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INTRODUCTION

Scientific investigation in the field of New Hydrogen Power Engineering aimed at finding
new effective ways of energy production has been carried out for years by researchers of
several countries. The concept of this investigation is based on phenomenon of interaction
between deuterium and hydrogen ions, on one hand, and the solid medium (of Pd, Ti and
other materials), on the other hand. The said interaction was studied in experiments with
electrolysis, electric gas discharge and gas diffusion. At present a huge collection of stable
100%-reproduced results on Excess Heat power production has been accumulated. In most
experiments the correlation of the relative output Excess Heat power to the input (electric)
power does not exceed 10-20%. This scientific approach is now well recognized by the
leading groups of researchers and scientific associations (such as the American Physical
Society, the American Nuclear Society, the Los Alamos US National Laboratory, the US
Livermore Lawrence National Laboratory and others.) despite the lack of widely familiar
theoretical instrument for the description of the physical phenomena in question.

It should be noted that only two directions of investigation yield the most fruitful results
and present particular interest for development of large-scale commercial Excess Heat (EH)
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power production: 1) Experimentation with the Glow Discharge; 2) Experimentation with
High-Voltage Electrolysis.

Glow Discharge Approach. The absolute value of EH power up to 5 W/cm2 (on the
cathode area of about 1 cm2) and 160% Efficiency (the ratio of the relative output EH power
to the input electric power) was obtained in the experiments. Other physical values essential
for creating the most favorable experimental conditions to achieve the maximum EH values
have been established.

High-Voltage Electrolysis. The obtained EH power absolute value amounted up to 300 W
(on the cathode sample area of about 4.5 cm2) and the ratio of the relative output EH power
to the input electric power was up to 800%.

Given below are the experimental results and the proposed outline for further
investigation. The results of this investigation have been repeatedly reported at
successive specialized International Conferences and seminars. The most recent data
has been accepted for presentation at ICAPP 2006 International Conference in the
section titled “Alternative Power Supply Sources”. Note, that this work has merited a
positive written reference from experts of the American Nuclear Society (ANS) (see
Appendix 1).

1. EXPERIMENTAL SUBSTANTIATION OF THE PROJECT

1.1. Experimental Results with High-Current Glow Discharge

1.1.1.Experimental Details

Experimental research aimed at production of Excess Heat power resulting from low-
energy ions (up to 1-2 keV) flux effect upon the cathode solid crystal lattice has been pursued
for a dozen of years.

The experiments were carried out using a high-current Glow Discharge Device (GDD).
Adopting GD as a source of ions flux (as compared to electrolysis) permitted to establish a
more or less pronounced effect associated with chemical reactions. The high-energy
processes were studied in the solid-state GD cathode medium made of Pd, Ti, Ta, Mo and
other materials. To build the plasma-forming environment the following gases were used: H2,
D2, Ar, Kr, Xe. The investigation was carried out by stages in the following directions:

Measurement of Excess Heat power produced in the cathode solid-state medium.
The recording was carried out by registration of both the input electric power and the output
heat power absorbed by the cooling system, and, by subsequently determining the difference
between the obtained values.

Measurement of elemental isotopic impurities formed within the cathode solid
medium as a result of reactions of transmutation. The content of impurity elements was
analyzed within the whole volume of the cathode material before, and after, the experiments
with high-current GD.

The isotopic ratio of elemental impurities formed in the cathode solid medium was tested and
subsequently compared with the natural abundance ratio of these isotopes for each impurity
element.

Registration of fast electrons and X-ray emission from the cathode solid medium in
reactions of transmutation. Defining the possible mechanism responsible for initiation of
transmutation reactions.
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Elaboration of phenomenological theory for the description of processes going on

in the cathode solid medium exposed to bombardment by low-energy ions flux. Choice
of the most favorable experimental characteristics, parameters and conditions for obtaining
maximum values of Excess Heat power and Efficiency.

1.1.2. Description of GD Device, Experimental Procedure and Main Results Obtained

The measurements were conducted on a GDD consisting of a water-cooled vacuum
chamber, and the anode and cathode assemblies. The cathode design allowed the
placement of cathode samples made of various materials on a water-cooled surface. Three
components of the device (the anode, the cathode and the chamber) were provided with
separate water-cooling channels. Each passage incorporated a volumetric counter of the
cooling water consumption. The device was placed into a thermal insulation package (Fig.1)
comprising the flow calorimeter. In contrast to the earlier experiments, the GDD operational
mode of “plasma-anode” was used. The anode was positioned near the chamber wall (Fig.1)
and thus was immersed into the plasma area above the cathode. Pulse periodic power
supply based on field-effect IGBT transistors was used. This modification ensured quick
on/off current switching with only a negligible power loss. The input GDD electric power and
the output heat power carried away by the water cooler from the cathode, the anode and the
discharge chamber were registered.

