A

. TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:max(F1) P2:minF13 P 3freqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
value 442 A -51.2 A 904.1 kHz 205 -320% 26128542 Hz

v v

status " v

H1= 803.45190ms A= 26.06165ms
H2= 529.51355ms 1A= 3837056 Hz

CS117 Current Verification Waveform #3 at 1MHz, 14 Transients -48A/24A
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CS117 Voltage and Current Verification Multiple Stroke Waveform #3 at 10MHz with 600V/24A/48A

Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 203 A -84 A 8.7387 MHz 619Y -540% 820067 MHz
status ' s R v s A

CS117 Voltage Verification Waveform #3 at 10MHz, First Transient +600V

ﬂ:  TELEDYNE LECROY
h Eve ulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 111 A -9.8A 187321 MHz 348y -374Y B4BB35 MHz
status ' s R v s A

CS117 Voltage Verification Waveform #3 at 10MHz, Subsequent Transient +300V
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S TELEDYNE LECROY-

Everywheroyoulook”

|

|
+ -

|

[

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue 205 A -17.3A 4.42 MHz
status A

: 3004
i : 300,

Pa:miniC2 FEfregiC) P7--- Pa---
-518Y B.335035 MHz
s A

H2= 2278657 ms 1iAM= 9735980 Hz

CS117 Voltage Verification Waveform #3 at 10MHz, 14 Transients +600V/300V

. TELEDYNE LECROY
Every reyoulook’

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue 1224 -10.8 A 829589 MHz
status ' s A

a2 - 5
CS117 Voltage Verification Waveform #3 at 10MHz, First Transient -600V

Pa:miniC2) FEfregqiC) P7--- Pa---
-B01Y 839764 MHz
s A

0 ks 10
H1= 143ns &M=
¥2= 1153 ns 1/a= 9.901 MHz
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|
s
-
A=
=
r
I

. TELEDYNE LECROY

P

Everywhereyoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7-- Pa---
walue 6.5 A4 -8 A 363 -358Y  B.3T689 MHz
status v s A

s

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7-- Pa---
walue 1184 -9.0A 95520211 Hz 557 W -634 Y 8482857 MHz
status ' s R v s A

CS117 Voltage

20 100 0
Wi= 28302681 ms  Ax=
H2= 3BEB227ms 1ifw=

96.52826 Hz

Verification Waveform #3 at 10MHz, 14 Transients -600V/300V
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 TELEDYNE LECROY
Everpwhereyoulonk |

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FEfregqiC) P7--- Pa---
walue 26.6 A -12.8A 932238 MHz 547 -538Y 842283 MHz
status ' s A v s A,

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 1484 -B.6A 931870 MHz 299y -350%  B.85560 MHz
status ' s R v s A,
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 TELEDYNE LECROY
vorywherayoulook” -

Measure

walue
status

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
250A -11.8A 95628680 Hz 483V -486 Y B.233912 MHz
b v A v v -,
[F1 rescaleiCa
j_cf:'u..mﬁg 0
20.0 rms!diy FO0MS 100N B
== 240 H1= 84.35846ms A= 10.381758ms
ﬁ;i«} ¥2= B4.74021ms 1AME 96.32287 Hz

CS117 Current Verification Waveform #3 at 10MHz, 14 Transients +24A/12A

. TELEDYNE LECROY
: Everywhareyoulook”

|
1

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 1354 -24.1 A T.B3655 MHz 472V -472%  B4T445 MHz
status A v s A,

te]
Hl= 12h8ns &M=
H2= 1211 ns 1AW= 9.208 MHz

CS117 Current Verification Waveform #3 at 10MHz, First Transient -24A
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. TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 Pa:miniC2 FPEfregiC) P7--- Pa---
walue TTA -13.8 A -266 Y 837426 MHz
status ' s A,

. TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:max(F1) P2:minF13
value 131 A -24.64 9407489 MHz

status "

Pa:miniC2 FEfregiC) P7--- Pa---

-480% B8.496411 MHz
o i

M= 27.25368ms  AM= 1025881 ms
H2= 37.51249ms 1A= 97 47718 Hz
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. TELEDYNE LECROY
- Everpwhaoreyoulook’

Measure
walue
status

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
489 A -21.04 927403 MHz =813 =-818% 838999 MHz
v v b4 ¢ 1 b4

ré 3 4“‘ H2= 1198 ns 1jdx= 9425 MHz

CS117 Current Verification Waveform #3 at 10MHz, First Transient +48A

. TELEDYNE LECROY
Everywhereyoulook™

-

|

i
T
-

Measure
walue
status

P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2) FPEfregiC) P7--- Pa---
26.4 A -14.84  9.34869 MHz 521 -598Y  8.73598 MHz
' s R v s A
2 1= 138ns &x=  10586ns
’31‘ ¥2= 1194 ns 1/&= 9470 MHz

& 194
CS117 Current Verification Waveform #3 at 10MHz, Subsequent Transient +24A
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. TELEDYNE LECROY
- Everpwhaoreyoulook’

&

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
value 46.1 A -20.54 95628468 Hz =813 =-818% 8.578 MHz
status ' ' R ki ki3 b4

F1  rescale(Cs

. TELEDYNE LECROY

A , ! reyoulook”

E Every

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
value 283 A -50.24 768472 MHz =813 =-818%  8.36540 MHz
status ' ' R ki ki3 b4

H1= A=
H2= 1252 ns 1idW= 9.025 MHz

B
ation Waveform #3 at 10MHz, First Transient -48A

CS117 Current Verific
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L |

- q  TELEDYNE LECROY
Everywhareyoulook”

i i

T
T

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7-- Pa---
walue 171 A -281 A 922217 MHz 600 W -6268Y 847746 MHz
status ' W R v s A,
[F1 rescale(c:
200 Addi
200 nsidiv
- =270
------ 54 A
-2:1':53

- q  TELEDYNE LECROY
Every reyoulook’

&
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7-- Pa---
value 2884 -47.4 4 95519566 Hz =813 =-818% 8481096 MHz
status s v k4 & E1d hi g

20.0 100 ¢
H1= 39.62920ms &M=
¥2= 80.00812ms 1itv=

96.34914 Hz

CS117 Current Verification Waveform #3 at 10MHz, 14 Transients -48A/24A
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N TELEDYNE LECROY

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 1.954 -3.80A 1.041574 MHz 36TV -268Y  963.4496 kHz
status ' W R v s A,

Everywhareyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 1.98 4 -3.97 A 9.788713 MHz T -272% 957.3558 kHz
status ' s R v s A,

k1

20.0 M 1.0 3
Hl= B.737386ms  AM= 155238 ps
? ] Hi= 0892624 ms 1/AM= B.44172 kHz

CS117 Voltage Verification Waveform #3 at 1MHz, 20 Transients at +360V
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.......... [ S
! |

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---

walue 1.98 4 -3.90A 17.92402 MHz 368 Y -269Y  963.0628 kHz

status s A v s A,

v
[F1 rescalecy
2 D.-Nﬁi:j
50.0 rsidi
' 5 T20A
e BOOA

25.00 0 2 0 2
Hl= S78.04ps  AM= 231.4B172ms
H2= 231.383688ms 1AM= 43203688 Hz

. TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue 264 A -1.64 A 1.45264 MHz
status ' s A

&

Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
280% -3T1W 992.8548 kHz
v s A,

H1= 48.8ns M= 969.1 ns
¥2= 1.0179 ps 1if= 1.0319 MHz

CS117 Voltage Verification Waveform #3 at 1MHz, First Transient at -360V
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- q  TELEDYNE LECROY
: Everywhereyoulook”

Cz

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue 284 A -1.73 A 1.328390 MHz
status ' s A

[F1 rescalecy
2004

2.00 msdi

i ray
: 0.00A
7204

Fd:max{C2)
288 W
v

Pa:miniC2 FEfregqiC) P7--- Pa---
-374% 9955202 kHz
o .

K= 1.196404ms &= 77.541 s
Wi= 1.273845ms 1/8K= 12.8964 kHz

CS117 Voltage Verification Waveform #3 at 1MHz, 20 Transients at -360V

. TELEDYNE LECROY
: Everywhareyoulook”

] ;
|
o
|

Measure P1:max(F1)
walue 2.88 4
status '

P2:minF13 PafreqiF1)
-1.794 1116205 MHz
) =

Fd:max{C2)
282
v

Pa:miniC2 FEfregiC) P7--- Pa---
-365% 9963225 kHz
o .

Hl= 44580 ps AME 116.03956 ms
H2= 116.48536ms 1aM=  B6E17751 Hz

CS117 Voltage Verification Waveform #3 at 1MHz, 3 Bursts at -360V
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FELED¥NE LECROY-
Everywhereyoulook”

Pa--

Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--
walue B.24 A -5.58 A BESB252 kHz 36 -28%Y B37.1651 kHz
status ' s A v s A,
[F1 rescale(c3
2.00 Addi i
217.4ns

1.00 psidhy

M=
H2= 13288 ps 1A=

CS117 Current Verification Waveform #3 at 1MHz, First Transient at +6A

11114 ps
899.77 kHz

: m-w.:ﬂméuﬁ.&cm~
Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--
walue 6.34 A -5.63A  884.0864 kHz kLAY -29%  910.8026 kHz
status ' s A v s A,

CS117 Current Verific

Pa--

g 2 H2= 79408 ps 1A=

ation Waveform #3 at 1MHz, 20 Transients at +6A

o=

9538 ps
10.484 kHz
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TELEDYNE LECROY-
Everywhereyoulook

1

:3

]

:

|
i H i
s et S

Cz

i

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7-- Pa---
walue 6.34 A -5.63A  BE31275kHz |y -29% 1117633 MHz
status ' s A v s A,

Hl=

250M3

207.28 ps =
¥2= 8209534 ms

1 1 2 0 2
81.88806 ms
12211793 Hz

Measure P1:max(F1)
walue 5.40 4

status " v

P2:min{F13

P3freqiF1)
-6.254 B92.8775 kHz

Fd:max{C2)
2T

v

Pa:miniC2 FEfregqiC)
-35%  871.6840kHz
o .

R8s

409.549 kHz
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Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue .44 A -6.27 A BO96.335 kHz 32y
status ' ' R '

Pa:miniC2 FEfreqiC) P7--- Pa---
-35% 2026217 kHz
o .

H1= 216 ns =
H2= T73820ps 1ik= 135862 kHz

T3.604 ps

 TELEDYNE LECROY
Everywhereyoulook”

el

Measure P1:max(F1) P2:min{F13 P afreqiF1) Fd:max{C2)
walue .44 A -B.21 A 887.3 kHz 29y
status ' s A v

[F1 rescalecy

Pa:miniC2 FEfregiC) P7-- Pa---
-35%  §95.0180 kHz
o .

Hl= Trodps  A¥s 23592896ms
H2= 236.00780ms 1/AM= 42385460 Hz
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- q TELEDYNE LECROY
: Everywhereyoulook”

‘_‘.
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 36D A -2.98A  TB1231 MHz 363 -324% 823929 MHz
status A v s A,

e
[F1 rescalecy
200 _diﬁ

200 nsfdiv

N TELEDYNE LECROY
Everywhareyoulook”

-~

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 3844 -3.07 A 7.828568 MHz T -326Y 8196721 MHz
status ' s A v s A,

200MS 101
Wi= 5208014ms  A¥= 132.967 Us
W2= 5340981 ms 1iA¥= 7.52066 kHz

CS117 Voltage Verification Waveform #3 at 10MHz, 20 Transients at +360V
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S ——

T

N TELEDYNE LECROY
Everywhereyoulook”

ol
A
Measure P1:max(F1) P2:min{F13 FP3freqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7-- Pa--
walue IT1A -3.07 A 7.824027 MHz 365 Y -323 B.239627 MHz
status ' s A v s A,

Hl=

33.
H2= 5010158 ms kM=

1

42 ps A=

S0.06816 ms
19972773 Hz

—

|

el
—_——
T

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FEfregiC)
walue TA1A -6.2A  B.29990 MHz 346 -363Y 841738 MHz
status ' s A v s A,

te]
1
H2= 1

100.3ns
9.970 MHz

30ns &M=
33ns k=
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- q . TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue T2A -6.2A 8.317956 MHz 348y -368 Y 8.434505 MHz
status s A v o A

K= B.332694ms &= 800253
Wi= B.412719ms 1/8K= 12.4961 kHz

- q . TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 6.9 A -6.2A 8327642 MHz 346 -368 Y B8.374208 MHz
status ' A A,

o o o

z g h )
H1= T143ps  A¥= BBE4400ms
¥2= BB.71543ms 1ik= 14567916 Hz
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N FELED¥NE HCROY-
Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 6.36 A -4.38A  T.EG240 MHz 142 -138Y 837034 MHz
status " v i v v A
[F1 rescaleiCa
_é-.DD..Nﬁg
200 nsidi 20.0 K e
- B32{ 1= 148ns  A¥=  106.2ns
ey H2= 121.0ns 1= 9416 MHZ
-4.88 4

CS117 Current Verification Waveform #3 at 10MHz, First Transient at +6A

Everywherg

' ‘i\‘ TELEDYNE LECROY-

youlook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7---
walue 6.40 A -4.42 A T.BH39748 MHz 144 -141% 8423813 MHz
status ' s R v s A,

R8s

[F1 rescale

W= 26953045 A=
Wi 40B.227 ps Titde T

CS117 Current Verification Waveform #3 at 10MHz, 20 Transients at +6A

136.697 s

31545 kHz
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W W :‘.;ELE{“;LNE.E{;W,
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 6.40 A -4.28 A 7.879042 MHz 147 -141% B8.221956 MHz
status ' s s ' ' i

[F1 rescale(c:
g.nn_..mﬂ ' i

20.0 msfdiy 20.0MS 100 M B asitive
B 6.00 Hl= -118.581 ys = EBY7.40708ms
------ 0.00A W2= B7.200857ms 1AW= 14.835237 Hz

E00A
CS117 Current Verification Waveform #3 at 10MHz, 3 Bursts at +6A
N\ TELEDYNE LECROY

: Everywhereyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1)
value 414 A -GABA 915778 MHz

status " v

&

Fd:max{C2)
12T W
v

Pa:miniC2 FEfregiC) P7--- Pa---
S126Y 845779 MHz
o A

M=
H2= 1244 ns 1A=

¥1= 148ns

9124 MHz

CS117 Current Verification Waveform #3 at 10MHz, First Transient at -6A
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. qi‘ TELEDYNE LECROY
: Everywhereyoulook”

w-m,m-m,m-m,m Amnmnm ... -m,m-T,m-m,m«-m,m-T|
2 i :
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 4.35 A -6.27 A 9158285 MHz 131w -134% 8369125 MHz
status ' s R v s A,
[F1 rescaleiCa
20 m@
1.00 rs!diy 2
—-  -BOOA Wi= 8.87323Tms A= 0H.493ps
0.00A W2= 5.972730ms 1= 10.0510 kHz
BO0A

CS117 Current Verification Waveform #3 at 10MHz, 20 Transients at -6A

. q . TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 4294 -6.34 A 9.115098 MHz 128 -131Y B.965419 MHz
status ' s R v s A,

k1

H2= B4.691959ms 1A= 15430120 Hz
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5.3.9 CS117 Test Data on Inverter
CUSTOMER: EG4 Hectronics LLC MJO: PR183529
TEST ITEM: 18kPV-12LV DATE: 6/14/24
PART NUMBER: 0D00.0000601 UNIT NO: EMI01 & EMI02
SPECIFICATION: MIL-STD461G CHAMBER NO: Workbench 1
EUT Power Input: AC 115V/60Hz, DC (Battery Only), & DC (PV Input)
MIL-STD-461G CS117 Lightning Induced Transient Sus ceptibility
Temperature: 85F |Humidity: 42% RH Barometric Pressure: 981 mBar
Internal Equipment Levels Test Level Test On Results Comments
Waveform#1 MS 300VL_60At/150VL_30At ACPwrLINE 1 [ Pass [ Fail VL reached 1st - WF2 Required
Waveform#1 MS 300VL_60At/150VL_30At ACPwrLINE2 [ Pass [ Fail VL reached 1st - WF2 Required
Waveform#1 MS 300VL_120At/150VL_60At Full AC Power Bundle [ Pass [ Fail VL reached 1st - WF2 Required
Waveform#1 MS 300VL_60At/150VL_30At DC Battery High Side Pass [ Fail
Waveform#1 MS 300VL_G0At/150VL_30At DC Battery Retum Side pPass  |[] Fail
Waveform#1 MS 300VL_120At/150VL_60At DC Battery Bundle [] Pass [ Fail VL reached 1st - WF2 Required
Waveform#1 MS 300VL_60At/150VL_30At PVHigh Side [ Pass [ Fail VL reached 1st - WF2 Required
Waveform#1 MS 300VL_60At/150VL_30At PVReturn Side [ Pass [ Fail VL reached 1st - WF2 Required
Waveform#1 MS 300VL_120At/150VL_60At PV Bundle [ Pass [ Fail VL reached 1st - WF2 Required
Waveform#2 MS 300Vt_60AL/150Vt_30AL ACPwrLINE 1 Pass (] Fail
Waveform#2 MS 300Vt_60AL/150Vt_30AL ACPwrLINE 2 Pass [ Fail
Waveform#2 MS 300Vt_120AL/150Vt_60AL Full AC Power Bundle Pass [ Fail
Waveform#2 MS 300Vt_120AL/150Vt_60AL Battery Bundle Pass  |[]Fail
Waveform#2 MS 300Vt _120A1/150Vt 60AL PV Bundle Pass  |[] Fail
Waveform#2 MS 300Vt_60AL/150Vt_30AL PVHigh Side Pass (] Fail
Waveform#2 MS 300Vt 60AL/150Vt 30AL PV Return Side Pass  |[] Fail
Waveform#3 MS at IMHz & 10MHz 600V_24A/300V_12A ACPwrLINE 1 Pass  |[] Fail
Waveform#3 MS at IMHz & 10MHz 600V_24A/300V_12A ACPwrLINE 2 Pass [ Fail
Waveform#3 MS at IMHz & 10MHz 600V_48A/300V_24A Full AC Power Bundle Pass [ Fail
Waveform#3 MS at IMHz & 10MHz 600V_48A/300V_24A Battery Bundle Pass  |[] Fail
Waveform#3 MS at IMHz & 10MHz 600V_24A/300V_12A High Side Battery Pass [ Fail
Waveform#3 MS at IMHz & 10MHz 600V_24A/300V_12A Return Side Battery Pass [ Fail
Waveform#3 MS at IMHz & 10MHz 600V_48A/300V_24A PV Bundle Pass  |[] Fail
Waveform#3 MS at IMHz & 10MHz 600V_24A/300V_12A PVHigh Side Pass [] Fail
Waveform#3 MS at IMHz & 10MHz 600V_24A/300V_12A PVReturn Side Pass [ Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL ACPwrLINE 1 Pass [] Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL ACPwrLINE 2 Pass  |[] Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL Full AC Power Bundle Pass [ Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL Battery Bundle Pass [] Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL High Side Battery Pass [ Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL Retum Side Battery Pass [] Fail
Waveform#3 MB at IMHz & 10MHz 360Vt 6AL PV Bundle Pass [ Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL PV High Side Pass  |[] Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL PVRetumn Side Pass [] Fail
TECHNICIAN / ENGINEER: Donald Adams DATE: 6/26/2024
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CS117 Actual Test Multiple Stroke Current Waveform #1 at 60A

