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1.0 Introduction 

This document presents the test procedures used and the results obtained during the performance of an 

Electromagnetic Interference (EMI) test program at Element Materials Technology Denver-Longmont 

(hereafter referred to as “Element”). The test program was conducted to assess the ability of the specified 

Equipment Under Test (EUT) to successfully satisfy the requirements defined in the test specification.  

2.0 References 

The following references listed below form a part of this document to the extent specified herein. 

• Test Specification: DO-160G 

• SHOTOVER Systems Purchase Order PO-10500 dated 01/17/2025 

• Element Quotation OP0666889 dated 11/20/2024 

• ISO/IEC 17025:2017(E) General Requirements for the Competence of Testing and Calibration 

Laboratories, dated 11/2017 

3.0 Product Selection and Description 

SHOTOVER Systems selected and provided the following test sample(s) to be used as the Equipment Under 

Test. 

Table 3.0-1: Product Identification – Equipment Under Test (EUT) 

Item Qty. Name/Description Part Number Serial Number 
1 2 SHOTOVER System 012-0000 190026, 190027 

3.1 Security Classification 

Non-classified 

 

4.0 General Test Requirements 

4.1 Test Equipment 

The instrumentation used in the performance of these tests is periodically calibrated and standardized within 

manufacturer's rated accuracies and are traceable to the National Institute of Standards and Technology. The 

calibration procedures and practices are in accordance with ISO 17025:2017. Certification of calibration is 

on file subject to inspection by authorized personnel. 
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5.0 Test Description and Results 

 

Table 5.0-1: Summary of Test Information & Results 

Section Test Specification Test Facility Test Date Part # Serial # Test Result 

5.1 Section 15 Magnetic Effect DO-160G Longmont 12/31/2025 012-0000 190026 Passed 

5.2 Section 17 Voltage Spike DO-160G Longmont 01/07/2026 012-0000 190026 Passed 

5.3 Section 21.4 – Conducted Emissions DO-160G Longmont 12/29/2025 012-0000 190027 Passed 

5.4 Section 21.5 – Radiated Emissions DO-160G Longmont 12/29/2025 012-0000 190027 Passed 

5.5 Section 25 Electrostatic Discharge DO-160G Longmont 01/07/2026 012-0000 190026 Passed 

5.6 Section 16 2nd Run DO-160G Longmont 01/13/2026 - 01/14/2026 012-0000 190026 Passed 

 

The decision rule for Test Results was based on the Test Specification used for testing. 
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5.1 Section 15 Magnetic Effect 

5.1.1 Test Procedure 

The EUT was tested in accordance with DO-160G. 

5.1.2 Test Result 

The EUT passed the defined requirements. 

5.1.3 Test Datasheets 
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5.1.4 Test Photographs 

 
Section 15 Calibration 

  

 
Section 15 Setup 

  

 
Section 15 Deflection 

  

 
Section 15 Deflection Distance 
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5.1.5 Test Equipment List 

Table 5.1-1: Section 15 Test Equipment List 

Asset Number Asset Name Manufacturer Model Calibrated Due 
US58-A059715 Chamber, Semi Anechoic Rayproof SR1 NCR NCR 
US58-A070447 Meter (Gauss) Walker Scientific FGM-3D2T 04/24/2024 02/10/2027 
US58-A070448 Measurement Tools (Compass) Sunol Sciences KB-143/360R G NCR NCR 

 

Calibration Abbreviations 

CAL: Calibration 

NCR: No Calibration Required 
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5.2 Section 17 Voltage Spike 

5.2.1 Test Procedure 

The EUT was tested in accordance with DO-160G. 

5.2.2 Test Result 

The EUT passed the defined requirements. 

5.2.3 Test Datasheets 
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5.2.4 Test Photographs 

 
Section 17 Voltage Spike Equipment 

  

 
Section 17 Voltage Spike Calibration 

  

 
Section 17 Voltage Spike Test 
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5.2.5 Test Data 

 
Section 17 Voltage Spike Positive Calibration 
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Section 17 Voltage Spike Negative Calibration 
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Section 17 Voltage Spike PPS Calibration 
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Section 17 Voltage Spike 50 Ohm Calibration 
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Section 17 Voltage Spike Positive Test 
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Section 17 Voltage Spike Negative Test 
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5.2.6 Test Equipment List 

Table 5.3-1: Section 17 Test Equipment List 

Asset Number Asset Name Manufacturer Model Calibrated Due 
US58-A059715 Chamber, Semi Anechoic Rayproof SR1 NCR NCR 
US58-A059545 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 
US58-A059546 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 
US58-A076853 Probe (Differential) Yokogawa 700925 11/27/2024 11/30/2026 
US58-A070485 Oscilloscope (Digital) Rohde & Schwarz RTE 1104 10/15/2024 10/31/2026 
US58-A085371 SPIKE GENERATOR Solar Electronics 7054-2-115V 02/12/2025 02/28/2026 

 

Calibration Abbreviations 

CAL: Calibration 

NCR: No Calibration Required 
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5.3 Section 21.4 – Conducted Emissions 

5.3.1 Test Procedure 

The EUT was tested in accordance with DO-160G. 

5.3.2 Test Result 

The EUT passed the defined requirements. 

5.3.3 Test Datasheets 
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5.3.4 Test Photographs 

 
DO-160 Section 21 CE Power Bundle 

  

 
DO-160 Section 21 CE DSUB Bundle 

  

 
DO-160 Section 21 CE J1 Video In 

  

 
DO-160 Section 21 CE J5 Video Out 

  

 
DO-160 Section 21 CE J12 Hand Controller 
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5.3.5 Test Data 

 
Section 21 CE Power Bundle Graph 
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Section 21 CE DSUB Bundle Graph 
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Section 21 CE J1 Video In Graph 

  

  



Test Report TR-PR188448, Revision 1  

Page 26 of 91 

 

 

This report contains restricted information. 

 
Section 21 CE J5 Video Out Graph 
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Section 21 CE J12 Hand Controller Graph 
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5.3.6 Test Equipment List 

Table 5.4-1: Section 21.4 - Conducted Emissions Test Equipment List 

Asset Number Asset Name Manufacturer Model Calibrated Due 
US58-A059715 Chamber, Semi Anechoic Rayproof SR1 NCR NCR 
US58-A084410 Cable (Test) Pasternack PE-302-72 NCR NCR 
US58-A084411 Cable (Test) Pasternack PE-302-72 NCR NCR 
US58-A070402 Cable (Test) Unknown Teledyne 90-195-048 NCR NCR 
US58-A053193 Spectrum Analyzer Agilent Technologies E4440A 08/01/2025 08/01/2026 
US58-A084396 Current Monitor Probe The EMC Shop RFCP500M 03/18/2024 03/18/2026 
US58-A059545 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 
US58-A059546 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 

 

Calibration Abbreviations 

CAL: Calibration 

NCR: No Calibration Required 



Test Report TR-PR188448, Revision 1  

Page 29 of 91 

 

 

This report contains restricted information. 

5.4 Section 21.5 – Radiated Emissions 

5.4.1 Test Procedure 

The EUT was tested in accordance with DO-160G. 

5.4.2 Test Result 

The EUT failed the defined requirements. 

5.4.3 Test Datasheets 
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5.4.4 Test Photographs 

 
DO-160 Section 21 RE 100-200MHz Vertical 

  

 
DO-160 Section 21 RE 100-200MHz Horizontal 

  

 
DO-160 Section 21 RE 200MHz-1GHz Vertical 

  

 
DO-160 Section 21 RE 200MHz-1GHz Horizontal 

  

 
DO-160 Section 21 RE 1-6GHz Vertical Position 1 

  

 
DO-160 Section 21 RE 1-6GHz Horizontal Position 1 
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DO-160 Section 21 RE 1-6GHz Vertical Position 2 

  

 
DO-160 Section 21 RE 1-6GHz Horizontal Position 1 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section 21 RE 100MHz-6GHz Vertical Position 1 
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Section 21 RE 100MHz-6GHz Horizontal Position 1 
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Section 21 RE 1GHz-6GHz Vertical Position 2 
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Section 21 RE 1GHz-6GHz Horizontal Position 2 
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5.4.5 Test Equipment List 

Table 5.5-1: Section 21.5 - Radiated Emissions Test Equipment List 

Asset Number Asset Name Manufacturer Model Calibrated Due 
US58-A059715 Chamber, Semi Anechoic Rayproof SR1 NCR NCR 
US58-A059545 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 
US58-A059546 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 
US58-A084410 Cable (Test) Pasternack PE-302-72 NCR NCR 
US58-A084411 Cable (Test) Pasternack PE-302-72 NCR NCR 
US58-A070402 Cable (Test) Unknown Teledyne 90-195-048 NCR NCR 
US58-A053193 Spectrum Analyzer Agilent Technologies E4440A 08/01/2025 08/01/2026 
US58-A078464 Amplifier (Pre/RF/Low Noise) A. H. Systems AHSY-PAM-0118P 02/19/2025 02/19/2027 
US58-A059742 Antenna (Double Ridge Guide) EMCO 3115 02/26/2025 02/26/2027 
US58-A059860 Antenna (Biconical) ETS-Lindgren 3109 05/20/2025 05/20/2027 
US58-A059579 Antenna (Double Ridge Guide) EMCO 3106 10/07/2024 10/07/2026 

 

Calibration Abbreviations 

CAL: Calibration 

NCR: No Calibration Required 
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5.5 Section 25 Electrostatic Discharge 

5.5.1 Test Procedure 

The EUT was tested in accordance with DO-160G. 

