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E-CAT MW1 ENERGY PLANT IN MIAMI
ENERGY MULTIPLE EVALUATION
FINAL REPORT

1. Plant description

The MW1-USA plant under test is installed in Doral, FL 33166, 7861 NW 46" Street and
consists of 115 power generation units, grouped in modules.
In figure 1 the thermohydraulic diagram of the plant is reported

Figure 1: Thermohydraulic diagram of the plant
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water line steam line

Every unit absorbs a power of about 1.1 kW — 2.5 kW

Each unit consists of a reaction chamber, where the nickel powder reacts with the
hydrogen in the presence of a catalyst.

Electric heaters heath the reaction chamber and by this way trigger the reaction between

nickel and hydrogen.
The power panel regulates the power supply of the electric heaters
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The cooling water is contained in a tank, placed inside the plant, that receives the water

from an external plant.
It is conveyed by pumps in the units E-Cat, where it is heated to vaporize. The steam is

collected in one tube of the steam line, which conveys it to the outside of the shelter.

The steam is then passed through the customer's facility, where it cools up to its
condensation,

The water is so recycled to the internal tank in a closed loop. The water is distilled water.
The external tank is connected with the internal tank, by a water line and a floating valve,
so that the level of water inside the internal tank is maintained constant, The water flows
from the external tank into the internal tank by gravity.

The heating eleménts of the E-Cat units, the pumps for the water, the internal services to
the shelter and the control panel are powered by the public grid

Figure 2: Position of the thermohydraullc measuring Instrumentation
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In the plant some measuring instruments are installed:

- flowmeter for measuring the flow rate of cooling water inlet into the shelter.

Itis located along the line of return of the water, between the plant of the Customer and
the 1 MW E-Cat and it is entirely filled with water

- temperature probe for measuring the cooling water temperature at the inlet of the shelter.
Itis located in the internal water tank, containing cooling distilled water

- temperature probe for measuring steam temperature at the outlet of the shelter.

Itis located along the steam pipe at the outside of the shelter

- pressure probe for measuring steam pressure at the outlet of the shelter,

Itis located along the steam pipe at the outside of the shelter
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- power analyzer for measuring the power supply.
It is located along the electric power line before the E-Cat

Figure 2 shows where the instrumentation to measure thermohydraulic characteristics is
positioned in the thermohydraulic circuit

The measurement equipment has been placed and operates in a manner that it is not
necessary to study the client's use of the energy produced or even inquire about such use.

2. Calculation of the energy multiple
2.1 Calculation of the energy produced ( Er )

The energy produced by power generator units is given by the sum of the heat of heating
of water, heat of vaporization of water and heat of superheating the steam.

Ep=ErR+ Ev+Es

Er ( energy of heating of water up to100 °C ) = Mw X CswX ( Tww = Tiw )
where
Mw = mass of water vaporized during the whole test, coming from tank
Tiw= inlet temperature of the water, coming from tank
Csw= specific heat of water = 1,14 Wh/(kg°K)
Tw = vaporization temperature of the water = 100 °C

Ev ( energy of vaporization of water ) = A x Mw
A = (latent energy of vaporization) = 627,56 Wh/kg

Es ( heating energy of steam ) = Ms X Cps X ( Tos — Tw )
Ms = mass of steam produced during the whole test
Cps = specific heat of steam at constant pressure = 0,542 Wh/kg
Tos = outlet temperature of the steam
Tw = vaporization temperature of the water

The values refer to the atmospheric pressure

In order to be conservative: )

- it has been not taken into account the heating energy of water and the heating energy of
steam

- the temperature of the incoming water has been always considered to be equal to the
maximum value of the same, measured during the entire test day

There has been small leaks of water to the inside of the shelter,

Measurement uncertainties have been present during the test

To take this into account the total mass of water transited during the test period has been
reduced by 10%.

- the water meter measures in m? without decimals

The calculation of the COP has been made by transforming m? in thousand kg of water
and using always an approximation by defect.
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By this way the mass of water from 0.001 m® to 0.999 m? (i.e. from 1 to 999 kg ) has not
be taken in account

Consequently
Ep‘—' 0.9x A x Mw

2.2 Calculation of the energy absorbed ( Ea)

The energy has been supplied from the public grid

In order to be conservative:

- all the supplied energy was supposed absorbed by the reactors

In reality a part of this energy feeds the pump, which conveys the water from the tank
external to the reactors This energy doesn't feed the reactors

2.3 Calculation of the ‘energy multiple’

Energy multiple =  eneray produced (Er)=0.9 x A x Mw
energy absorbed (Ea) Ea

3. Test development

The plant test has been started up on 02/23/2015 at 10.30 p.m.

The energy multiple has been valuated every 24 hours, following physico-mathematical
model described in par 2.2

The plant test has been completed on 02/16/2016 at 10.30 a.m.

During the test the ERV has made 4 visits:

- the first on 02/16-18/2015

- the second on 05/18-20/2015

- the third on 10/12-14/2015

- the forth on 02/15-17/2016

During his visits, the ERV was assisted by ing. F. Fabiani and by doc. A. Rossi and, except
during the fourth visit, by Mr B. West.

The results are reported in these annexes

Annexe 1 Daily valuation of the energy multiple: February 2015
Annexe 2  Daily valuation of the energy multiple: March 2015
Annexe 3 Daily valuation of the energy multiple: April 2015
Annexed4  Daily valuation of the energy multiple: May 2015
Annexe 5  Daily valuation of the energy multiple: June 2015
Annexe 6  Daily valuation of the energy multiple: July 2015
Annexe 7  Daily valuation of the energy multiple: August 2015
Annexe 8  Daily valuation of the energy multiple: September 2015
Annexe 9  Daily valuation of the energy multiple: October 2015
Annexe 10 Daily valuation of the energy multiple: November 2015
Annexe 11 Daily valuation of the energy multiple; December 2015
Annexe 12  Daily valuation of the energy multiple: January 2016
Annexe 13 Daily valuation of the energy multiple: February 2016
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4. Data analysis

The test lasted 357 days.

On 04/07/15 during about 24 hours it was not possible to make measurement because of
lack of energy supply by public grid

On 06/08/15 for several hours the energy supply has been stopped for safety reasons
(in order to be conservative it has considered 24 hours )

On 07/28/15 for several hours the power analyzer didn't work properly

(in order to be conservative it has considered 24 hours )

On 01/05/16 for several hours the power analyzer didn't wark properly

(in order to be conservative it has considered 24 hours )

On 02/15/16 for several hours the power analyzer didn't work properly

(in order to be conservative it has considered 24 hours )

Consequently the measures concern 352 days of functioning plant
4 During each day of operation, the temperature of the water was always well below 100° C

( see annexes )
During each day of operation, the temperature of the steam was always higher than 100°C

( see annexes )
During each day of operation the ‘Energy muitiple’, was always higher than 6.

Consequently the ERV certifies that for a period of 350 days, not consecutives, the
temperature of the steam produced by the plant was greater than 100°C and the Plant
consistently produced energy that it is at least six times greater than the energy consumed

by the Plant.

Definitely the guaranteed performances standards have been achieved for the test period

Abano Terme, 03/28/2016

POIESIS sri
Dr Ing Fabio Penon
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