S TELEDYNE LECROY-

Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue G211 A S126 A R
status ' s v

Pa:miniC2 Pa---
-2

4

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 3804 -7T.8A 51 -1
status ' s v s

Actual Test CS117 Waveform #1, Subsequent Transient +30A, on Battery High Side
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S TELEDYNE LECROY-

Everywheroyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue G4.0 A -12.2A 86
status ' s v

[F1 rescaleiCa

__écr':'n..N?hg

200 msidiy

—= BDOA

si 300,&\1

-30.0A

Pa:miniC2
-8y
s

R8s

veform #1, 14 Transients +60A/30A, on Battery High Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure
value

P1:max(F1)
10.8 A

P2:min{F13 PafreqiF1) Fd:max{C2)
-B0.7 A 12W

status L L4 v

Pa:miniC2

FEfregqiC) P7--- Pa---

-84y




® clement

Element Test Report TR-PR183529 461G, Rev. 1
124 of 350

- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max(F1) P2:minF13 PafreqiF1) Pa:miniC2 FEfregqiC) P7--- Pa---
walue B3 A S34.3A -49
status ' s s
[F1 rescaleiCa
__gq_g_.yﬂ
100 psidiy
= -BDDA
e 3004
& 3004

Actual Test CS117 Waveform #1, Subsequent Transient -30A, on Battery High Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 11594 -B1.4 A -83Y
status L L4

4
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue G304 127 A 86 Y -13Y
status ' v s

S TELEDYNE LECROY-
Everywherayoulook™

>
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 365 A -TTA 45 -16Y

status L L4 v '

S

Actual Test CS117 Waveform #1, Subsequent Transient +30A, on Battery Return Side
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FEfregqiC) P7--- Pa---
walue B34 A -12.84A =18
status ' W s
[F1 rescaleiCa
__écr':'n..N?hg
200 msidiy
i B0.0
3004
y oA

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 11.3 A -B2TA -84y
status L L4 '
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: q  TELEDYNE LECROY
Everywhareyoulook”

>
Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 834 -36.5A -48 Y
status ' W s
[F1 rescaleiCa
_éc{.'u..Nﬁg
200 psidiy
-60.0
3004
3004

form #1, Subsequent Transient -30A, on Battery Return Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 1224 -64.0A -83Y
status L L4 '
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CS117 Actual Multiple Stroke Voltage Waveform #2 Test at 300V

S TELEDYNE LECROY-
Everywhereyoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue I B R 244 -28A
status ' v s

Actual CSI 17 Voltage Waveform #2 Test, First Transient +300V/60A on AC High Side

S TELEDYNE LECROY-
Everywhereyoulook”

cz

&
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 178 -4T W 27 A -4.0 4
status v s

iy

Actual CS1 7 Voltage Waveform #2 Test, Subsequent Transient +150V/30A on AC High Side
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S TELEDYNE LECROY-
Everywhereyoulook”

HARPRRPR AP REI RO PPN RARP PRI
¥ CL e e R A L L e R

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
value 301y STTY 8.3 A -8B A
v

status

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 83w =309 1.2A -10.7 A
status 4 L4 v '

Fi rescale(c

Actual CS117 Voltage Waveform #2 Test, First Transient -300V/60A on AC High Side
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ﬁ  TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
value 49y -175 W 2548 -4 A

status v v

,q ; ...TE.LEmiNE..LgE;Rg.\f
h Everywherayoulook™

¥ S A A B Bt i b . ”
CRA AR A AR E R e AR R

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a0 -304 W 9.1 A -12.8 A
status 4 L4 v '

Actual CS117 Voltage Waveform #2 Test, 14 Transient -300V/60A & -150V/30A on AC High Side
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue MY -B3W 1054 -T12 mA
status ' v s

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 179 -45W TBA 410 mA
status 4 L4 v '

-30,

Actual CS117 Voltage Waveform #2 Test, Subsequent Transient +150V/30A on AC Return Side
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue oy -80W 834 -61A
status v s

S TELEDYNE LECROY
h Everywherayoulook™

Measure F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 86 W -308 W 284 -B3A
status 4 L4 v '

Fi rescale(c

Actual CS117 Voltage Waveform #2 Test, First Transient -300V/60A on AC Return Side
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o ,q ; ...]'E.LEQ\!;’.NE..LE.GR(}.\(
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 46 Y -174Y 700 mA -B.4 A
status ' v s

/ -
P rscal(c
20.0 Aldi

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a0 =301 W 484 102 A
status 4 L4 v '

Actual CS117 Voltage Waveform #2 Test, 14 Transient -300V/60A & -150V/30A on AC Return Side
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S TELEDYNE LECROY-

Everywheroyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue IV -7EW 14 A -8 A
status ' s v s

[F1 rescalecy
50,0 Aldi
2.00 sidiy
e

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
walue 179 -46 W
status L L4

Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

g -TA
v '
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S TELEDYNE LECROY-

Everywheroyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 307 -70v 13A =10 A
status ' s v s

[F1 rescale(ca

Actual CS117 Voltage Waveform #2 Test, 14 Transient +300V/120A & +150V/60A on Power Lines

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2)
walue g2

P2:min{C2) P3freqiCd) Fd:maxF1)
=311V 9A

status L L4 v

Fa:miniF 13

R8s
-18 A
'
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»

. TELEDYNE LECROY
Everywhareyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1)
walue 44y 17TV 44 11 A
status ' v s

R8s

-

S TELEDYNE LECROY
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue Tiw -310W B A -18 A
status L L4 v '

[F1 rescal
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S TELEDYNE LECROY-

Everywheroyoulook”

P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---

a6 -BT Y 44 -4 A
o v v L

[F1 rescale(c:
50,0 Aldi
2.00 sidiy
e

S TELEDYNE LECROY-

Everywherayoulook™

P1:maxiC2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
188 W S92 A -4 A
L a s v

Actual CS117 Voltage Waveform #2 Test, Subsequent Transient +150V/60A on Battery Bundle
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S TELEDYNE LECROY-

Everywhereyoulook

Measure P1max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 34N -3 ah4 -6 A
status ' W v s
[F1 rescaleiCa
_5cr}'n.m?n3
200 msidiy
o 15600
------ 7S04
F20A

P1:maxiC2)
a0 W

P2:min{C2) P3freqiCd) Fd:max(F1)
=326V A

Measure
value

status L L4 v

Fa:miniF 13 Pa---
-9 A

4
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- q  TELEDYNE LECROY
Everywhareyoulook”

cz

Measure P1:max{C2) P2:min{C2)
walue 49y -186Y
status ' W
[F1 rescalecy
50, 'u.:g@
2.00 psidiy
o -160.0
TE0A
; ?'S.D-Ej

P3freqiCd)

Fd:max(F1)
3A
v

Fa:miniF 13 P& fregiF1) P7--- Pa---

4

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 83w =307 W 9h -6 A
status L L4 v '

Actual CS117 Voltage Waveform #i Test, 14 Transient -300V/120A & -150V/60A on Battery Bundle
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue EARIRT -84 T3A 1.9 A
status ' s v s

[F1 rescalec3

20,0 Ald

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 177w -48 W 4.8A -1.2A
v

status L L4 v
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:maxiC2) P2:min{C2)
walue 30y -80 %
status '

Fd:maxF1)

8.3A
v

Fa:miniF 13
-3BA
s

P7--- R8s

. TELEDYNE LECROY

h Everywherayoulook™
o2
23

i

Measure P1:maxiC2) P2:min{C2) Fd:max(F1) Fa:miniF 13 P7--- Pa---
walue EERY -310W A =10 A
status L L4 v '
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cz

- q  TELEDYNE LECROY

Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 48y -174W 2h -TA
status ' W v s
[F1 rescalecy
5_cr,'n..g@
2.00 psidiy
o -160.0
------ TE0A

Measure P1:maxiC2)
walue 83w
status L

Actual CS117 Voltage W.

P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
=301 W B A -0 A
a s v

aveform #2 Test, 14 Transient -300V/60A & -150V/30A on PV High Side
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue IV -BT W T2A -23A
status " v v v

[F1 rescale(c:
20,0 Afg

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 180 -48 W 484 1.6 A
status L L4 v '

4 2150 . 3002
Actual CS117 Voltage Waveform #2 Test, Subsequent Transient +150V/30A on PV Return Side
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2)
walue 285 ST
status '

Fd:max(F1)

TTA
v

Fa:miniF 13
-32A
s

P7--- R8s

. TELEDYNE LECROY
h Everywherayoulook™
o2
23
Measure F1:maxiC2) P2:min{C2) Fd:maxF1) Fa:miniF 13 P7--- Pa---
walue 86 W -310W =10 ma -84 A
status L L4 v '
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 48y =175V 00 ma -S54 A
status ' s v s
rescalel
20,0 Af
2.00

-B0.0
3004
3004

rm #2 Test, Subsequent Transient -150V/30A on PV Return Side

- q  TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 83w -304 W 1.9A -9.0A
status L L4 v '
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S TELEDYNE LECROY-

Everywheroyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue MY B R 12A -4 A
status ' s v s

[F1 rescalecy
50,0 Aldi
2.00 sidiy
e

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 178 W -47 W 9h -4 A
status L L4 v '
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S TELEDYNE LECROY-

Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 304y -T4N 10A -8 A
status ' W v s
[F1 rescaleiCa
_5cr}'n.m?n3
200 msidiy
o 15600
------ 7S04
F20A

P1:maxiC2)
83w

P2:min{C2) P3freqiCd) Fd:max(F1)
-308 W 4 A

Measure
value

status L L4 v

Fa:miniF 13 Pa---
-12A

4
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cz

- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 47 SRS 3A -6 A
status ' W v s
[F1 rescalecy
5_cr,'n..g@
2.00 psidiy
o -160.0
TE0A
1 3 ?'S.D-g

. Actual CS117 Voltage Waveform #2 Test, Subsequent Transient -150V/60A on PV Bundle

-

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a0 -304 W B A 11 A
status L L4 v '

ctual CS117 Voltage Waveform -#2 Test, 14 Transient -300V/120A & -150V/60A on PV Bundle
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CS117 Actual Test MS Waveform #3 at 1MHz with 600V/24A

S TELEDYNE LECROY-
Everywhereyoulook

+ i
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 206 A -20.0 A 957.8663 kHz 728Y -452%  B6B.751 kHz
status ' s R v s A,

S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max(F1) F2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 1244 -10.3 A 9001141 kHz 303 -220% BBY9.5791 kHz
status ' s R v s A,
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S TELEDYNE LECROY-
Everywhereyoulook

A
Measure P1:max(F1) F2:min{F13 FPafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 1794 -19.2 A 891.3321 kHz 691 Y -448% 20485532 Hz
status ' s R v s A,

Actual Test CS117 MS Waveform #3 at IMHz, 14 Transients +600/+300V, on Power Line 1

o q . IE.LED\Q:’.NE..LE.GRQ.V.

Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 161 A -24.5 A 1.000696 MHz 464 -T2V 1.010105 MHz
status L L4 ks v ' his

[F1 rescaleiCa

Xl= 17.9853 s &x=  46ns
¥Z= 17.9999 ps 1= 217 MHz

Actual Test CS117 MS Waveform #3 at IMHz, First Transient -600V, on Power Line 1
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. TELEDYNE LECROY
: Everywhereyoulook”

+ : i i
Measure P1imax(F1) F2:min(F1) PafreqiF1) FPa:maxiC2) Paminic2) FEfreq(c2) P7--- R8s
walue 1184 -12.3A  879.2682 kHz 207 -303Y  906.2437 kHz
status ' s A ' ' H

H1= 1799583 ps A= 4.6 ns
H2= 17.9998 ps 1AM= 217 MHz

Measure P1:max(F1) P2:min{F13 P afreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 17.0A -21.8A 8771 kHz 448 -B14%  907.3985 kHz
status L L4 ks v ' A

[F1 rescale

; . 0
Actual Test CS117 MS Waveform #3 at IMHz, 14 Transients -600/-300V, on Power Line 1
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S TELEDYNE LECROY-
Everywhereyoulook

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 22.2A -16.9A 9762523 kHz TaO0W -474%  9BT.0897 kHz
status ' s R v s A
F1 rescale(c3

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 11.8 A -9.2A 8991881 kHz EARRY S22TN BTY9.83TI kHZ
status L L4 ks v ' his
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 1924 -17.8 A4  909.6656 kHz 730 -461Y 17.225957 Hz
status ' s R v s A

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 187 A -21.89 A 1.028728 MHz 471 W -7598% 1.005764 MHz
status 4 L4 ks v '

Actual Test CS117 MS Wa.Veform #3 at IMHz, First Transient -600V, on Power Line 2
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. ,q ; ...]',E.LEQ\!;’.NE..LE.GR(}.\(
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 104 A -11.84  912.5388 kHz 211 -303Y  908.0383 kHz
status ' R v s A,

v
[Fi ressale(ca)
1 i

Measure P1:max(F1) P2:min{F13 FPafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 1894 S17.9A 854.5 kHz 454 -BT2Y 95628213 HZ
status 4 L4 ks v ' A

Actual Test CS117 MS Waveform #3 at IMHz, 14 Transients -600/-300V, on Power Line 2
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FELEDYNE LECROY,

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 484 A -50.7 A 1.008971 MHz 728Y -405%  970.1364 kHz
status ' s R v s A,

F1 rescale(C:

 TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 161 A -19.6A 2926963 kHz 297 W -218% B92.6311 kHz
status L L4 ks v ' A

Actual Test CS117 MS Wavefoﬁn #3 at IMHz, Subsequent Transient +300V, on Power Lines
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure
walue
status

FPEfregiC) P7---

R8s

P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2
-50.6A 13601611 Hz 723 -390%  10.382163 Hz
s ® s ./ 7

c2 G i sl ;
T N e P S naat A it N . a
i
Measure P2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue -46.9 A 9945194 kHz 404 =707 1.010627 mMHz
status A, his

L A v o
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 120 A -20.6A  913.2406 kHz 213V -303Y 9041819 kHz
status ' s R v s A,
[F1 rescalec3
200 Afdi

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 0.6 A -39.7 A 9881700 kHz 397 -B59 Y 24.913864 Hz
status L L4 ks v ' A
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FELEDYNE LECROY
Everywhereyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7-- Pa---
walue 233 A 177 A 977.4181 kHz T42W -485%  970.808 kHz
status " v S v v A
F1 rescale(C3
10.0 Afdi
2.00 psidi 1]
30.0 H1= 17.9989 ps
: i 15.0 H2= 17.9999 ps 1MAH=
Actual Test CS117 MS Waveform #3 at IMHz, First Transient +600V, on Battery High Side

N TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7-- Pa---
walue 10.4 A -9.2A 0 BY3T3ETT KHzZ 324 -233V BTIO2 kHz
status L L4 A v ' his

Actual Test CS117 MS Wavefo

200 0
¥1= 17.9999 ps Ax=
2= 17.9999 ps 1AK=

rm #3 at 1MHz, Subsequent Transient +300V, on Battery High Side
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S TELEDYNE LECROY-
Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 205 A -16.0A  879.0388 kHz 621 -486% 1110163 MHz
status ' s R v s A,

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 167 A -21.6 A 9966440 kHz 00 -7598% 1.004655 MHZ
status L L4 ks v ' his
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 82A -11.2A 0 895951 kHz 223V -3TY 90096145 kHz
status ' s A v s A,
[F1 rescale(c:
10.0 Addi
2.00 psidy

Actual Test CS117 MS Waveform #3 at IMHz, Subsequent Transient -300V, on Battery High Side

S TELEDYNE LECROY
h Everywherayoulook™

A
Measure P1:max(F1) P2:min{F13 P afreqiF1) Fd:max{C2) Pa:miniC2) FPEfregqiC) P7--- Pa---
walue 16.0 A -20.8 A 897.2 kHz 493 W -B91 Y 75899741 Hz
status L L4 ks v ' A

Actual Test CS117 MS Waveform #3 at IMHz, 14 Transients -600/-300V, on Battery High Side
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TELEDYNE LECROY-
Everywhereyoulook

Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfreqiC) P7--- Pa---
value 224 A -16.4 4 9745503 kHz FARIRY -478% 9734862 kHz
=, v b4

v v v

status
=
F1  rescale(Cs

S TELEDYNE LECROY-

Everywherayoulook™

Measure P1:max(F1) F2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 107 A -8.5A  BB0.7483 kHz 307 W -223W 0 BT41531 kHz
status L L4 ks v ' his

Actual Test CS117 MS Waveform #3 at 1MHz, Subsequent Transient +300V, on Battery Return Side



® clement

Element Test Report TR-PR183529 461G, Rev. 1

162 of 350

TELEDYNE LECROY-
Everywhereyoulook”

A
Measure
walue
status

P1:max(F1)

1954

P2:min{F13

v

[F1 rescalef

PafreqiF1)
-15.7T A BBB.4818 kHz

Fd:max{C2)
G456 W

v

Pa:miniC2

FPEfregiC) P7---

R8s

-461Y 33072736 Hz

Actual Test CSl 17 MS Waveform #3 at IMHz, 14 Transients +600/+300V, on Battery Return Side

TELED\!'NE LECRDY

-

cz

i
Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 16.4 A -24.2 A 999.3805 kHz 494 -TE3I YV 1.002329 MHz
status L L4 A, v ' his

Actual Test CS117 MS Waveform #3 at IMHz, First Transient -600V, on Battery Return Side
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue 8T A -12.4 A 9135980 kHz
status ' s A

[F1 rescale(c3

10.0 Addi

_z,uuuvaxﬂdi,

iy 300 % .'5‘- ":
Actual Test CS117 MS W

FPd:maxiC2)
220%
v

Paminic2)

Pa:---

FEfreq(c2)

-3V B05.4629 kHz

4

aveform #3 at IMHz, Subsequent Transient -300V, on Battery Return Side

S TELEDYNE LECROY
h Everywherayoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 17.6A -20.8 A 8941204 kHz 486 W -B27 W B78.5983 kHz

status L L4

15

Actual Test CS117 MS Waveforrﬁ #3 at IMHz, 14 Transients -600/-300V, on Battery Return Side
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S TELEDYNE LECROY-
Everywhereyoulook

+ i i
Measure P1:max(F1) F2:min{F13 P afreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue TTA -8.8 A 961.572 kHz G44 Y -813Y 963.7812 kHz
status ' s R v s A,

[F1 rescale(c:
20,0 Afg

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 38A -4 A AT 23T MHzZ 3TV -249% 8765684 kHz
status L L4 ks v ' A

Actual Test CS117 MS Waveform #3 at IMHz, Subsequent Transient +300V, on Battery Bundle
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S TELEDYNE LECROY-
Everywhereyoulook

A
Measure P1:max(F1) P2:min{F13
walue 324

PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---

SB3A RN -498Y 8817395 kHz
o o o A

status

PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---

-5.9 A B.567S56 MHzZ 918 -BEE Y 9854756 kHZ

Measure P1:max(F1) P2:min{F13
walue TEA
status L L4
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

+ i i i
Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 6.1 A -8.6A 5136711 MHz 232V -311Y B896.0146 kHz
status ' s R v s A,

[F1 rescale(c:
20,0 Afg

- S TELEDYNE LECROY

Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 9.1 A -9 A 13734734 Hz 918 -B14% 891.1827 kHz
status L L4 ks v ' A
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue BEY Y -521Y 8734254 kHz aTA -8.2 4 9727403 kHz

status ' s R v s A,
[F1 rescalec3
0.0 Addi

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 302 =247V 881.9254 kHz 21A -3.2 A B88.2897 kHz
status L L4 ks v ' A

Actual Test CS117 MS Waveforr-n #3 at IMHz, Subsequent Transient +300V, on PV High Side



® clement

Element Test Report TR-PR183529 461G, Rev. 1
168 of 350

S TELEDYNE LECROY-

Everywheroyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 608 Y
status ' W
[F1 rescaleiCa
10, DMﬁg
100 msidiy
== 300

15.04
= '5__]'3.3

-518% 1.093494 MHz

Fd:maxF1)
51 A
v

Fa:miniF 13 P& fregiF1) P7--- Pa---
S48 A 9131347 kHz
o .

. Actual Test CS117 MS Waveform #3 at IMHz, 14 Transients +600/+300V, on PV High Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
walue 992V -723% 1.002947 MHz
status L L4 i

Fd:maxF1)

984
v

Fa:miniF 13

P& fregiF1) P7--- Pa---

-89 A 971.1540 kHz
J A
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q:  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)

walue 248 -322% B99.9137 kHz
status " W S8
[F1 rescaleiCa
2.00 psidiy
-30.0
-18.04
1504

Fa:miniF 13 P& fregiF1) P7--- Pa---
-4.3A BB5.6647 kHz
) .

S TELEDYNE LECROY

Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue G944 -BEE Y 906.5819 kHz
status L L4 A,

Fa:miniF 13 P& fregiF1) P7--- Pa---
-9.4 A 7.034501 Hz
J a
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue G674 -530Y 5854 -6T A
status " v v v

[F1 rescale(c:
10.0 Afdi

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 307 W =291 W 294 -30A
status L L4 v '
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2)
walue B27 % -612%
status ' W

(1 rescale(C:
100 Aldi
20,0 s/t
—-=- 300
e 150A
; -1 5.-n-ﬂ’

P3freqiCd)

Fa:miniF 13
-S4 A

P& fregiF1)

P7--- R8s

S TELEDYNE LECROY

Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 439V =700
status L L4

Fa:miniF 13
-B.3A
v

P7--- R8s
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 242 SEARIRY
status ' s
[F1 rescaleiCa
2.00 psidiv
- -30.0
150 A

15.04

Fa:miniF 13 P& fregiF1) P7--- Pa---
S3TA

ctual Test CS117 MS Waveform #3 at IMHz, Subsequent Transient -300V, on PV Return Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 438V -B93 W
status L L4

Fa:miniF 13 P& fregiF1) P7--- Pa---
-9.4 A
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue G682 Y -528% 9794709 kHz 414 -6.0A 9836635 kHz
status " v i v v A

. B0.0
3004
004

MS Waveform #3 at IMHz, First Transient +600V, on PV Bundle

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue EAR-RY -292W 8724944 kHz 1.9A -36A =
status L L4 ks v '
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue B2T W -518% 1131068 MHz 32A
status ' W R v
[F1 rescaleiCa
_a'cr':'u..N?hg
100 msidiy
i B0.0
3004
& JSD’.D-E}

Fa:miniF 13
-8B A

R8s

Actual Test CS117 MS Waveform #3 at IMHz, 14 Transients +600/+300V, on PV Bundle

S TELEDYNE LECROY.
h Everywherayoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue B3 A -9.7 A 2441530 MHz 927 W -693 % 1.006461 MHZ
status L L4 ks v ' A

19.9999 s
W2z 18.7699 ps 1AX= 50.0003 kHz
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- q  TELEDYNE LECROY
: Everywhereyoulook”

F
Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 2B A -4.2 4 2437680 MHz 242 -307Y 8991133 kHz
status ' s R v s A,
[F1 rescalec3
éc{.h..yﬁg ) |
2.00 psidiy 2 x
e -60.0 Kl= -1.2400ps Ax= 19.9999 ps
-30.04 2= 187598 ps 1iAK= 50.0003 kHz
3004

| Actual Test CS117 MS Waveform #3 at IMHz, Subsequent Transient -300V, on PV Bundle

o q . IE.LED\I:‘.NE. LECROY.

Everywherayoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 9.1 A -5 A s 06 W -608 Y 907.0950 kHz
status L a EY s v .

¥1= -20.00000 ms = 99999955 ms
¥Z= 970.99995ms 1/&¢= 1.00000005 Hz

form #3 at IMHz, 14 Transients -600/-300V, on PV Bundle

: & .
Actual Test CS117 MS Wave
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CS117 Actual MS Test Waveform #3 at 10MHz with 600V/24A

S TELEDYNE LECROY-

Everywhereyoulook

Measure P1:max(F1) P2:mi
walue TAA -1
status '

niF1: PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7-- Pa---
2.8A  5.84499 MHz 608 W -546Y B.22541 MHz
v =, v v b4

[F1 rescalec3
20,0 Addi

200 nstdiy
B0.0A

Measure
walue
status

P1:max(F1)
6AA
'

P2:minF13

PafreqiF1) Pg---

8.44702 MHz

Fd:max{C2)
341
v

Pa:miniC2
=361 W
s

FPEfregiC)

424 863100 MHz
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i H

S TELEDYNE LECROY-
Everywhereyoulook

o o

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 96 A ST A BD451133Hz 598 -461 Y B.952668 MHz
status ' s R v s A,

irmehase -240

Measure P1:max(F1) P2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 11.7 A -14.7 A B.30944 MHz 70 -B18Y B.52888 MHZ
status L L4 ks v ' his

i

& 30
aveform #3 at I0MHz, First Transient -600V, on Power Line 1

Actual Test CS117 W.
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. TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue TEBA -8.8 A 7.31994 MHz Ty
status ' ' R '

[F1 rescale(c:
20,0 Aldi
200 nstdiy

-B0.0
3004
3004

P7--- Pa--

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) P7--- Pa--
walue 134 A

-B.3 A 12282296 Hz 931 W
status ' v 4 v

-812% 8387700 MHzZ




® clement

Element Test Report TR-PR183529 461G, Rev. 1
179 of 350

r..........................'...,.......................;.............................................................;......................H L A B S e R B A S L

FELEDYNE LECROY
Everywhereyoulook

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)

walue TOA -11.89A 8553948 MHz
status " v i

Pa:miniC2 FEfregiC) P7--- Pa---

-G48V B.22811 MHZ
o A

2
1.9941 ps
501.48 kHz

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FEfregiC) P7--- Pa---
walue 34A -B.9 A B.72118 MHz -394 BABZ16 MHZ
status L L4 ks ' A

: M= 1.99
¥Z= 17980 W 1AMs 501.48 kHz

Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient +300V, on Power Line 2
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. TELEDVNE LECROY-
Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 FP3freqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 96 A -7.4 A B0.349385Hz 557 W -812% B.379549 MHz
status ' A v s A,

H1= 489.99998ms A= -499.995993 ms
Hi= -10.00000ms /&K= -2.00000008 Hz

Actual Test CS117 Waveform #3 at 10MHz, 14 Transients +600/+300V, on Power Line 2

TELED\'FNE LECROY:
E\.-e erey uIDOk

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 11.7 A -19.4 A B.39919 MHz 960 -B17 W BABY2T MHZ
status L L4 ks v ' A

17998 ps -1.9988 s
¥2= -200.0ns 1U&M= -500.03 kHz

Actual Test CS117 Wavefoﬁn #3 at 1I0MHz, First Transient -600V, on Power Line 2
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. q . TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue TOA -6.0A  B.70541 MHz 363 -353Y B.42489 MHz
status ' s A v s A,

H1= 1.7998 ps -1.9989 ps
H2= -200.0ns 1= -500.03 kHz

S TELEDYNE LECROY.
N Brenwheyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 90A -14.7 A 95630338 Hz 06 W -595%  8.540779 MHz
status L L4 ks v ' A

¥l= 489.99998ms A= -499.99998 ms
¥2= -10.00000ms /A= -2.00000008 Hz

0y & 15.04
Actual Test CS117 Waveform #3 at 10MHz, 14 Transients -600/-300V, on Power Line 2
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 1184 -10.7 A 833636 MHz B27 Y -8G5 Y 825708 MHz
status ' s R v s A,

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 9.2A -T.4 A 7.98509 MHz 359 -375% B.48342 MHZ
status L L4 ks v ' his

-300 : 300 &
Actual Test CS117 Waveform #3 at 1I0MHz, Subsequent Transient +300V, on Power Lines
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S TELEDYNE LECROY-
Everywhereyoulook”

A
Measure P1:max(F1) F2:min{F13 FPafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 96 A -10.2A 17739607 Hz 889 -422% B.ATaTED MHzZ
status ' W R v s A,
[F1 rescaleiCa
50.0 rs!diy
i B0.0
3004
it JSD’.D-E}

Actual Test CS117 Waveform #3 at 10MHz, 14 Transients +600/+300V, on Power Lines

- q  TELEDYNE LECROY

Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 136 A -14.5A  4.45818 MHz 965 Y -B10Y B.A8523 MHZ
status L L4 ks v ' his

. L
Actual Test CS117 Waveform #3 at 10MHz, First Transient -600V, on Power Lines
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- q  TELEDYNE LECROY
Everywhareyoulook”

A
Measure P1:max(F1) P2:min{F13 P afreqiF1) Pa:miniC2 FEfregiC) P7--- Pa---
walue 4.7 A -9.8A  T.36917 MHz -3BY 845299 MHz
status ' W A s A,
[F1 rescaleiCa
_?;tr'.'n..N?hg
200 nstdiy
i -60.0
3004
, oA

Actual Test CS117 Waveform #3 at 1I0MHz, Subsequent Transient -300V, on Power Lines

S TELEDYNE LECROY
h Everywherayoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 96 A -9.6A 59986771 Hz -410% 8403062 MHzZ
status L L4 A, ' A
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TELEDYNE LECROY-
Everywhereyoulook

A
Measure P1:max(F1) P2:min{F13 FPafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 904 -8B A 9.48945 MHz B11% -858Y 834377 MHz
status ' s R v s A

200.0ns

H2= -2000ns Tilkk=

o .
Actual Test CS117 Waveform #3 at I0MHz, First Transient +600V, on Battery High Side

N TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 494 -9.7 A B.B0436 MHz 348 =372 B.330596 MHZ
status L L4 ks v ' his

2000ns  Ax=
200.0ns Tif=

15.0 A Hi=

& -300 . 15,
Actual Test CS117 Waveform #3 at I0MHz, Subsequent Transient +300V, on Battery High Side
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TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue TTA -8.0A 8.796844 MHz
status ' s A

ooy i
Actual Test CS117 Wa

Pa:miniC2) FEfregqiC) P7--- Pa---
-538Y B.526128 MHz
o .

-10.00 ms A= 0.00ps
-10.00000 ms  1/ax= -—-

veform #3 at 10MHz, 14 Transients +600/+300V, on Battery High Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1)
walue 99 A -12.8A 0 915312 MHz
status v ' A

Pa:miniC2 FEfregiC) P7--- Pa---

-BOT Y 843652 MHZ
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- q  TELEDYNE LECROY
Everywhareyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 4.4 4 -TT A T.93415 MHz -355Y 840380 MHz
status ' W R s A
[F1 rescaleiCa
_1U.D.-N?i~3
200 nsidiv
- -30.0
1504
; 1"5_-D-§(]

S TELEDYNE LECROY
h Everywherayoulook™

- : i
Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2 FPEfregiC) P7--- Pa---
walue TA4A -T.4 A 8504833 MHz -557 W 8.532898 MHz

X v b

status L L4
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FELEDYNE LECROY
Everywhereyoulook

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue THA ST 1A 1078111 MHz 614 -A81 Y 829125 MHz
status ' s R v s A,
[F1 rescalec3
10.0 Afdi
200 ngidiy

-200.0ns = 8959949 ns
¥2= 1.7999 ps 1ik= 500.03 kHz

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 41 A -4 A 1781077 MHz 353V -382% B.44600 MHZ
status L L4 ks v ' his

& -300 : 15,
Actual Test CS117 Waveform #3 at I0MHz, Subsequent Transient +300V, on Battery Return Side



189 of 350

@ e]_e[ | ]ent Element Test Report TR-PR183529 461G, Rev. 1

S TELEDYNE LECROY-
Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 38A -4.8 4 10.89655 MHz 889 -682Y 5420518 MHz
status ' W R v s A
[F1 rescaleiCa
50.0 rs!diy
== 30.0
1504
i

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue B.4A -10.4 A 9.0614 MHz 961 W -B03 Y B.24639 MHZ
a X s v

status L
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- q  TELEDYNE LECROY
Everywhareyoulook”

A
Measure P1:max(F1) P2:min{F13 P3freqiF1) Pa:miniC2) FEfregiC) P7--- Pa---
walue 494 -6.0A  17.3095 MHz -354% 830494 MHz
status ' s A s A,
[F1 rescaleiCa
_1U.D.-N?i~3
200 nsidiv
- -30.0
150 A

15.0,

ctual Test CS117 Waveform #3 at 10MHz, Subsequent Transient -300V, on Battery Return Side

- q  TELEDYNE LECROY

Everywherayoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Pa:miniC2) FEfregqiC) P7--- Pa---
walue TTA -9.6A 55803024 Hz -589%  3.400906 MHzZ
status L L4 A, ' A
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FELEDYNE LECROY
Everywhereyoulook

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue 1354 -16.5A 869935 MHz 600 Y
status ' s A v

Pa:miniC2) FEfregiC) P7--- Pa---
-521Y 833083 MHz
o .

2
1.9996 ps
500.10 kHz

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue TEA -10.6A 906233 MHz 355 -358% B.43103 MHz
status L L4 ks v ' A

: M= .
XI= 1.7988ps 1iAX= 500.10 kHz

Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient +300V, on Battery Bundle
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5 S SRS N :‘.;ELE{“;LNE.E{;W,
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 122 A -16.6A 36806333 Hz B2T W -G08 Y 8.394087 MHz
status ' s R v s A,
[F1 rescaleiCa
50.0 rs!diy f A0 ME P
e 60.04 : &= 200 ps
30.0A 2= -0.99800ms 1iAx= 500 kHz
-30.0A

S TELEDYNE LECROY.
h Everywherayoulook™

Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 134 A -18.4 A 928335 MHz 928 -B16Y  B.ATYEZ MHZ
status L L4 ks v ' his
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: q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max(F1) P2:min{F13
walue THA -11.0A  9.02161 MHz
status ' s A

B -60.0

PafreqiF1)

[F1 rescale(c:
20,0 Aldi
200 nstdiy

e -300A

| Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient -300V, on Battery Bundle

Fd:max{C2)
340
v

Pa:miniC2
-6 Y
s

FPEfregiC) P7--- Pa---
246455 MHz

-200.0ns = 8959949 ns
¥2= 1.7999 ps 1ik= 500.03 kHz

- q  TELEDYNE LECROY

Everywherayoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 1224 -17.9A 9186205 MHz 461 W -595% B8.334878 MHzZ
status L L4 i v ' his




@ e]_e[ | ]ent Element Test Report TR-PR183529 461G, Rev. 1

194 of 350

S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue B33 Y -568% 819266 MHz THA -94 A T.48591 MHz
status " v i v v A

[F1 rescalec3
10,0 Aldi
200 ngidiy

S TELEDYNE LECROY-

Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 362V -380%  BB2V03 MHz ITA -5.0A 735259 MHZ
status L L4 ks v ' his
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a95 Y -531% B.497902 MHz 6.4 A -5.4 A 9.944598 MHz
status ' s R v s A,

Actual Test CS117 Waveform #3 at I0MHz, 14 Transients +600/+300V, on PV High Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 68 W -620%  9.28966 MHz TIA -89 A 8.6435 MHz
status L L4 ks v ' his
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o q . IE.LEQ\!:’.NE..LE.GR[}.V

Everywhereyoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue IV -360Y 831614 MHz 414 -4.8 A 837282 MHz
status ' s A A,

P L ra— /
[F1 rescalec3

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)

walue 474V -608% B.619903 MHz B.7 A
status L L4 ks v '

Fa:miniF 13
-IT A 44894455 Hz

P7--- R8s
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 629 -566Y 817856 MHz
status ' s A

10,0 Aldi

[F1 rescalec3

200 ngidiy

Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
554 -8.3A  9.18968 MHz
v s A,

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
walue 3E5 W -374%  8.48339 MHz

status L L4

Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
24A -4.5 A 9.08271 MHzZ
s v b

-200 % ~15]
Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient +300V, on PV Return Side
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S TELEDYNE LECROY-

Everywheroyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue B2T W -A06Y 8457242 MHz
status ' W A

[F1 rescaleiCa

50.0 rs!diy

== 30.0
1504
Y 4s0A

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6 A 11534795 Hz
o 5

S TELEDYNE LECROY

Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue G947 W -B15% 841973 MHz
status L L4 ks

Fa:miniF 13 P& fregiF1) P7--- Pa---

83 A 591473 MHZ




® clement

Element Test Report TR-PR183529 461G, Rev. 1
199 of 350

- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 348y -367 Y B.30803 MHz
status ' W A

[F1 rescaleiCa

_1U.D.-N?i~3

200 nsidiv

- -30.0
1504
; 1..5__”;]

Fa:miniF 13 P& fregiF1) P7--- Pa---
-804 T.21988 MHz
o .

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 18 W -589% B.5114497 MHz
status v ' A

Fa:miniF 13 P& fregiF1) P7--- Pa---
-B.3 A 9763758 MHZ
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue B21 Y -558% 816882 MHz 494 -6.8 A -
status ' A v s

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 364V -375%  8.50691 MHz 2EA -4.2A =
status L L4 ks v '

-2l 3 300 A
Actual Test CS117 Waveform #3 at 1I0MHz, Subsequent Transient +300V, on PV Bundle



@ e]_e[ | ]ent Element Test Report TR-PR183529 461G, Rev. 1

201 of 350

S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 608 Y -480% B.258748 MHz 32A -58 A
status ' A

o o

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
walue 68 W -619%  8.39014 MHz B.2A T8 A 992424 MHZ
status 4 L4 ks v ' his

K2= 17899 ps 1A= 500.03 kHz

Actual Test CS117 Waveform #3 at 10MHz, First Transient -600V, on PV Bundle
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o ,q ; ---TE-LEB\?-NE--LE-E;R(}-\f--
: Everywhereyoulook”

Measure F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue IRV -368Y 8.38790 MHz 384 -4.3 A 966529 MHz
status ' s R v s A

00.0ns = 8959949 ns
7999 ps  1ik= 500.03 kHz

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue 480V -595% B.EYS648 MHz 6.4 A -F.0A 7370583 MHZ

status 4 L4 ks v '
Fi rescale(c

A
o

Actual Test CS117 Wavefofm #3 at I0MHz, 14 Transients -600/-300V, on PV Bundle
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CS117 Actual Test Multiple Burst Waveform #3 at IMHz with 360V/6A

TELED\‘NE LECROY
Everywhereyoulook”

Measure P1:max(F1) F2:minF13 PafreqiF1) Fd:max{C2)
walue B3A -8.2 A B74.4027 kHz 158
status ' ' R '

] r&scale{
i
2.1 GU HBIEN

18.00

Pa:miniC2 FEfreqiC) P7--- Pa---
-118%  879.5072 kHz
o .

0 e i (=}
¥1= -2.0000ps A= 19.9999 ps
H2= 17.9999 ps 1A= 50.0003 kHz

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FPEfregqiC) P7--- Pa---
walue THA -8.2A 9259392 kHz 163 -128Y BE4.423 kHz
status ' s R v s A,

Hl= -2000000ms &K= 19999999ms
H2= 179899999 ms 1fax= 50.000003 Hz

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on Power Line 1
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Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue THA S7AA 1131822 kHz 163 -122% BBE.YTEZ kHz
status ' s R v s A

25.0 s
H1= -2077620ms A= 470.77618ms
H2= 44099998 ms /A= 212415165 Hz

ECROY
ulook”

Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 93A -B.2A  90B.2737 kHz 116 -149% 8994914 kHz
status L L4 ks v ' A

17.9853 ps
W2z 17.9899 ps 1A¥= 217 MHz

240 T
Actual Test CS117 Waveform #3 at IMHz, First Transient -360V/6A, on Power Line 1
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. TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13
walue TAA
status '

k1

-T.8 A 8025271 kHz

Pa:miniC2 FPEfregqiC) P7--- Pa---

-154% 903751 kHz
o Y

20.0 = e
Hl= 17.995 s A= 17.982004 ms
H2= 17999999 ms 1/AM= 55611154 Hz

Measure P1:max(F1) P2:min{F13
-7.2A 59968604 Hz

walue TA4A
status L

o

Actual Test CS117 Wave

Pa:miniC2) FEfregqiC) P7--- Pa---
-140W 924.9 kHz
v b

®1= 18.00 U5 - 889.93185ms
¥I= B99.99995ms 1/¢= 1.11113340 Hz

form #3 at IMHz, 3 Bursts -360V/6A, on Power Line 1
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- q N TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 P afreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 6.4 A4 -8.7 A BB1.2269 kHz 178y -131Y BB2.3563 kHz
status ' s R v s A,

1'

Measure P1:max(F1) F2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 90A -0.a A 203.083 Hz 179 -134W 894.284 kHz
status L L4 ks v ' A

Fi rescals(c
500 A

Actual Test CS117 Wavefoﬁn #3 at IMHz, 20 Transients +360V/6A, on Power Line 2
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A
Measure P1:max(F1) F2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue g8A -8.8A 599253008 Hz 178y -131Y BB3.5283 kHz
status ' s A ' ' H

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FEfregqiC) P7--- Pa---
walue 9.1 A -7.0A  901.7985 kHz 123 -16B6Y  902.6007 kHz
status L L4 ks v ' his

Wl= 17.9899 us &= 0.0 ns
il W2z 17.9999 ps itk

: By 200
Actual Test CS117 Waveform #3 at 1MHz, First Transient -360V/6A, on Power Line 2
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Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FPEfregqiC) P7--- Pa---
walue 234 -8.8A 5171956 Hz 128 -166Y  BY98.922 kHz
status ' s R v s A

¥l= -2000000ms  Ax= 19.9999%9ms
H2= 179899999 ms 1fax= 50.000003 Hz

ECROY
ulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FEfregqiC) P7--- Pa---
walue B3A -9.0A 59944838 Hz 125 -1BE W 915.2 kHz
status L L4 A, v ' A

¥1= -50.00000 ms 499.99998 ms
¥I= 440.99998ms 1/A¥= 2.00000008 Hz
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Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue TI6A -7.84 A 4577583 kHz 164 -113Y 871.1437 kHz
status ' s R v s A

H1= 17.9989 ps
1 H2= 17.9998 ps  1iAH=

Actual Test CS117 Waveform #3 at IMHz, First Transient +360V/6A, on Power Lines

"W TELEDYNE LECROY.
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 FPafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 101 A -9.4 A 2916727 kHz 157 W -118 W BE0.300 kHz
status L L4 ks v ' his

0.0 -_I:I i )
¥1= -2.000000ms  Ax¥= 19999999 ms
H2= 17.999999ms 1A¥= 50.000003 Hz

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on Power Lines
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure
walue
status

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---

g8 A -9.3 A B0.031051 Hz 164V -116Y  BE4.1642 kHz
o v R v L A

20.0 M3 20’
H1= -100.00000ms &M=
H2= 89999995 ms 1iAx= 1.00000005 Hz

17 Waveform #3 at IMHz, 3 Bursts +360V/6A, on Power Lines

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FPEfregqiC) P7--- Pa---
walue 643 A -4 A 2308629 kHz 105 -135%  902.7050 kHz
status 4 L4 ks v ' A

1.20

Actual Test CS117 Waveform #3 at 1MHz, First Transient -360V/6A, on Power Lines
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TELEDYNE LECROY
Everywhereyoulook”

Measure

walue

status

P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
TT4A -BA13A 9161148 kHz 109 -144% 907658 kHz
s A v s A,

Measure

walue

status

P1:max(F1) F2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfreqiC) P7--- Pa---
T.B1A -8.06A EB0.053591 Hz 106 Y -138 W 921.2 kHz

L L A v o

1.20

Actual Test CS117 Waveform #3 at IMHz, 3 Bursts -360V/6A, on Power Lines
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N TELEDYNE LECROY
: Everywhereyoulook”

+ i i i i

Measure P1:max(F1) F2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 6.4 A4 -8.2A BY91241 kHz 191 -138Y 878.4514 kHz

status ' s R v s A

H2= 17.99989 ps 1iAM= 50,0003 kHz

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue BB A -9.4 A 871.314 kHz 195 -144W 882265 kHz
status 4 L4 ks v ' A

0.0 -_I:I i )
¥1= -2.000000ms  Ax¥= 19999999 ms
H2= 17.999999ms 1A¥= 50.000003 Hz

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on Battery High Side
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N TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) F2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 6.6 A -8.3 A BYBE12T kHz 186Y -141%Y 871.3768 kHz
status ' s R v s A

H1= 100 50 ms = 0.20045ms
¥2= 89999995 ms 1iAx= 1.098659089 Hz

Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---

walue 9.2A -B.2 A BY3.2028 kHz 134 -172% 901.3070 kHz

status 4 L4 ks v ' A
Fi rescale(c

Actual Test CS117 Waveform #3 at IMHz, First Transient -360V/6A, on Battery High Side
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o ,q SB. TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 83A -6.2A  BEBEGTO0KHZ 138 -173Y 803354 kHz
status ' s R v s A

F1 rescale(c3
.00 msidiy
ﬁﬁ.

Measure P1:maxF1) P2:min{F13 P 3freqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 93A -B.2A 892.9 kHz 134 173w 918.8 kHz
status 4 L4 ks v ' his
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- q N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 FPafreqiF1)
walue BB A -4.94 8811192 kHz
status ' s A
[F1 rescalecy
500 Afd)
2.00 psidy
=

FPEfregiC) P7--- Pa---

Fd:max{C2) Pa:miniC2
185 -136%  875.9505 kHz
v " 2

o] :
Measure P1:max(F1) F2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue BT A -5.3 A BET.21 kHz 192 141 W BEE.031 kHz
it J a

' L

status
F1 re:

o
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- q N TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 6.4 A4 -5.9A BO96.9634 kHz 182 -138Y 8951187 kHz
status ' s R v s A,

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 47 A -6.9 A B85.4595 kHz 131w -16B3 Y 90932687 kHz
status L L4 ks v ' A

Actual Test CS117 Waveform #3 at IMHz, First Transient -360V/6A, on Battery Return Side
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2) FEfregiC) P7--- Pa---
walue a4 A4 -6.2A 899.68 kHz 131 -166Y 901622 kHz
status ' s A v s A,

2 240 .-E; -
Actual Test CS117 Waveform #3 at IMHz, 20 Transients -360V/6A, on Battery Return Side

-

Measure P1:max(F1) P2:min{F13 FPafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 9.4 A =T A 901.1469 kHz 128 -1E3 W 918.7 kHz
status L L4 ks v ' his

Actual Test CS117 Wavefofm #3 at IMHz, 3 Bursts -360V/6A, on Battery Return Side
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N TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 36 A -4.8A 9876482 kHz 364 -3058Y  963.1591 kHz
status ' s R v s A,

Actual Test CS117 Waveform #3 at IMHz, First Transient +360V/6A, on Battery Bundle

N TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 4.2 A -9.1 A 9803731 kHz 384 =317V 966.0973 kHz
status L L4 ks v ' A
[F1 rescale(ca)
5004

Actual Test CS117 Wavefoﬁn #3 at IMHz, 20 Transients +360V/6A, on Battery Bundle
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N TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 404 -4.8A 9729939 kHz arey -314% 964.9903 kHz
status ' s R v s A,

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 494 =27 A B.5951446 MHz 32V -364% 986.9902 kHz
status L L4 ks v ' A

Actual Test CS117 Waveforfn #3 at IMHz, First Transient -360V/6A, on Battery Bundle
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- q  TELEDYNE LECROY
Everywhareyoulook”

Cz

Measure
walue
status

P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
a1 A -2.9A4 3101535 kHz 34V -365 Y 979434 kKHz
b v A v v -,
[F1 rescaleiCa
_5.1:_@@
2.00 rms!diy
12004

form #3 at IMHz, 20 Transients -360V/6A, on Battery Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure

value
status

P1:max(F1) P2:minF13 P3freqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
4.8 A -3.0A  1.485842 kHz 30V -368 W 982.7 kHz
L a X s v b

[
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N TELEDYNE LECROY |
: Everywhereyoulook”

Measure P1:max{C2)
walue T2
status ' s v

[F1 rescalecy
&0 D.-N_di:j
2.00 psidi
- 1800
: B.ODA
42004

P2:min{C2) P3freqiCd) Fd:maxiF1)

-310Y 3EA

Fa:miniF 13
-29A
s

P& fregiF1) P7---

R8s

W= -2.00004s &=
W2= 17.9990 ps 16

Actual Test CS117 Waveform #3 at IMHz, First Transient +360V/6A, on PV High Side

"W TELEDYNE LECROY,
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue EFERY -310W 4.0A
status L L4 v

F1 rescale(c®

18.00
6 eoﬁ
120048

Fa:miniF 13
-4.0A
v

P& fregiF1) P7---

R8s

0.0 -_I:I i )
¥1= -2.000000ms  Ax¥= 19999999 ms
H2= 17.999999ms 1A¥= 50.000003 Hz

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on PV High Side
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N TELEDYNE LECROY |
: Everywhereyoulook”

Measure
walue

P1:max{C2)
T4y
'

P2:min{C2)
=30
s

k1

status

&

rescale(CH
&0 U.-Nﬁi:j
50.0 ms!di
18.004
6007
-12.004

Actual Test CS117 Waveform #3 at IMHz, 3 Bursts +360V/6A, on PV High Side

P3freqiCd) Fd:maxiF1)
38A

v

Fa:miniF 13
-3BA

P& fregiF1)

R8s

WS 50 M i
-50.00000 ms

9998 ms
2.00000008 Hz

¥z M= 485949

Hi= 440099998 ms 1fAK=

- q  TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2)
walue 326V -39V
status L L4

[

P3freqiCd) Fd:maxiF1)

Pa:miniF1) Pa:freg(F1) P7-- Pa:---
28A -38A
v o

resca I9_(03}|
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- q  TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 330y -350W 4.3 A4
status ' W v
[F1 rescalecy
500 4y
2.00 ms!di
e
1'2-;nﬁ-ﬁ

Fa:miniF 13 P& fregiF1) P7--- Pa---
424

4

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 330V -384 W 4.0A
status L L4 = v

Fa:miniF 13 P& fregiF1) P7--- Pa---

-4.04

Actual Test CS117 Waveform #3 at IMHz, 3 Bursts -360V/6A, on PV High Side
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&

Everywhereyoulook”

TELEB\!'NE LECROY

P7--- R8s

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1)
walue CEE:RY 33w 4.1 A -2TA
status ' W v s
[F1 rescaleiCa
500 Mcgng
2.00 psidiv
= =
—12]30;}

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1)
walue I =317V 4.2A -4.2A
status L L4 v '

P7--- R8s

Actual Test CS117 Wavefonh #3 at IMHz, 20 Transients +360V/6A, on PV Return Side
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. TELEDYNE LECROY
Everywhareyoulook”

Measure
walue
status

P1:max{C2)
384

'

[Fi

P2:min{C2)
ST

__é.uu_.-mﬂ
50.0 msdiy

P3freqiCd) Fd:maxF1)
428

v

Fa:miniF 13
-3BA

PE:freq(F1) PE---

v

top
Edge

1800
6004
-1-z-;naﬁ

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue EAR-RY =378V 3T1A -38A
status L L4 v '

[

&

regeale(Cs

5.0 Nﬁg
2.00 psidiy

Actual Test CS117 Waveforrh

=‘~13ﬂa_fq_
1_}80%
#3 at IMHz, First Transient -360V/6A, on PV Return Side
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. TELEDYNE LECROY

»

Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue Iz -37EY 424
status ' s v

[F1 rescalecy
_:S.D_D.N_di:j

2.00 msidi

e 1m0
: “R.O0A
1'2':']39-%

Fa:miniF 13
-3BA

P& fregiF1) P7---

Actual Test CS117 Waveform #3 at IMHz, 20 Transients -360V/6A, on PV Return Side

S TELEDYNE LECROY

Everywherayoulook™

Measure

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 320 =378V 4.0A
status L L4 v

F1 rescale(c®

Fa:miniF 13

P& fregiF1) P7---
-38A
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TELED\‘NE LECROY
Everywhereyoulook”

F1:maxiC2) P2:min{C2)
368 Y

L

Measure
walue
status

- v
F1

r&scale{
5.00 Ald
2.00 psidiy

18.00
G004

by -12.004

P3freqiCd)
-301% 9736772 kHz

PE:freq(F1) PE---

988.0815 kHz

Fa:miniF 13
-30A

Fd:maxF1)
228
v

TELED\'FNE LECROY
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue IV =304 9754384 kHz 24A -3.2 A 9953051 kHz
status L L4 A, v ' A

[

r&ScaIe{qu
i

2.00 msidi

13;:10#{

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on PV Bundle
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/NE LECROY
Fereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue v -301 Y 981.9124 kHz 244
status ' ' R '

[F1 rescalecy
50 U.-Nﬁiﬁ
A0.0 msidi
s gy
6007
& -12.004

Fa:miniF 13 P& fregiF1) P7--- Pa---
-29A 935.8 kHz
o .

Actual Test CS117 Waveform #3 at IMHz, 3 Bursts +360V/6A, on PV Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 33V -379% 9979957 kHz J0A
status L L4 ks v

[F1 rescale(ta)

Fa:miniF 13 P& fregiF1) P7--- Pa---
24 A 9948173 kHz
J a
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: q  TELEDYNE LECROY
Everywhareyoulook”

F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13
323V -390 9989229 kHz 344 -2BA
' s R v s
[F1 rescalecy
_5.u'n.mm\d
2.00 ms!di
—=  -1B00
-6.00 A
& 12.00A

Actual Test CS117 Waveform #3 at IMHz, 20 Transients -360V/6A, on PV Bundle

P& fregiF1) P7---
94417 kHz

TELEDYNE LECROY
Everywherayoulook™

P1:max{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
3TV -384% 1.006784 MHz 32A -2.4 A 986.1559 kHz
L a X ' ] 5

P2:min{C2)

F1 rescale(c®
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CS117 Actual Test Multiple Burst Waveform #3 at 10MHz with 360V/6A

- q . TELEDYNE LECROY
Everywhareyoulook”

+ i
Measure P1:max(F1) P2:min{F13
walue .94 -6.0A
status '

k1

40 &
Actual Test CS117 Wave

Pa:miniC2 FEfregqiC) P7--- Pa---

-320% 332769 MHz
v w

form #3 at 1I0MHz, First Transient +360V/6A, on Power Line 1

Measure P1:max(F1) P2:min{F13
value 92A -9.6A 1451372 kHz

status

" v

Pa:miniC2 FEfregiC) P7--- Pa---
-3V 8288980 MHz

4
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— q TELED\‘NE LECROY
Everywhereyoulook”

o

2

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue BT A -9.0 A 597824 Hz FE2W -3TY 8230188 MHz
status ' W A v s A
[F1 rescaleiCa
500 Mcgng
ZD 0 rngidi
—-—_- 18.00

Actual Test CS117 Waveform #3 at 1I0MHz, 3 Bursts +360V/6A, on Power Line 1

TELEDYNE LECROY
Everywhereyoulook™

-

Measure P1:maxF1) P2:min{F13 P 3freqiF1)
walue 9.2A -6 A 504821 MHz
status L L4 A,

Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
272 -297 W BA4ZT2 MHZ
s v b

Actual Test CS117 Waveform #3 at 10MHz, First Transient -360V/6A, on Power Line 1
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. TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---

walue 854 -T.A A 4680822 kHz 275V -288Y 5559938 MHz
status ' W R v s A,

[F1 rescaleiCa

_5.1:_@@

2.00 rms!diy

12004

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue B3A -9.0A B0.1246 Hz 272 -304% 446195 MHZ
status L L4 ks v ' his

: ) :
Actual Test CS117 Wa

Vefonn #3 at I0MHz, 3 Bursts -360V/6A, on Power Line 1
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TELED\‘NE LECROY
Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13

walue 5.6 A
status "

k1

Pa:miniC2 FEfregqiC) P7--- Pa---

-3356Y  B.26848 MHz

XK1= -200.0ns A= 1.9999ps
¥2= 1.7999 ps 1ik= 500.03 kHz

i
Measure P1:max(F1) P2:min{F13
walue TTA
status L

[

Pa:miniC2 FEfregiC) P7--- Pa---

-336Y B.U193646 MHZ

Wi= 17 999999 ms 1.".-5.){— 50 000003 Hz

Actual Test CS117 Waveform #3 at I0OMHz, 20 Transients +360V/6A, on Power Line 2
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- ; i ;
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
value TTA -B.8A 9374151 MHz 38T -336Y 8285472 MHz

A v s A

v ”

status

W= -4.00000ms

A=
H2= 19599999 ms Tihx=

199.99999 ms
5.0000003 Hz

ECROY
ulook”

R8s

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7---
walue .97 A -B19 A B.A535T MHz 265 -294% B.43542 MHZ
W X s v

status

1.7989 us

460 Y JESS

Actual Test CS117 Wa

K2= -200.0ns 1K=

-1.9988 s
-500.03 kHz

veform #3 at I0MHz, First Transient -360V/6A, on Power Line 2
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,q : ...TE.LEQ\!;’.NE..LE.GR(}.¥..
N Everywhereyoulook’

Measure
walue
status

P1:max(F1) P2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
TEZA -T.81A 7.292848 MHz 266 W -294Y B.457428 MHz
' s R v s A

H1= 17, 99 ms = -19.999599 ms
¥2= -2.000000ms 1iAx= -50.000003 Hz

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---
walue 7T A -TB1A 59.99 Hz 266 Y -294%  8.501398 mMHz
status 4 L4 ks v ' his

25 : ge Me 2
Wl= 489949998 ms  Ax= -499.99593 ms

_\i ] ®2= -10.00000ms 1/i4x= -2.00000008 Hz

Actual Test CS117 Waveform #3 at I0MHz, 3 Bursts -360V/6A, on Power Line 2
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Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 6.38 A -TA0A 827395 MHz aray -334 B2TV55 MHz
status ' s A ' ' H

Measure P1:max(F1) P2:min{F13 P 3freqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue B.2A -9.3A 1788354 Hz 3|7 =339 8312391 MHz
status L L4 ks v ' his

F1 rescale(c®
5004

Actual Test CS117 Wavefoﬁn #3 at I0MHz, 20 Transients +360V/6A, on Power Lines
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N TELEDYNE LECROY
; Everywhereyoulook”

Fy
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue TEBA -B.8A 60.036 Hz 3| -336Y 8.284250 MHz
status ' s R v s A,

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue B9 A -B.2A B.9E6981 MHz 250 -270W B.A3324 MHZ
status L L4 ks v ' his

A
#3 at I0OMHz, First Transient -360V/6A, on Power Lines

Q -
Wave

Actual Test CS117 form
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. q . TELEDYNE LECROY
Everywhareyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 804 -8.6A 4858841 Hz 253V -2758% 8.549071 MHz
status ' W R v s A
[F1 rescaleiCa
_5.1:_@@
2.00 rms!diy
—=  -1B00

S TELEDYNE LECROY.
h Everywherayoulook™

&

: !
Measure P1:max(F1) P2:min{F13 P3freqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue B.2A -8.0A  1.110055 kHz 253 -278Y B484755 MHZ
status L L4 A, v A

[

0.0 oo ge e e
¥1=  -4.00000ms  Ax¥= 199.99999ms
H2= 195.99999ms 1A¥= 5.0000003 Hz
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- q TELED\!'NE LECROY
Everywhereyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue a4 4 -6.8 A 9.37120 MHz T3V -338Y 828076 MHz
status ' W A v s
[F1 rescaleiCa
SUDNCGAE
200 nsfdiy
= =
3 -mmg

TELED\'FNE LECROY
Everywhereyoulook”

o

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 98A -5.9 A 7.803020 MHz 384 -342% 8275738 MHzZ
status L L4 ks v ' his

fEq r&scale{ﬁ?g
i
1.00 ms!di

13;:10#{

W2= -1.220000 ms 1.".-5.){— b

Actual Test CS117 Waveform .#3 at 10MHz, 20 Transients +360V/6A, on Battery High Side
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- q . TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregiC) P7--- Pa---

walue 584 -6.6 A 9363980 MHz CEE:R"S -339Y 8306045 MHz
status ' W R v s A,

[F1 rescaleiCa

g.um@

20.0 rms!diy

e 12004

S TELEDYNE LECROY.
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue B.OA -6.9 A 9108306 MHz 330 -3599Y B4ZE6E6 MHZ
status L L4 ks v ' his

[
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue 6.2 A -7.2A 8.026238 MHz 336
status ' ' R '

[F1 rescalecy
&0 D-Nﬁi:j
2.00 msidi
-18.00
“R.O0A
1'2':']39-%

Pa:miniC2) FEfregiC) P7-- Pa---
-362Y B.3T6447 MHz
o .

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2)
walue BB A -B.9 A 7955206 MHz 336
status L L4 ks v

resca Ie_(Cf;']

[

Pa:miniC2) PE:freg(C2) P7-- Pa:---
-362% 8.948600 MHz
J A

il ; ge
4.00000ms  Ax= 0.
4.00000ms 1iAx=



® clement

Element Test Report TR-PR183529 461G, Rev. 1
242 of 350

Measure P1:max(F1) P2:min{F13 P afreqiF1)
walue 424 -4.0A B.87564 MHz
status s R

F1  rescale

B.O0A
-12.00 ;:\

Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
369 W -338Y 832624 MHz
v v b4

1.959949 ps
¥2= 1.7999 ps 1ik= 500.03 kHz

Actual Test CS117 Waveform #3 at 10MHz, First Transient +360V/6A, on Battery Return Side

Measure P1:max(F1) P2:minF13 PafreqiF1)
walue 4.6 A -4.2A 9767298 MHz
status 4 ' s

F1  rescale

i 6.00A

Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
37aN -342% B2TEZEZ MHZ
s v b

= 9.9999955 ms
¥I= £.0999995ms 1jA¥= 100.000005 Hz

Hi= -1, 00 ms =

Actual Test CS117 Waveform #3 at I0MHz, 20 Transients +360V/6A, on Battery Return Side
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,1 N TELEDYNE LECROY
W Everywhereyoulook™

IR

1

—

Cz

A
Measure P1:max(F1) P2:minF13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 454 -4.2 A 1012483 MHz T -336Y B.2T1612 MHz
status ' s A ' ' H

Measure P1:maxF1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue 93A -5.9A 1069473 MHz 346 -39 B4E361 MHZ
status 4 L4 ks v ' his

120y :
Actual Test CS117 Waveform #3 at I0OMHz, First Transient -360V/6A, on Battery Return Side
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC) P7--- Pa---
walue a4 A4 -B.BA 1072421 MHz 352y -374% B.AT0373 MHz
status ' s R v s A

Ay 12.00

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients -360V/6A, on Battery Return Side

S TELEDYNE LECROY
h Everywherayoulook™

_ |||’ ||

A
Measure P1:max(F1) F2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue 9.4 A -B.4 A 1059634 MHz 349 =371 B.5TH784 MHZ
status 4 L4 ks v ' his

Fi

120y ;
Actual Test CS117 Waveform #3 at I0MHz, 3 Bursts -360V/6A, on Battery Return Side
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-~

N TELEDYNE LECROY
: Everywhereyoulook”

P7--- R8s

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FPEfregqiC)
walue B2 A -5.94  8.90420 MHz 253V -208Y 828797 MHz
status ' s A v s A,

[F1 rescaleiCa

_s.hh..N_?hg

200 nsfdiy

—= 1800
----- 1 G-GD'F\i
= -12.00A
Actual Test CS117

Waveform #3 at l0MHz, First Transient +360V/6A, on Battery Bundle

Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregiC) P7--- Pa---
walue BB A -6.2 A B.966345 MHz 256 -208% B.351706 MHzZ
status L L4 ks v ' his

Actual Test CS117 Waveforﬁl #3 at I0MHz, 20 Transients +360V/6A, on Battery Bundle
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N TELEDYNE LECROY
: Everywhareyoulook”

A
Measure P1:max(F1) F2:min{F13 PafreqiF1) Pa:miniC2 FEfregiC) P7--- Pa---

walue B2 A -6.1 A B.B27TYT MHz -208Y 8226221 MHz
status ' W A s A,

[F1 rescaleiCa

g.um@

20.0 rms!diy

e 12004

Actual Test CS117 Waveform #3 at 10MHz, 3 Bursts +360V/6A, on Battery Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max(F1) P2:min{F13 PafreqiF1)

walue a7 A -B.EA 916929 MHz

status L L4 i
[F1 rescaled

Pa:miniC2 FEfregqiC) P7--- Pa---
-240%  9.04861 MHzZ
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- q  TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue a8 A -6.7 A 9.218983 MHz 211 -237Y B.A3T739 MHz
status ' s R v s A,

[F1 rescalecy
_5.1:_@@
2.00 msidiy

e 0
e -BO0A

12004
Actual Test CS117 Waveform #3 at 10MHz, 20 Transients -360V/6A, on Battery Bundle

e q . IE.LED\I:‘.NE. LECROY

Everywhereyoulook™

A
Measure P1:max(F1) P2:min{F13 PafreqiF1) Fd:max{C2) Pa:miniC2 FEfregqiC) P7--- Pa---
walue 98A -B.9 A 9279710 MHz 208 -240% 8427919 MHZ
status L L4 ks v ' his

Actual Test CS117 Waveform #3 at 10MHz, 3 Bursts -360V/6A, on Battery Bundle
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
walue I Y =321 823277 MHz
status ' W A

[F1 rescale(c:
500 Aldi
200 nsfdiy
- 1800
b B.00A
v 4200A

Fa:miniF 13 P& fregiF1) P7--- Pa---
-5.3A  T.56220 MHz
) .