5.5.2 Test Result 

The EUT passed the defined requirements. 

5.5.3 Test Datasheets 
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5.5.4 Test Photographs 

 
Section 25 ESD Discharge Points 2 

  

 
Section 25 ESD Discharge Points 2 

  

 
Section 25 ESD Discharge Points 3 
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5.5.5 Test Equipment List 

Table 5.6-1: Section 25 Test Equipment List 

Asset Number Asset Name Manufacturer Model Calibrated Due 
US58-A059623 Chamber, Semi Anechoic Rayproof SR2 NCR NCR 
US58-A084471 ESD Gun EMC-Partner ESD3000 06/19/2025 06/19/2026 
US58-A059545 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 
US58-A059546 Network (LISN) Solar Electronics 6338-5-PJ-50-N 06/13/2022 03/05/2026 

 

Calibration Abbreviations 

CAL: Calibration 

NCR: No Calibration Required 
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5.6 Section 16 

5.6.1 Test Procedure 

The EUT was tested in accordance with DO-160G. 

5.6.2 Test Result 

The EUT passed the defined requirements. 

5.6.3 Test Datasheets 

 
  



Test Report TR-PR188448, Revision 1  

Page 41 of 91 

 

 

This report contains restricted information. 

 
 

 
  



Test Report TR-PR188448, Revision 1  

Page 42 of 91 

 

 

This report contains restricted information. 

 
 

 

 

 



Test Report TR-PR188448, Revision 1  

Page 43 of 91 

 

 

This report contains restricted information. 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 



Test Report TR-PR188448, Revision 1  

Page 44 of 91 

 

 

This report contains restricted information. 

 
 

  



Test Report TR-PR188448, Revision 1  

Page 45 of 91 

 

 

This report contains restricted information. 

5.6.4 Test Photographs 

 
Section 16 Category B Initial Setup 

  

 
Section 16 Category B Differential Probe 

  

 
Section 16 Category B Setup with 10uF Capacitor 

  

 
Section 16 Category B Setup with 10000uF Capacitor 

  

 
Section 16 Category B Designation I Inrush Probes 

  

 
Section 16 Category B Designation I Inrush Test 

Condition 1 
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Section 16 Category B Designation I Inrush Test 

Condition 2 

  

 
Section 16 Category B Voltage Ripple Test with AFCS 

Equipment 
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5.6.5 Test Data 

 
16-6-1-1 b(1) CatB Maximum 
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16-6-1-1 b(2) CatB Nominal 
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16-6-1-1 b(2) CatB Minimum 
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16-6-1-1 b(3) CatB Emergency 
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16-6-1-3 b Condition 1 CatB 
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16-6-1-3 d Condition 1 10ms CatB 
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16-6-1-3 d Condition 3 10ms CatB 
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16-6-1-3 d Condition 3 50ms CatB 
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16-6-1-3 d Condition 4 10ms CatB 
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16-6-1-5 CatB 
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16-7-5  Maximum Steady State Current DesigI 
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16-7-5 Condition 1 Peak Inrush Current DesigI 
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16-7-5 Condition 2 Power Disconnected DesigI 

  

  



Test Report TR-PR188448, Revision 1  

Page 87 of 91 

 

 

This report contains restricted information. 

 
16-7-5 Condition 2 Power Applied after 200msec DesigI 
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16-7-5 Condition 2 Peak Inrush Current DesigI 
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5.6.6 Test Equipment List 

Table 5.6-1: Section 16 Test Equipment List 

Asset Number Asset Name Manufacturer Model Calibrated Due 
US58-A059623 Chamber, Semi Anechoic Rayproof SR2 NCR NCR 
US58-A070485 Oscilloscope (Digital) Rohde & Schwarz RTE 1104 10/15/2024 10/31/2026 
US58-A059770 Power Supply (AC) California Inst 5001IX-CTS 06/10/2024 06/10/2026 
US58-A076853 Probe (Differential) Yokogawa 700925 11/27/2024 11/30/2026 
US58-A059514 Amplifier (Current Probe) Tektronix TCPA300 06/28/2024 06/30/2026 
US58-A059515 Probe (Current) Tektronix TCP303 06/18/2024 06/30/2026 
US58-A084468 Precision Amplifier/120V AE Techron 7212 NCR NCR 
US58-A084463 Transformer (Audio) Solar Electronics 6220-2A NCR NCR 
US58-A059635 Meter (Digital Multimeter) Hewlett Packard 34401A 04/24/2025 04/24/2027 
US58-A059810 Generator (Function) SRS DS345 12/03/2024 09/19/2026 
US58-A080751 Power Supply (DC) Hewlett Packard Harrison 626B NCR NCR 

 

Calibration Abbreviations 

CAL: Calibration 

NCR: No Calibration Required 
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End of Test Report 