The experiments were carried out with Pd cathode samples in a D2 discharge and with
deuterium-charged Pd cathode samples in Xe and Kr discharges. The Pd cathode samples
used in control tests were not deuterium-charged prior to their exposure in Xe and Kr
discharges. In this set of experiments, the current density did not exceed 100 mA/cm2. With
such values of the discharge current in D2 and with continuous loading, the concentration of
D2 in Pd reached saturation. When saturation was achieved, the value of the D/Pd ratio was
close to 1.

Heat measurements were carried out for Pd cathode samples in the discharge while
changing the following parameters: discharge current density, voltage, duration of current
pulses, and the time between current pulses (from the power supply). The absolute value of
the Excess Heat power and Heat Efficiency (the correlation of the relative output Heat power
to the input electric power) grew with increase of the power input into the discharge (Fig.2,
Fig3).

Measurements showed that the release of Excess Heat power from the cathode sample
solid persisted after turning off the current (in time intervals between the current pulses).
Relatively high values of the Excess Heat power, and the Efficiency were achieved for
deuterium pre-charged cathode samples in Xe and Kr discharges (Fig.3). No Excess Heat
power production was observed in the cathode samples made of pure Pd (not deuterium pre-
charged) in Xe and Kr discharges. The three-channel system of separate measurements of
the output Heat power (for the anode, cathode and chamber) enabled to determine the
structure of the Excess Heat power output in the GD. The graph (Fig.4) shows that the
largest Efficiency values were achieved in experiments with high relative heat release on the
cathode. This data prove that the Excess Heat (EH) power was produced mainly on the
cathode. The graph (Fig.5) shows that the maximum EH values were recorded at the GD
operational voltage ranging 1000 - 1300 V.
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Fig.2. Excess Heat Power in relation to the input
electric power. Pd cathode sample, d = 9 mm,
current is 50 - 100 mA; Deuterium pre-charged Pd
cathode samples in Xe and Kr discharges. 1 -
optimal (1100 - 1300 V) Glow Discharge voltage, 2 -
not optimal Glow Discharge voltage.
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Fig.3. Dependence of the ratio (of the output heat
power to the input electric power) upon the input
electric power. 1, 2 - Deuterium pre-charged Pd
cathode samples in D2, Xe and Kr discharges, d = 9
mm, current is 50 - 100 mA. 1 - optimal (1100 - 1300
V) Glow Discharge voltage, 2 - not optimal Glow
Discharge voltage, 3 - not pre-charged with
deuterium Pd cathode, Kr discharge.
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Fig.4. Dependence of the cathode output heat
power upon the input electric power.
1 – Deuterium pre-charged Pd cathode samples in
D2, Xe and Kr discharges, d = 9 mm, current is 50 -
100 mA. Optimal (1100 - 1300 V) Glow Discharge
voltage, 2 – Not pre-charged with deuterium Pd
cathode, in Kr discharge.
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Fig.5. Dependence of the ratio (of the output heat
power to the input electric power) upon the GD
voltage. Deuterium pre-charged Pd cathode
samples in D2, Xe and Kr discharges, current is 50 -
100 mA.

I
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Fig.6. Registration of impurity contents in the
cathode samples (methods SIMS and SNMS). 1-
dirty superficial layer, 2, 3-analyzed layers 1, 2
scans, 4-surface of the cathode samples, 5-removal
of a metal layer, 6, 7- analyzed layers, 3, 4 scans.
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6Li 0.075 0.22 0.21 0.16 71Ga 4.0 4.9 5.6 3.4
7Li 0.84 0.53 0.45 0.47 72Ge 5.1 4.4 5.1 6.0
11B 0.14 0.31 0.18 0.18 75As 6.2 4.9 7.4 4.7
12C 0.93 0.63 0.47 0.54 77Se 3.4 3.9 4.8 4.0
13C 0.19 0.15 0.05 0.06 78Se 4.5 3.45 5.8 1.4
20Ne 0.14 0.27 0.14 0.16 79Br 3.0 2.4 2.8
42Ca 0.72 1.14 1.08 0.8 80Se 4.0 3.4 2.5 2.3
44Ca 2.0 3.2 3.1 2.6 82Se 3.4 3.0 3.2
45Sc 0.74 0.91 0.86 0.8 85Rb 2.2 3.4 3.3 3.6
46Ti 0.57 0.72 0.52 0.7 88Sr 3.1 4.4 4.2 6.0
47Ti 0.25 0.14 0.31 0.14 90Zr 2.4 1.5 2.3 5.8
48Ti 1.1 1.23 1.1 0.66 111Cd 2.8 3.0 3.0 3.4
52Cr 0.62 0.41 0.31 0.1 112Cd 3.4 3.2 4.2
56Fe 2.9 2.6 3.1 2.7 113Cd 4.0 1.8 2.8 5.1
57Fe 5.5 3.25 3.53 3.16 114Cd 4.7 3.9 3.3 3.6
59Co 1.0 1.0 1.4 1.5 115In 2.2 2.5 2.3
66Zn 0.21 0.43 0.54 1.0