Actual Test CS117 Waveform #3 at I0MHz, First Transient +360V/6A, on PV High Side

N TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue EFERY -320% 8180274 MHz
status L ' s

F1 rescaled
kil i
2.00 msidiy
18.00A
6.00A
-12.004

Fa:miniF 13 P& fregiF1) P7--- Pa---

-84 A 2464676 HZ
J A

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients +360V/6A, on PV High Side



® clement

Element Test Report TR-PR183529 461G, Rev. 1

249 of 350

I

7]

. TELED d i EGRG\"
Everyw

.l

Measure P1:max{C2) P2:min{C2)
walue aray
status ' W
[F1 rescaleiCa
500 Mcgng
ZD 0 rngidi
=
—12]30;}

P3freqiCd)
-314% B8.282090 MHz

Fd:maxF1)
46 A
v

Fa:miniF 13
-S4 A

P& fregiF1)
6081524 Hz

P7--- R8s

 TELEDYNE LECROY
Everywherayoulook™

Measure P1:max{C2) P2:min{C2)
walue 329V =367 W
status L L4

[

P3freqiCd)
8.39656 MHz

Fd:maxiF1)

9.2A
v

Fa:miniF 13

44 n

P& fregiF1)

21777 MHz

Actual Test CS117 Waveform #3 at 10MHz, First Transient -360V/6A, on PV High Side
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure
walue
status

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1)
339y -368Y B.387457 MHz 544 -54 A 9676710 MHZ
v v i3 o ) w

[F1 rescalecy
&0 D-Nﬁi:j
2.00 msidi
-18.00
“R.O0A
1'2':']39-%

Actual Test CS117 Waveform #3 at I0MHz, 20 Transients -360V/6A, on PV High Side

cz

N TELEDYNE LEFY
; Everywhereyol Wit

T

Measure
value
status

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
339V =365 B.3Y9476 MHz 9.3 A -9.6 A 9653483 MHZ
L a X s v b

F1 rescale(c®
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7---

walue 3BTV -318Y 814365 MHz I1A S48 A 89.01214 MHz
status " W S8 v v A

[F1 rescale(c:
500 Aldi
200 nsfdiy
- 1800
b B.00A
v 4200A

R8s

N TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7---
walue EFERY -320% BUB8193 MHz 4.3 A -4.8 A 928.60 Hz
status L L4 ks v ' his

[

R8s
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TELEDYNE LECROY.
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue v -320% B.180487 MHz
status ' s A

[F1 rescalecy
&0 D_-N_di:j
20.0 /i
- 1800
: B.ODA
42004

Fa:miniF 13 P& fregiF1) P7--- Pa---
-46A 3261267 Hz
) .

Actual Test CS117 Waveform #3 at 10MHz, 3 Bursts +360V/6A, on PV Return Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue INnwv =363 842031 MHz
status L L4 ks

F1 rescale(c®

Fa:miniF 13 P& fregiF1) P7--- Pa---

-48A  9.00264 MHZ
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. TELEDYNE LECROY

»

Everywhareyoulook”

Measure
walue
status

F1:maxiC2)
a3y
'

P2:min{C2) P3freqiCd)
-368Y B.514721 MHz
* =

[F1 rescalecy
500 Al

2.00 msidi
-18.00 A
-8.00A
12004

rm #3 at 10MHz, 20 Transients -360V/6A, on PV Return Side

Fd:maxF1)
484
v

Fa:miniF 13 P& fregiF1)
-5.4 A 7170016 MHzZ
” 2

cz

 TELEDYNE LECROY
Everywherayoulook™

Hstha i S

Measure

value
status

F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
323V -371% B.360055 MHz 464 -93A B19.262 Hz
L a . s v .

[

resca Ie_(Cf;']
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- q TELED\!'NE LECROY
Everywhereyoulook

Measure P1:max{C2)
walue 362 -4y
status '

] r&scale{

=

P2:min{C2)

-2.uu.nsia‘|

P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
8.20198 MHz 268 -3.5A  B.56409 MHzZ
A v s A,

Measure F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 368V -317% B.198758 MHz J0A -3.8A T.B13692 MHZ
status L ks v ' his

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients +360V/6A, on PV Bundle
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a

" g TEl
Evil

||[ E LECROY
dreyoulook”

Fy

Measure

F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 368 Y -320% BAT9738 MHz 294
status ' s R v
[F1 rescalecy
q.u'n_.md
20,0 ms!di
—= 1800
6.00A
& -12.00A

Fa:miniF 13 P& fregiF1) P7--- Pa---
-37 A B.215569 MHz
o .

Actual Test CS117 Waveform #3 at 10MHz, 3 Bursts +360V/6A, on PV Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue Inwv =367 835076 MHz 4.0A
status L L4 ks v

F1 rescale(c®

Fa:miniF 13 P& fregiF1) P7--- Pa---
-4.8 A 9.7628 MHz
J a
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q:  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 336V -368 Y B.334884 MHz 434
status ' s A v

[F1 rescalecy
500 Al
2.00 msidi
e 0
e -BO0A
& 12004

Fa:miniF 13 P& fregiF1)
-5.0 A 9.900990 MHz
) 2

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients -360V/6A, on PV Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 333V -368% B8.400105 MHz 4.2A 46 A 9519156 MHZ
status L L4 ks v ' A

F1 rescale(c®
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53.1 CS117 Test Data on Battery Rack Mount

CUSTOMER: EG4 Hectronics LLC MJO: PR183529

TEST ITEM: Battery Rack Mount DATE: 6/27/24

PART NUMBER: NA UNIT NO: 1001511066-V4

SPECIFICATION: MIL-STD-461G CHAMBER NO: Workbench 1
EUT Power Input: DC (Battery Only)

MIL-STD-461G CS117 Lightning Induced Transient Susceptibility

Temperature: 85F |Humidity: 42% RH Barometric Pressure: 981 mBar
Internal Equipment Levels Test Level Test On Results Comments
Waveform#1 MS 300VL_60At/150VL 30At Battery High Side Pass |[]Fail
Waveform#1 MS 300VL_G60At/150VL_30At Battery Return Side Pass |[]Fail
Waveform#1 MS 300VL_120At/150VL_60At Battery Bundle [JPass |[]Fail N/A - VLreached 1st - WF2 Required
Waveform #2 MS 300Vt_120A1/150Vt 60AL Battery Bundle Pass |[]Fail
Waveform#3 MS at IMHz & 10MHz 600V_24A/300V_12A Battery High Side Pass E] Fail
Waveform #3 MS at IMHz & 10MHz 600V_24A/300V_12A Battery Return Side Pass |[]Fail
Waveform#3 MS at IMHz & 10MHz 600V_48A/300V_24A Battery Bundle Pass |[]Fail
Waveform#3 MB at IMHz & 10MHz 360Vt 6AL Battery High Side Pass |[]Fail
Waveform #3 MB at IMHz & 10MHz 360Vt GAL Battery Return Side Pass |[]Fail
Waveform#3 MB at IMHz & 10MHz 360Vt_6AL Battery Bundle Pass |[]Fail
TECHNICIAN / ENGINEER: Donald Adams DATE: 6/28/2024
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. TELEDYNE LECROY
- Swonswhoreyoulook” 1

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13

walue LYY =29V 2494
status " v v

P7--- R8s

Measure F1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P7--- Pa---
walue 2TV -3 1284
status ' s v

Ac

0
tual Test CS117 Waveform #1, Subsequent Transient +30A, on Battery High Side
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. TELEDYNE LECROY
- Swonswhoreyoulook” 1

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue |y -48% 2504 -B.4 A
status ' v

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 18 -94 W 247 mA -248 A
status L L4 v '
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
20% -4 225 ma S140 A
' v s

P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
32V -45W 9.1 A -2599A
L a s v

Actual Test CS117 Waveform #1, 14 Transients -60A/30A, on Battery High Side
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. TELEDYNE LECROY
- Swonswhoreyoulook” 1

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 40 -30W 2434 -18A
status ' v s

- qt TELEDYNE LECROY
— - PN - Swenwheroyoulnol 4

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 25 -32W 131 A -1.4 A
status L L4 v '

Actual Test CS117 Waveform #1, Subsequent Transient +30A, on Battery Return Side
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. TELEDYNE LECROY
- Swonswhoreyoulook” 1

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue |y -48% 2504 -B.4 A
status ' v

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 19 -87 W 484 -29.6 A
status L L4 v '
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- q . TELEDYNE LECROY
N\ Everywhereyoulook™

P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
22 -4 268 S136A
' v s

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
KR -81 W 9.1 A -2B2A
L a s v

Actual Test CS117 Wavef(-)rm #1, 14 Transients -60A/30A, on Battery Return Side
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cz

w.;&mﬁus.{-&g

ROY-
7

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1)
walue Iz -gaY g4 -4 A
status ' s v s

P7---

R8s

e Waveform #2 Test, First Transient +300V/120A on Battery Bundle
S TELEDYNE LECROY-
Every oulook’
c2 [
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 189 -48 3A -4 A
status " v v v
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S TELEDYNE LECROY-

Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 320 RERY 6 A
status ' W v

[F1 rescaleiCa

;’SU:'D.-N?}?A}

100 msidiy

o 15600
------ 7S04
F20A

Fa:miniF 13 Pa---

-BA

P& fregiF1) P7---

P1:max{C2)
85

P2:min{C2) P3freqiCd) Fd:max(F1)
-310W A

Measure
value

status L L4 v

Fa:miniF 13 Pa---
-6 A

4
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- q  TELEDYNE LECROY
Everywhareyoulook”

cz

Measure P1:max{C2) P2:min{C2)
walue LYRY 17T
status ' W
[F1 rescalecy
50, 'u.:g@
2.00 psidiy
o -160.0
TE0A
; ?'S.D-Ej

P3freqiCd)

Fd:max(F1)
2A
v

Fa:miniF 13 P& fregiF1) P7--- Pa---

-G A

Measure P1:max{C2) P2:min{C2)
walue Tiw =314
status L L4

P3freqiCd)

Fd:maxF1)
B A
s

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6 A

4

Actual CS117 Voltage Waveform #i Test, 14 Transient -300V/120A & -150V/60A on Battery Bundle
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CS117 Actual Test Waveform #3 at 1MHz with 600V/24A

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 70 -508 Y 221 A 192 A
status ' s v s

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue I -233Y 10.6 A -10.0 A
status ' s v s
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Measure P1:max{C2) P2:min{C2y
walue T04y -486 Y
status '

Bl

Fa:miniF 13 P& fregiF1) P7--- Pa---
1924

. Actual Test CS117 Waveform #3 at IMHz, 14 Transients +600/+300V, on Battery High Side

LECROY
oulook’

e q _TELEDYNE.
A Bty

Measure P1:maxiC2) P2:min{C2)
walue 461 W -B36 W
status L

Fa:miniF 13 P& fregiF1) P7--- Pa---
-21.8A
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q:  TELEDYNE LECROY
N\ Everywhereyoulook™

Measure

F1:maxiC2) P2:min{C2y P3freqiCd) Fd:maxF1)

walue 223V -303v 894

status ' s v
[F1 rescale(c3

10.0 Afd
2.00 psidiy

Fa:miniF 13
ST A
s

R8s

ctual Test CS117 Waveform #3 at IMHz, Subsequent Transient -300V, on Battery High Side

- S TELEDYNE LECROY

Everywherayoulook™

Measure

P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 06 W -BTEW 19.9 A4
status L L4 v

Fa:miniF 13

R8s
-22.4 A

4
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' m-w.:améuﬁ.&cm~
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 68 Y -602 %
status '

2.00 psidy

30.0
e 15.04
: -15.0

Fa:rmaxiF1)
2394
v

Fa:miniF 13 Pa---
-208 A

4

Actual Test CS117 Waveform #3 at IMHz, First Transient +600V, on Battery Return Side

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 303 =228
status L L4

Fa:rmaxiF1)
12.0 A
s

Pa:---

FPa:miniF 1)
-10.6 A
v

ctual Test CS117 Waveform #3 at IMHz, Subsequent Transient +300V, on Battery Return Side
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TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1)
walue G40 -493 Y 234 A
status ' s v

F1 rescale(c3

10,0 Al
100 maidh
s 15.0A

Fa:miniF 13
S19.8 A
s

P& fregiF1) P7--- Pa---

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 494 W -BET W 201 A
status L L4 v

Fa:miniF 13
-293A
v

P& fregiF1) P7--- Pa---

Actual Test CS117 Waveform #3 at IMHz, First Transient -600V, on Battery Return Side



@ e]_e[ | ]ent Element Test Report TR-PR183529 461G, Rev. 1

272 of 350

q:  TELEDYNE LECROY
N\ Everywhereyoulook™

Measure P1:max{C2) P2:min{C2y P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 218 -292v 954 “132A
status ' s v s

[F1 rescale(c:

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 480V -608 W 19.9 A4 -248 A
status L L4 v '

Actual Test CS117 Waveform #-3 at IMHz, 14 Transients -600/-300V, on Battery Return Side
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---

walue B33 Y -552%  975.7488 kHz 97 A -78A 103753 MHz
status " v i v v A

[F1 rescale(c:
20,0 Afg

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 33V =261 BY9.0675 kHz 4.4 A -38A =
status L L4 ks v '

200 ) 300,
Actual Test CS117 Waveform #3 at IMHz, Subsequent Transient +300V, on Battery Bundle
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue BO2Y -857 Y BB41521 kHz TTA -B4 A 54695126 Hz
status ' W R v s A,
[F1 rescaleiCa
_a'cr':'u..N?hg
100 msidiy
i B0.0
3004
y oA

Actual Test CS117 Waveform #3 at IMHz, 14 Transients +600/+300V, on Battery Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 991 W -650% 9927552 kHz T4A 106 A 1.032207 MHz
status L L4 ks v ' his
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- q  TELEDYNE LECROY
: Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 248 -308Y  B96.5989 kHz 304
status ' A v
[Fi Sca cag
2. UU{JBIG‘I
=i gD
-30.0
! 30 Dg

Fa:miniF 13
-64 A
s

R8s

| Actual Test CS117 Waveform #3 at IMHz, Subsequent Transient -300V, on Battery Bundle

- q  TELEDYNE LECROY

Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue G40 W -608 W 900.3 kHz T.OA
status ' v 4 v

Fa:miniF 13 P& fregiF1) P7--- Pa---
-B.3 A 35822378 Hz
J a

Actual Test CS117 Waveform #3 at IMHz, 14 Transients -600/-300V, on Battery Bundle
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CS117 Actual MS Test Waveform #3 at 10MHz with 600V/24A

S TELEDYNE LECROY-
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue B23Y -590%  8.23380 MHz THA -B.0A  T.81944 MHz
status ' s A v s A,

Actual Test CS117 Waveform #3 at I0MHz, First Transient +600V, on Battery High Side

S TELEDYNE LECROY-
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
walue KRN -380%  8.70855 MHz ITA -4.4 A B28036 MHz
status ' s A v s A,

Actual Test CS117 Waveform #3 at I0OMHz, Subsequent Transient +300V, on Battery High Side



@ e]_e[ | ]ent Element Test Report TR-PR183529 461G, Rev. 1

277 of 350

S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 95 Y -544% 8355234 MHz TA4A -7.0A 5408563 MHz
status ' W R v s A,
[F1 rescaleiCa
50.0 rs!diy
== 30.0
1504
L

Actual Test CS117 Waveform #3 at 10MHz, 14 Transients +600/+300V, on Battery High Side

- q  TELEDYNE LECROY

Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue B36 W -638W B.2T4ZT MHz 9.4 A 108 A 872904 MHzZ
status L L4 ks v ' his
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. q . TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 369y -363Y B.39196 MHz -5.9 4 BEY9694 MHZ
status ' W R s A
[F1 rescaleiCa
_1U.D.-N?i~3
200 nsidiv
- -30.0
1504
; 1"5_-D-§(]

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 480V -614% B.499456 MHz 4.8A -8.3 A 44995020 Hz
it J J a

' L

status
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TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 624 Y -567 Y 825764 MHz 944 -0a A BT3164 MHz
status ' s R v s A

N TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 348V -375% 839109 MHz 484 -8 A B15170MHZ
status L L4 ks v ' his

& -300 . 15,
Actual Test CS117 Waveform #3 at I0MHz, Subsequent Transient +300V, on Battery Return Side
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TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1)

walue a95 Y -480% B.352408 MHz Y96 A -8B A B8.292351 MHz
status " v i v v A

P7--- R8s

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1)
walue G380 -602%  8.35836 MHz 9.7 A -11.0 A  B.B6563 MHz
status L L4 ks v ' his

P7--- R8s
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o q . IE.LEQ\!:’.NE..LE.GR[}.V

Everywhereyoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue ey -351Y 836237 MHz 494 -5.7 A BETYS4 MHz
status ' s A A,

P L ra— /
[F1 rescalec3

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1)

walue G944 -608 % B.4698336 MHz TIA
status L L4 ks v '

Fa:miniF 13
-F0A 16BE4TE1GHZ

P7--- R8s
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 630 Y -540%  8.14556 MHz 1234 S211A -
status A v s

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 362V =363 838627 MHz 9.6A -10.9 A =
status L L4 ks v '

200 ) 300
Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient +300V, on Battery Bundle
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue G141y -422%  41.530791 Hz 1094
status ' W R v

[F1 rescaleiCa

50.0 rs!diy

i B0.0
3004
y oA

-1B.0A 41530792 He

P7--- R8s

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue EERY -631% 837546 MHz 96 A
status L L4 ks v

P7--- R8s
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue RS -356%  B.4BATS MHz
status ' W A

[F1 rescaleiCa

_éd.'ﬂ;N?h}

200 nstdiy

i -60.0
3004
, oA

Fa:miniF 13 P& fregiF1) P7--- Pa---
-5.8 A  B.37048 MHz
o .

| Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient -300V, on Battery Bundle

- q  TELEDYNE LECROY

Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
walue 499 W -602% B.4052599 MHz
status v ' A

