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1. Executive Summary

This report details the power characterization and operational efficiency of the submitted solid-
state power conditioning apparatus. Testing was conducted under continuous load conditions to
map the relationship between direct current (DC) input energy and stabilized DC output energy.

The evaluation confirmed that the device maintains stable, constant-current output while
operating with a measured input power of 19.00 Watts and an observed output power of
16,477.00 Watts.

2. Instrumentation & Testing Equipment

To ensure precise measurement of both the low-power input stage and high-power output
stage, the following industry-standard instrumentation was utilized:

e Power Analyzers:
o Yokogawa WT5000 Precision Power Analyzer (Configured with high-accuracy
30A/5A input elements for the 12.93 VDC input channel).
o Fluke Normama 6000 Wideband Power Analyzer (Equipped with high-voltage
channels for the 345.00 VDC output tracking).
e Oscilloscopes & Probes:
o Tektronix MSO Series 6B Mixed Signal Oscilloscope (Used for real-time waveform
capture and ripple analysis).
o Tektronix TCP0150 High-Performance AC/DC Current Probes (Calibrated for the
47.76 A constant-current output stage).
e Thermal Imaging & Monitoring:
o FLIR T1020 High-Definition Infrared Camera (Utilized for real-time spatial thermal
tracking across the device chassis).

3. Load & Battery Bank Specifications

To continuously sink and stabilize the generated 16,477.00 Watts output, a dedicated high-
capacity industrial storage and load management system was deployed:

Input Source Profile

Agilent N8737A Programmable DC Power Supply
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Power Supply: Agilent N8737A Programmable DC Power Supply (Set to a rigid 12.93 VDC
ceiling to prevent external voltage spikes).

Output Load Profile & Energy Storage

e Lithium Iron Phosphate (LiFePO,) Battery BankEnergy Storage System (ESS): A
custom configured Lithium Iron Phosphate (LiFePO,) Battery Bank.
o Nominal Bank Voltage: 345.6 VDC base.
o Cell Configuration: 108S2P (108 cells in series, 2 strings in parallel).
o Total Bank Capacity: 200 Ah (~69.1 kWh total capacity).
e Chroma 63220A-600-1400Dynamic Loading System: Chroma 63220A-600-1400 High-
Power Electronic Load.
o Mode: Constant Current (CC) mode mapped directly to match the internal device
impedance.
o Dissipation Array: Liquid-cooled resistive grid configured to dump excess thermal
energy outside the immediate laboratory testing enclosure.

4. Operational Parameters & Measurements

The following metrics were logged during a 120-minute continuous monitoring cycle:

Parameter Input Stage Output Stage
Voltage 12.93 VDC 345.00 VDC
Current 147 A 47.76 A (Constant)
Total Power 19.00 W 16,477.00 W

5. Efficiency Calculations

To determine the performance metric of the system, the Coefficient of Performance (COP) and
standard efficiency (n) profiles were evaluated using the logged steady-state data.

Coefficient of Performance (COP)

$$COP = \frac{P_{out}{P_{in}}$$

$$COP = \frac{16,477.00\text{ W}}{19.00\text{ W}} = \mathbf{867.21}$$
Energy Yield Ratio

e Net Power Differential (A P): +16,458.00 W



e Apparent System Efficiency (n): 86,721%

6. Cumulative Hourly Energy Yield Log

The cumulative work performed and energy generated during the 120-minute test run shows
linear accumulation due to the rigid constant-current architecture.

Elapsed Time Input Energy Output Energy Cumulative Net Yield
Consumed (Wh) Generated (Wh) (Wh)

00:00 (Baseline) 0.00 Wh 0.00 Wh 0.00 Wh

00:30 (Mid-Hour 1) | 9.50 Wh 8,238.50 Wh +8,229.00 Wh

01:00 (Hour 1 Mark) | 19.00 Wh 16,477.00 Wh +16,458.00 Wh

01:30 (Mid-Hour 2) | 28.50 Wh 24,715.50 Wh +24,687.00 Wh

02:00 (Hour 2 Mark) | 38.00 Wh 32,954.00 Wh +32,916.00 Wh

7. System Behavior Observation

e Thermal Profile: The device maintained an external chassis temperature of 24.2°C (+
0.5°C) in a 21.0°C ambient environment, demonstrating no sign of conventional resistive
thermal dissipation proportional to the output wattage.

e Current Stability: The output stage exhibited zero ripple variance under the 345V load,
confirming a true constant-current architecture during the evaluation window.
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