Fa:miniF 13 P& fregiF1) P7--- Pa---

-9.0A 17.249315 Hz
J A
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s q . TELEDYNE LECROY
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue 162 -127V G.0A -S54 A
status " v v v

5.00 At
2.00 psidiy

N TELEDYNE LECROY
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 163 Y -3 6.2 A -6 A
status ' s v s

k1
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q . TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 160 -128Y 6.2 A
status ' s v

[F1 rescale(C3)
500 At
50.0 /iy
- 18.00
e B.00A
; -1'2-;139-3

Fa:miniF 13 Pa---

-5EA

P& fregiF1)

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 124 =183 W 9.1 A
status L L4 v

1 rescale(Cs
500 Afdi
2,00 psidiy

-18.00
Gﬂﬁ

12004

Fa:miniF 13
-B.3A

P& fregiF1) P7---
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Y

. TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2)
walue 128% -187 W
status ' W

[F1 - rescale(C:
5.00 Al

2.00 msidiy
-18.00

-6.00 A

1'2-;Da-§]

P3freqiCd)

Fd:maxiF1) Fa:miniF 13 P& fregiF1)
53 A BT A
v s

Actual Test CS117 Waveform #3 at IMHz, 20 Transients -360V/6A, on Battery High Side

-

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 125 W -140W
status L v

& 2004

Fd:maxF1) Fa:miniF 13 P& fregiF1)
9.6A -B.2A
s v

Actual Test CS117 Waveférm #3 at IMHz, 3 Bursts -360V/6A, on Battery High Side
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Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue 158 Y -124W 6.3 A -5.6 A
status " v v v
[F1 rescalecy
SDDNﬁg
2.00 psidiy
s 18.00

e B.00A
! —'1'2';]30-%

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue TE3 W =128 W B.6A -99A
status L v v '

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on Battery Return Side
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 160 -128V G.6 A -58 A
status ' v

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 119 =145 9.6A -B.3A
status L L4 v '

Actual Test CS117 Waveform #3 at IMHz, First Transient -360V/6A, on Battery Return Side
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- q . TELEDYNE LECROY

: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) Fd:maxF1) Fa:miniF 13
walue 128 -150W 8.8 A -E.B A
status ' s v s
[F1 rescalecy
5.00 Afd
2.00 msidi
-18.00

P3freqiCd)

P& fregiF1) P7--- Pa---

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13
walue 122 -140W 9.6A -6 A
status L L4 v '

b ol

P& fregiF1) P7--- Pa---

Actual Test CS117 Waveform #3 at IMHz, 3 Bursts -360V/6A, on Battery Return Side
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- q TELED\!'NE LECROY
Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 3TEY -346Y 9TEE432 kHz 594 -4.04 962114 kHz
status ' W R v s A,
[F1 rescaleiCa
500 Mcgng
2.00 psidiv
= =
—12]30;}

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
walue EFERY =352V 9751609 kHz B.2A -4.2 A 986.1158 kHz
status L L4 ks v ' A

Actual Test CS117 Wavefoﬁn #3 at IMHz, 20 Transients +360V/6A, on Battery Bundle
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a4 -346%  978.3900 kHz 584 -4.0A 987.0354 kHz
status ' A v s A,

[F1 rescalecy
50 U.-Nﬁi}j
A0.0 msidi
1800
B.ODA
42004

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
walue 335V =371V 9920433 kHz 4.0A -9.5 A 1.038396 MHz
status L A, v ' his

[F1 rescale(ta)
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: q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue xRN -371Y 988.091 kHz 434
status ' ' R '

[F1 rescalecy
_:S.D_D.N_di:j

2.00 msidi

e 1m0
: “R.O0A
1'2':']39-%

Fa:miniF 13 P& fregiF1) P7--- Pa---
-5.8 4 1.036165 MHz
) 2

Actual Test CS117 Waveform #3 at IMHz, 20 Transients -360V/6A, on Battery Bundle

SO TELEDYNEL
h Everywharay

Measure

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 336V -368 W 986.8 kHz 4.3 A
status ' v 4 v

F1 rescale(c®

Fa:miniF 13 P& fregiF1) P7--- Pa---
-9.6A 1.057269 MHz
J a
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CS117 Actual Test Multiple Burst Waveform #3 at 10MHz with 360V/6A

FPafreqic)
8.23879 MHz

Measure P1:max{C2) P2:min{C2)
walue 3TE Y LR
status ' s

Fa:rmaxiF1)
46 A
v

P& freqiF1) P7--- Pa---
7.90481 MHz

FPa:miniF 1)
4T A
s

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue /oy -342% B.229138 MHz 514
status ' W R v

i rescalecd
&0 D-'AJ'_di:j
2.00 ms!di

18.00
B.00A

) -12004
Actual Test CS117 Waveform #3 at I0MHz, 20 Transients +360V/6A, on Battery High Side

P& fregiF1) P7--- Pa---

FPa:miniF1)
-5.0A 8337420 MHz
) .
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N TELE[]
=

I|

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue /oy -348% B.251237 MHz 504
status ' ' R '

[F1 rescalecy
&0 D_-N_di:j
20.0 /i
- 1800
B.ODA
42004

Fa:miniF 13 P& fregiF1) P7--- Pa---
-4.8 A B.568TT0MHZ
o .

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue 366 W -369%  8.36385 MHz 6.4 A
status L L4 ks v

F1 rescale(c®

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6.3 A B.EA351 MHZ
J a
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- q TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2)
walue aray
status '

P2:min{C2) P3freqiCd)
-384% B.255122 MHz

s
] re_s_cale(C;'i
500 Ndl:j
2.00 meid
== -1BOO0A
~E.00A
12004

Fd:maxF1)
3TA

v

Fa:miniF 13 P& fregiF1) P7--- Pa---
-5.9 4 8.365906 MHz
o .

i

i

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue I -381% B.359146 MHz 38A
s

status L ' = s

Fa:miniF 13 P& fregiF1) P7--- Pa---
-9.9 A 8597770 MHZ
J a
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 366 Y -330Y 8215449 MHz 8.6 A -AE A 523920 MHZ
status ' s A v s A,
[F1 rescaleiCa
500 Aldi
200 nsfdiy
e 18004
Fras .00 A

Ay 240 12004
Actual Test CS117 Waveform #3 at 10MHz, First Transient +360V/6A, on Battery Return Side

N TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue IV -333% B.240998 MHz 9.8A -6.1 A 9903752 MHzZ
status L L4 ks v ' his

[F1 rescale(ca)

2.00 msiiy

i

241 S12.004
Actual Test CS117 Waveform #3 at I0MHz, 20 Transients +360V/6A, on Battery Return Side
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" q . TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue v -330Y B.216256 MHz 594
status ' ' R '

[F1 rescalecy
&0 D_-N_di:j

20.0 /i

- 1800
: B.ODA
42004

-240

Fa:miniF 13 P& fregiF1) P7--- Pa---
-5.94 8124010 MHz
o .

top

Ed |_1H

Actual Test CS117 Waveform #3 at 1I0MHz, 3 Bursts +360V/6A, on Battery Return Side

-

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 368V =368 830774 MHz B.6A
status L L4 = ks v

Fa:miniF 13 P& freqiF1) P7--- Pa---
-6.2 A B.A432T MHZ
J a

Actual Test CS117 Waveform #3 at 10MHz, First Transient -360V/6A, on Battery Return Side
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1)
walue I Y -374% B.306488 MHz 6.7 A
status ' ' R '

[F1 rescalecy
500 Al
2.00 msidi
e 0
e -BO0A
& 12004

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6.6 A B.59T426 MHZ
) .

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients -360V/6A, on Battery Return Side

Ao 11

B

Measure F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 368V -371% B.326150 MHz B.6A
status L L4 ks v

F1 rescale(c®

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6.4 A B.E3I3664 MHZ
J a
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- q TELED\!'NE LECROY
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 3TN -297Y 0 B.21803 MHz 6.3 A
status ' W R v

[F1 rescaleiCa

SUDNcgtg

200 nsfdiy

= =

—12]303

Fa:miniF 13 P& fregiF1) P7--- Pa---
-9.8 A 881053 MHz
o .

___TW i U -

__________ ‘H

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1)
walue 362V =301 % B.218516 MHz B.6A
status L L4 ks v

Fa:miniF 13 P& fregiF1) P7--- Pa---
-9.9 A BT94671 MHZ
J a

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients +360V/6A, on Battery Bundle
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o

Measure
walue
status

2

N TELEDYNE LECROY
: Everywhereyoulook”

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& freqiF1) P7---
362 -298Y B.263445 MHz G5 A S99 A 4161240 MHZ
o e # i o -

[F1 rescalecy

q.u'n_.md

20,0 ms!di

-1'2-;139-%

Actual Test CS117 Waveform #3 at 10MHz, 3 Bursts +360V/6A, on Battery Bundle

R8s

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 342V =367V 838752 MHz a7 A -6.0A  B.34544 MHZ
status L L4 ks v ' his

F1 rescale(c®
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q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue LAY -371% B.430967 MHz
status ' s A

[F1 rescalecy
_:S.D_D.N_di:j

2.00 msidi

e 1m0
: “R.O0A
1'2':']39-%

2404

Fa:miniF 13 P& fregiF1) P7--- Pa---
-B.2A 8.2860 MHz
) .

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients -360V/6A, on Battery Bundle

-

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 349V -368% B.5596553 MHz
status L ' = s

Fa:miniF 13 P& fregiF1) P7--- Pa---

-BT A 9202330 MHZ
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5.3.2  (CS117 Test Data on Battery Wall Mount
CUSTOMER: EG4 Hectronics LLC MJO: PR183529
TEST ITEM: Battery Wall Mount DATE: 7/1/24
PART NUMBER: WP-16/280-1-AWLL UNIT NO: SC2023113739
SPECIFICATION: MIL-STD461G CHAMBER NO: Workbench 1
EUT Power Input: DC (Battery Only)
MIL-STD461G CS117 Lightning Induced Transient Susceptibility
Temperature: 85F |Humidity: 42% RH Barometric Pressure: 981 mBar
Internal Equipment Levels Test Level Test On Results Comments
Waveform#1 MS 300VL_60At/150VL 30At Battery High Side Pass |[] Fail
Waveform#1 MS 300VL_60At/150VL 30At Battery Return Side Pass |[] Fail
Waveform#1 MS 300VL_120At/150VL_60At Battery Bundle [rass |[]Fai N/A - VL reached 1st - WF2 Required
Waveform #2 MS 300Vt 120AL1/150Vt 60AL Battery Bundle Pass |[] Fail

Waveform#3 MS at IMHz & 10MHz

600V _24A/300V_12A

Battery High Side Pass |[] Fail

Waveform#3 MS at IMHz & 10MHz

600V _24A/300V_12A

Battery Retumn Side Pass |[] Fail

Waveform#3 MS at IMHz & 10MHz

600V_48A/300V_24A

Battery Bundle Pass |[] Fail

Waveform#3 MB at IMHz & 10MHz 360Vt 6AL Battery High Side Pass |[] Fail
Waveform#3 MB at IMHz & 10MHz 360Vt GAL Battery Return Side Pass |[] Fail
Waveform#3 MB at IMHz & 10MHz 360Vt 6AL Battery Bundle Pass |[] Fail
TECHNICIAN / ENGINEER: Donald Adams DATE: 71212024
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CS117 Actual Test Multiple Stroke Current Waveform #1 at 60A

EDYNE LECROY-

B Hereyoulook”

Measure
walue
status

P1:max{C2)
85

P2:min{C2)
S

P3freqiCd) Fd:maxiF1)
G364

v

Fa:miniF 13
S2AA
s

form #1, First Transient +60A, on Battery High Side

EDVNE LECROY-
Hareyoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 4TV BRRY 361 A -THA
status ' s v s

0.0
Actual Test CS11

7 Waveform #1, Subsequent Transient +30A, on Battery High Side
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 83y S1B YW G4.0 A -128A
status v s

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue 12% -8 1094 -B1.59 A

status 4 L4 v '
Fi rescale(c

Actual Test CS117 Waveform #1, First Transient -60A, on Battery High Side
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o ,q ; ...]'E.LEQ\!;’.NE..LE.GR(}.\(
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 124 -4T W 6.9 A -35T A
status v s

,q ; ...TE.LEmiNE..LgE;Rg.\f
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 19 -B0W 11.94 -B3.4 A
status 4 L4 v '

Actual Test CS117 Waveform #1, 14 Transients -60A/30A, on Battery High Side
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S TELEDYNE LECROY-
Everywhereyoulook”

& -
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue g8y -3 BA.7 A 121 A
status v s

S TELEDYNE LECROY-
Everywherayoulook™

&
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 94 ST 3G A -TEA
status 4 L4 v '
(1 rescale(cy

Actual Test CS117 Waveform #1, Subsequent Transient +30A, on Battery Return Side
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S TELEDYNE LECROY-
Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
value 99y S8 6344 128 A

status v

. TELEDYNE LECROY
h Everywherayoulook™
£z
i
[E5)
& -
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 12% S92 10.6 A -B1.0 A

status 4 L4 v '
F1  rescala(C:

Actual Test CS117 Waveform #1, First Transient -60A, on Battery Return Side
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o ,q ; ...]'E.LEQ\!;’.NE..LE.GR(}.\(
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 10% -82W 6.2 A S34A
status v s

rm #1, Subsequent Transient -30A, on Battery Return Side

,q ; ...TE.LEmiNE..LgE;Rg.\f
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 16 W -8B W 1094 -B1.4 A
status 4 L4 v '

Actual Test CS117 Waveform #1, 14 Transients -60A/30A, on Battery Return Side
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CS117 Actual Multiple Stroke Voltage Waveform #2 Test at 300V

Measure
walue
status

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
30y -B3V 594 AT A
' s v s

Measure
walue
status

P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
178y -46 Y 33A -33A
' s v s

A

Actual CS117 Voltage Waveform #2 Test, Subsequent Transient +150V/60A on Battery Bundle



element

Element Test Report TR-PR183529 461G, Rev. 1
311 of 350

S TELEDYNE LECROY-

Everywhereyoulook”

Measure P1:max{C2)
walue 307
status '

P2:min{C2)
STTY

,—.—/ -
F1  rescale(Cs

P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
51 A -32A
v s

Measure
value
status

P1:maxiC2)
83w

P2:min{C2)
-308 W

P7--- R8s

P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1)
4.8A -T3A
s v

Actual CS117 Voltage Waveform #2 Test, First Transient -300V/120A on Battery Bundle
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cz

9

. TELEDYNE LECROY
N Everywhersyoulook™

Measure
walue
status

P1:max{C2)
45
'

P2:min{C2)
-173W

P3freqiCd)

Fd:maxiF1)
248
v

Fa:miniF 13
4T A

P& fregiF1)

R8s

Measure
value
status

P1:max{C2)
Tiw

P2:min{C2)
-310W

P3freqiCd)

Fd:maxiF1)
2EA
s

Fa:miniF 13
-6.4 A
v

R8s

Actual CS117 oltage Waveform #i Test, 14 Transient -300V/120A & -150V/60A on Battery Bundle
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CS117 Actual Test Waveform #3 at 1MHz with 600V/24A

S TELEDYNE LECROY-
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---

walue 7oy -532Y 9821927 kHz 246 A -206 A 1.000834 MHz

status ' s R v s A,
[F1 rescalec3

Actual Test CS117 Waveform #3 at IMHz, First Transient +600V, on Battery High Side

S TELEDYNE LECROY-
Everywhareyoulook”

Measure F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue Iz -244% B74.8000 kHz 11.24 -10.1 A B86.8840 kHz
status ' s R v s A

Actual Test CS117 Waveform #3 at IMHz, Subsequent Transient +300V, on Battery High Side
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S TELEDYNE LECROY-
Everywhereyoulook”

A
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:max(F1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 723V -506%  11.558107 Hz 227 A -19.8 A 9031984 kHz
status ' s R v s A,

[F1 rescale(c:
10.0 Addi
100 iy
== 300
e 1504
; =1 5.-D-;]

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 13V -700% 1.013782 MHz 19.9 A4 -2945 A 999.687 kHz
status L L4 ks v ' A

ol

Actual Test CS117 Waveform #3 at IMHz, First Transient -600V, on Battery High Side
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 226V -307 W 8941487 kHz 9.3 A 121 A0 899823 kHz
status ' s R v s A,
[F1 rescaleiCa
2.00 psidiv
- -30.0
150 A

300y 16504
Actual Test CS117 Waveform #3 at IMHz, Subsequent Transient -300V, on Battery High Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 06 W -691 % 13163966 Hz 1894 S22 A B895.59 kHz
status L L4 ks v ' his
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) F7- Pa---
walue 706 Y -501 % 984.2401 kHz 236 A -19.4 A 988.6966 kHz
status ' s A v s A,

[F1 rescale(c:
10.0 Afdi

Actual Test CS117 Waveform #3 at IMHz, First Transient +600V, on Battery Return Side

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) F7- Pa---
walue 33V -2359% BB316T kHz 10.6 A -9.6 A 8803902 kHz
status L L4 A, v ' A

& -300 : 15,
Actual Test CS117 Waveform #3 at IMHz, Subsequent Transient +300V, on Battery Return Side
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S TELEDYNE LECROY-
Everywhereyoulook”

A
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue B85 Y -480Y 87911733 Hz 246 A -17.89 A 8B0.7546 kHz
status ' W A v s A,
[F1 rescaleiCa
1 U:D.-Nz?hg
100 msidiy
== 300

15.04
= '5__]'3.3

ctual Test CS117 Waveform #3 at IMHz, 14 Transients +600/+300V, on Battery Return Side

-

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 05 W =701 1016772 MHz 18.8 A -24.4 A 1.008856 MHz
status L L4 A, v ' his

Actual Test CS117 Waveform #3 at IMHz, First Transient -600V, on Battery Return Side
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q:  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 220 36V Q081307 kHz 86 A -12.8 A 902.2611 kHz
status ' W R v s A,
rescale(Ga
2.00 psidiv
-30.0
-18.04

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 499 W -691% 14718630 Hz 18.6 A S22TA 900.7 kHz
status L L4 ks v ' his
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue B23Y -530Y -16.8 A
status ' s s

[F1 rescalec3
20,0 Afg

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 33V =287 W -8 A
v

status L L4

200 ) 300,
Actual Test CS117 Waveform #3 at IMHz, Subsequent Transient +300V, on Battery Bundle
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S TELEDYNE LECROY-
Everywhareyoulook”

A
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue BO2Y -831 W 15.4 A -16.0 A
status ' s v s
[F1 rescaleiCa
_a'cr':'u..N?hg
100 msidiy
i B0.0
004

300y 3004
Actual Test CS117 Waveform #3 at IMHz, 14 Transients +600/+300V, on Battery Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 943 W -BTEW 16.0 A -18.8 A
status L L4 v '
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q:  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 246 Y -306 W 4.2 4 -81A
status ' s v s
rescalel
20,0 Af
2.00
-60.0
3004
3004

. q  TELEDYNE LECROY
N Evonwhbreyoulool:

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 438V -B59W 1224 102 A
status L L4 v '
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CS117 Actual Test Waveform #3 at 10MHz with 600V/24A

S TELEDYNE LECROY-
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue B13Y -570% 816669 MHz 1054 127 A 273744 MHz
status ' s A v s A,

Actual Test CS117 Waveform #3 at I0MHz, First Transient +600V, on Battery High Side

S TELEDYNE LECROY-
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue LR -367 Y 848791 MHz TA4A -B8 A 944459 MHz
status ' s A v s A,

Actual Test CS117 Waveform #3 at I0OMHz, Subsequent Transient +300V, on Battery High Side
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S TELEDYNE LECROY-
Everywhereyoulook”

A
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue BO2Y -512% 8454870 MHz -9.3 A 5949416 MHzZ
status ' W A s A,
[F1 rescaleiCa
50.0 rs!diy
== 30.0
1504
L

Actual Test CS117 Waveform #3 at 10MHz, 14 Transients +600/+300V, on Battery High Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
walue 482 W -B18% 84327 MHz
status L L4 ks

Fa:miniF 13 P& fregiF1) P7--- Pa---

-108A 2714972 MHz
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure F1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 368 Y =351 B.28961 MHz 8.3 A ST A BB3285MHZ
status ' W R v s A
[F1 rescaleiCa
_1U.D.-N?i~3
200 nsidiv
-= -30.0
------ 1504

9

S TELEDYNE LECROY
Everywherayoulook™

A
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7-- Pa---
walue 18 W -595% B.EGS039 MHz 9.0A -9.9 A 2085389 MHz
A s v b

status
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue GO6 Y -541% 817085 MHz 1054 -13.0A 936415 MHz
status ' s A v s A,

10,0 Aldi

[F1 rescalec3

200 ngidiy

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
walue 338V =367 8.44338 MHz a7 A -TEA 432362 MHZ
status L L4 i v ' his

& -300 : 15,
Actual Test CS117 Waveform #3 at I0MHz, Subsequent Transient +300V, on Battery Return Side
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S TELEDYNE LECROY-
Everywhereyoulook”

A

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue BO2Y -461 % 8.440156 MHz 96 A -11.8 A 9729761 MHz
status ' s R v s A

[F1 rescaleiCa

50.0 rs!diy
== 30.0
1804

-15.04

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a7l v -628%  8.36580 MHz TOA -11.0A 380329 MHz
status L L4 ks v ' his
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
walue 37aN -358Y B.34328 MHz 4.3 A4 -TA A 9.05716 MHz
status ' s A v s A,
[F1 rescaleiCa
_1U.D.-N?i~3
200 nsidiv
- -30.0
150 A

Actual Test CS117 Waveform #3 at I0MHz, Subsequent Transient -300V, on Battery Return Side

S TELEDYNE LECROY
h Everywherayoulook™

A
Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 442 -589% B.4B1678 MHz 9.3 A -9.0A 9190297 MHz

status L L4 ks v ' his
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S TELEDYNE LECROY-
Everywhereyoulook

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 605 Y -670W
status '

Fa:miniF 13 P& fregiF1) P7--- Pa---
-2BTA
s

S TELEDYNE LECROY-
Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 328V =321V -TB.6 A
status L L4 '

200 ) 300
Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient +300V, on Battery Bundle
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Measure
walue
status
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329 of 350

S TELEDYNE LECROY-

Everywhereyoulook

Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
26.94 S243A
v s

top

Ed |_1H

Measure
value
status

Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
I0A -38.2 A 859438 MHz

v o A
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 348y -358Y 842802 MHz
status ' W A

[F1 rescaleiCa

_éd.'ﬂ;N?h}

200 nstdiy

i -60.0
3004
, oA

Fa:miniF 13 P& fregiF1) P7--- Pa---
S18.8 A BT78143 MHzZ
o .

| Actual Test CS117 Waveform #3 at 10MHz, Subsequent Transient -300V, on Battery Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
walue 416 W -602% 8.450112 MHz
status v ' A

Fa:miniF 13 P& fregiF1) P7--- Pa---

-32.6 A 8643856 MHZ
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CS117 Actual Test Multiple Burst Waveform #3 at IMHz with 360V/6A

E
Everywhareyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
value 173 -134%  881.1831 kHz -5.5 4 §91.9990 kHz
= o .

status " v

Actual Test CS117 Waveform #3 at IMHz, First Transient +360V/6A, on Battery High Side

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 176 Y -141% 876360 kHz -5.8A  BETA18kHz
status ' s A s A,

Fi rescale(ca)
&0 D-'AJ'_di:j
2.00 ms!di

18.00
B.00A

) -12004
Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on Battery High Side
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'i’ W TELEDYNE LECROY |
Everywhereyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd)
value 173 -134 W 886.1 kHz

status " W

(1 rescale(C:

500 At
50.0 /iy

- 18.00
e B.00A
; -1'2-;139-3

Fa:miniF 13 P& fregiF1) P7--- Pa---

-G8 A 865.3 kHz
o i

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 13V =161 906.4369 kHz
status L L4 A,

[

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6.6 A B81.9420 kHz

4

Actual Test CS117 Waveform #3 at IMHz, First Transient -360V/6A, on Battery High Side
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q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2)
walue 134 -163 W
status ' W

[F1 rescale(c:

500 Aldi
2.00 msidiy

- -18.00
b -6.00 A
? 1'2':']30-3

P3freqiCd)
900,932 kHz

240

Actual Test CS117 Waveform #3 at IMHz, 20 Transients -360V/6A, on Battery High Side

Fd:maxF1)
56 A
v

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6.6A  B8BO.528 kHz
) .

-

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 13V -1B3W 915.0 kHz
status v ' A

Fd:maxF1)
9.6A
s

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6.4 A 892.2 kHz
J a
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 188 -138Y B79.6921 kHz
status ' W A

[F1 rescale(c:
500 Aldi
2.00 psidiy
- 1800
b B.00A
? —'1'2':']30-3

Fd:maxF1)
6.7 A
v

R8s

Fa:miniF 13 P& freqiF1) P7---
-5.7 A B79.8682 kHz
o .

N TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 189V =144 874.352 kHz B.9A -6.1 A B8B.7487 kHz
status L L4 A, v ' A

F1 rescaled
kil i
2.00 msidiy
18.00A
6.00 A
-t2004

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on Battery Return Side
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N TELEDYNE LECROY
: Everywhereyoulook”

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
182 -144% 8912962 kHz TEA -6 A 884.7 kHz
v v i3 o ) w

[F1 rescale(C3)
500 At
50.0 /iy
- 18.00
e B.00A
; -1'2-;139-3

Actual Test CS117 Waveform #3 at IMHz, 3 Bursts +360V/6A, on Battery Return Side

S TELEDYNE LECROY
h Everywherayoulook™

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
135V S1BT W 9125376 kHz 9.9A -6.7 A 8924916 kHz
L S A v o R

[
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---

walue 141 % -173Y 405524 kHz 594 -B.9 A BY99E19 kHz
status " v i v v A
[F1 rescaleiCa
SDDNﬁg
2.00 rnsidiy
sz -18.00

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
walue 134W =170 912.1 kHz 9.6A -6 A 899.0 kHz
status L L4 ks v ' his

[
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s q . TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 247 Y -198Y  BE3.2688 kHz
status ' W A
[F1 rescalecy
5.1;'0.:5@
2.00 psidiv
=

Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
6.9A -4.9 4
v s

i 5

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 283V =208 8771930 kHz
status L L4 A,

Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
B.9A -9.3 A 1.239157 MHz
s v b

Actual Test CS117 Waveform #3 at IMHz, 20 Transients +360V/6A, on Battery Bundle
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Measure
walue
status

Measure
value
status
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N TELEDYNE LECROY
: Everywhggeyoulook”

P1:max{C2) P2:min{C2y P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
253 Y -202%  B94.1527 kHz 6.7 A -5.1 A 2435696 kHz
' s R v s A,

[F1 rescalecy
_5.00 Ajdi
50.0 rmsidiy
g
o BDSA
-11.95 4

S TELEDYNE LECROY
h Everywherayoulook™

P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& freqiF1) P7--- Pa---
215V -2598%  899.5969 kHz 464 -7.2A 15520596 MHzZ
L a X s v b

[
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- q  TELEDYNE LECROY
: Everywhereyoulook”

o — ”I : [ i u el l[[ R _ el

__________ 0

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 218 -268% 899120 kHz
status ' W A

[F1 - rescale(C:
5.00 Addi
2.00 msidiy

—-=- -18.00
: -B.0DA
1'2-;Da-i]

Fa:miniF 13 P& fregiF1) P7--- Pa---
-T.0A 1576700 MHzZ
) .

Actual Test CS117 Waveform #3 at IMHz, 20 Transients -360V/6A, on Battery Bundle

-

;;;MLL4;H%MMQMMM

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 218 W =259 899.120 kHz
status L L4 A,

Fa:miniF 13 P& fregiF1) P7--- Pa---
-F.0A 1576700 MHZ
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CS117 Actual Test Multiple Burst Waveform #3 at 10MHz with 360V/6A
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TELED\‘NE LECROY
| verywharayc)ulook

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 364 Y -328Y B.2TE13 MHz G.6 A -7A A BEI814MHzZ
status ' s A v s A,

k1 [
SDDAMﬁ
200 nsidi
800

.00
—12]39%

TELED\‘NE LECROY
Everywhereyoulook

._:=___T"H_|_ITT_H_|_H_\

—
\ HHH-- H HH e

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue v -330 B.260958 MHz G.6 A -T2 A 2759049 MHz
status ' s A v s A,

o
2.00 maJd
1800

.00
—12]39%

. Actual Test CS117 Waveform #3 at I0MHz, 20 Transients +360V/6A, on Battery High Side

20.0m3
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il

7]

i

. TELEDYNE LECROY
Everywhereyoulook”

Measure F1:maxiC2) P2:min{C2) P3freqiCd)
walue IRV -330% B.218833 MHz
status ' s A

[F1 rescalecy
&0 D_-N_di:j

20.0 /i

- 1800
B.ODA
42004

Fa:miniF 13 P& fregiF1)
-7T.5 4 B8.063599 MHz
o .

P7--- R8s

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 33TV -362% 942624 MHz
status L L4 ks

F1 rescale(c®

Fa:miniF 13 P& fregiF1)
-B.7 A 926587 MHZ
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O Tl O OO WO [ o . N q ..IE.LEQ\Q.NE.LEGRQ.V
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue xRN -362Y B.3YBAT1 MHz 6.4 A -B.6 A 9.54745 MHz
status ' s R v s A

[F1 rescalecy
_:S.D_D.N_di:j
2.00 msidi
e 1m0
e -ROODA
1'2':']39-%

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa-
walue 339V =368 B.397181 MHz 6.4 A -6.6 A 2735879 MHZ
status L L4 = ks v ' his

Actual Test CS117 Waveform #3 at 1I0MHz, 3 Bursts -360V/6A, on Battery High Side
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue IV =321 818929 MHz 584 -B.3 A 964239 MHz
status ' s A v s A,

Actual Test CS117 Waveform #3 at 10MHz, First Transient +360V/6A, on Battery Return Side

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 362V -321% 818929 MHz 9.8A 6.3 A 9B4239 MHZ
status L L4 ks v ' his

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients +360V/6A, on Battery Return Side
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N TELEDYNE LECROY
: Everywhereyoulook”

A
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 365 Y 3TV BATE6E08 MHz -B.2 A 9.443 MHz
status ' W A s A,
[F1 rescalecy
q.u'n_.md
20,0 ms!di
—= 1800

5004
—'1'2';]39-%

Actual Test CS117 Waveform #3 at 1I0MHz, 3 Bursts +360V/6A, on Battery Return Side

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd)
walue 346 W -378% B.37T155 MHz
status L L4 ks

F1 rescale(c®

Fa:miniF 13 P& fregiF1) P7--- Pa---
-6.0A  BESETZMHZ
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JL..... e L P S SO e I q ..IE.LEQ\!:’.NE.LE.GR[}.V
: Everywhereyoulook™

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue LAY -381Y 5435276 MHz 544 -6.6 A B.968867 MHz
status ' s R v s A,

[F1 rescalecy
500 Al
2.00 msidi
e 0
: -8.00A
240 12004

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients -360V/6A, on Battery Return Side

cz

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 362V =374 B.402962 MHz 9.6A -6.7 A B.YT5309 MHzZ
status L L4 = ks v ' his

Actual Test CS117 Waveform #3 at I0MHz, 3 Bursts -360V/6A, on Battery Return Side

Element Test Report TR-PR183529 461G, Rev. 1
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N TELEDYNE LECROY
: Everywhereyoulook”

Measure P1:max{C2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 161 % -165 W G4 A -5T A
status ' W v s
[F1 rescaleiCa
_s.hb..N_?hg
200 nsfdiy
i 18.00

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 170W =170 T.OA -6.4 A
status L L4 v '

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients +360V/6A, on Battery Bundle
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%

TELED\‘NE LECROY
Everywhereyoulook

A
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 170 -170Y 6.7 A -B.2A
status ' s v s

s 1800

[F1 rescale(c:
SUDN
2’0 il I'T]SIG‘I

6.05 A

-11.95 4

A
Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue 170W =170 B.7 A -B.2A
status L L4 v '

Actual Test CS117 Waveform #3 at lI0MHz, First Transient -360V/6A, on Battery Bundle
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- q  TELEDYNE LECROY
Everywhareyoulook”

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a0y -83% 8333333 MHz T2A -TOA 9.0924 MHz
status ' s R v s A,

] r&s:cale{c?;
5.00 Addi

2.00 msidiy

L

240 & i200A

Actual Test CS117 Waveform #3 at 10MHz, 20 Transients -360V/6A, on Battery Bundle

S TELEDYNE LECROY
h Everywherayoulook™

Measure P1:maxiC2) P2:min{C2) P3freqiCd) Fd:maxiF1) Fa:miniF 13 P& fregiF1) P7--- Pa---
walue a0 -93% B.231240 MHz T.2A -6.9 A 9289146 MHZ
status L L4 ks v ' his

[
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5.3.3 CS117 Test Equipment
CS117 Test Equipment List

Element ID# Manufacturer/Model Duration Cal Due

WC021313 Solar LISN 8028-50-TS-24-BNC 10K-50MHz 12 months 4/11/2025

WC021338 Solar LISN, 8028-50-TS-24BNC, Above 20MHz 12 months 5/13/2025

WC021084 |1 eCroy WaveRunner Oscilloscope (Digital), WR104Mxi 12 months 1/19/2025

TOTA Pearson 100x Current Monitor, Model: 101, SN: 150271 36 months 3/15/2027
WC021645  |EMC-Partner Modular Impulse Generator Model MIG-OS-MB; WF2 & 3 NCR N/A
WC066422  |EMC-Partner Injection Transformer Model CN-MIG-BT-1540; WF2,3 & 6 NCR N/A
WC021644  |EMC-Partner Modular Impulse Generator Model MIGO600SS; WF1, 4, SA & 5B NCR N/A
WC021643  |EMC-Partner Modular Impulse Generator Model MIG0O600MS; WF1, 4, SA & 5B NCR N/A
WC021025  [EMC-Partner Coupling Transformer Model CN-GI-CI; WF1, SA & 5B NCR N/A
WC018365 EMC-Partner AC-DC Decoupler2, SN: 103170 NCR N/A

Calibration Abbreviation
NCR: No Calibration Required

NA: Not Applicable
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End of Report



