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From: fabiopenon@iol.it
Sent: Tuesday, February 23, 2016 9:58 AM
To: jmurray@industrialheat.co
Cc: tdarden@industrialheat.co; ar.123@mail.com
Subject: E-Cat reports
Attachments: attachment-1.pdf; attachment-2.pdf; attachment-3.pdf; attachment-4.pdf;

attachment-5.pdf; attachment-6.pdf; attachment-7.pdf; attachment-8.pdf;
attachment-9.pdf; attachment-10.pdf; attachment-11.pdf; attachment-12.pdf;
attachment-13.pdf; attachment-14.pdf; attachment-15.pdf; attachment-16.pdf;
attachment-17.pdf; attachment-18.pdf; attachment-19 pdf

Dear Mr. Murray,

following your request, pleasc find attached all the reports on E-Cat MW1 Encrgy Plant

Reports have already been sent to Mr. Darden and Mr Rossi:

E-Cat MW 1 Energy Plant in Miami: test plan, by e-mail dated 02/10/2015

E-Cat MW 1 Energy Plant in Miami: plant start up, by e-mail dated 05/28/2015

E-Cat MW 1 Energy Plant in Miami: first step, by e-mail dated 05/28/2015

E-Cat MW 1 Energy Plant in Miami: seccond step, by e-mail dated 10/22/2015

E-Cat MW 1 Energy Plant in Miami: second step - from 05/01/2015 to 11/30/2015, by e-mail dated 01/12/2016

Sincerely

Dr. Eng. Fabio Penon
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Ing. Fabio Penon Plant start up

E-CAT MW1 ENERGY PLANT IN MIAMI
PLANT START UP

The ERV visited the MW1 — USA plant at Doral on February 16 -18, 2015

He verified the compliance of the plant configuration and of the measuring chains with
reference documentation.

During his visit, the ERV was assisted by ing. F. Fabiani and by doc. A. Rossi.

1. Plant configuration and measuring instruments positioning

The thermohydraulic diagram of the plant is represented in figure 1.

The plant is compased of 112 units of energy generation, grouped in modules: 111 units
are operational during the tests, one unit is used as spare part.

In figure 1 the configuration of every module is reporied

Figure 1: Thermohydraulic diagram of the plant
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Ing. Fabio Penon Plant start up

The cooling water is conveyed by pumps in the units E-Cat, where it is heated to vaporize.
The steam is conveyed in a unique pipe of the steam line, which conveys it oulside of the
shelter.

The steam is then passed through the customer's installation, where il cools up to its
condensation.

The water is so recycled to the internal tank in a closed loop. The water is distilled water.
The internal fank is connected with the external one.

By this way it is possible to refill refrigerant leaks during operation.

The amount of water refilled is recorded '

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

Figure 2: Position of the thermohydraulic measuring instrumentation

probe for water temperature measure

probe for steam
~*"[temperature measure

. probe for steam
pressure measure

flowmeter
-

Identification of thermohydraulic measuring instrumentation
- Flowmeter, APATOR, type MWN 130-80 NC, type n. 15305714, test report n. 01/2015,
issue dale 01/15/2015

- Thermocouple for water temperature measure, OMEGA, type n HSTC-TT-TI-245-1M, id.
n. T4, certificate n. M16758, issue date 02713/2015

24
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- Digital Thermometer and Probe for steam temperalure measure, OMEGA, type n.
HHB06AU, HTSC-TT-TI-24S-1M-SMPW-M and TC-T-NPT-U-72-SMP, s.n. 140124 {
HH808AU ), certificate number M16760, issue date 02/13/2015

- Probe for steam temperature measure , OMEGA, T Probe, Type TC-T-NPT-U-72, type n.
T3, certificate number M16759, issue date 02/1372015

- Digital manometer, KELLER, type LEO1, type n. 43407, certificate n. RTV-MA-0141-15,
issue date 03/16/2015

Annexe 1 shows wiring diagram and where the instrumentation to measure electrical
characleristics is positioned in the electrical circuit

tdentification electrical measuring instrumentation

- Power analyzer, PCE, lype PCE-830, type n. 12080171, clamp maodel 6801, type n.
12020682, 12020677, 12020676, certificate n. 0518/15, issue date 01/28/2015.

- Power analyzer, PCE, type PCE-830-2, type n. 15040068, ctamp model 8802, lype n.
15060298, 15060293, 15060300, certificate n. 3934/15, issue date 04/20/2015.

2, Start up procedure

- Every power generation unit is filled with distilled water, coming from inner tank. until the
water level is the desired.

The internal tank is filled with distilled water coming from external tank, until the water level
in the inner tank is equal to the initial one.

- The hydraulic circuit is closed to see if there are leaks in the E-Cal plant or in the
customer's one.

All the leaked water is refilled with water coming from external tank, until the water level in
the inner tank is equal to the initial one.

- When the level of the water in the inner tank has stabilized, the hydraulic circuit is closed.
The heating resistors are switched on.

Powsr supply is increased by 5% every 10 minutes till the desired power level

- The water in the circuit heats up to the temperature of vaporization.

When vaporization process is finished and all the water is transformed into superheated
steam, afler about 2 hours, the power is reduced up to that required for the stability of this
situation { stability level )

- After 24 hours, a power supply cycle is started: ten minutes power supply at stability
level, ten minutes no pawer supply

3. Data recording

The measuring systems collect the following data every ten seconds; power supply {Kw),
water temperature in the inner tank ( °C), steam temperature {°C) and sieam pressure
{bar) in the pipe going to customer plant.

All data are recorded in a data logger

Only the mass of water (m®), flowed through the plant, is recorded manually once in a day.

In the loghook the E-Cat each addition of distilled water from external tank to an internal
tank is registered.

LX)
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4. Data analysis

The analysis of the data on February 24th shows that steam pressure has been about 0,0
bar.

The minimum steam lemperature has been 103,86 °C, L.e. the steam has been always |
superheated steam. |
The maximum water temperature has been 69,1 °C

The effective flowed water has been 3600 kg/d, the reduced flowed water 3240 kg/d.
The supplied enargy has been 247000 wh/d

The energy produced by E-Cat plant is given by the sum of the heat of heating of water,
heat of vaporization of water and heat of superheating the steam.
Ep=Er+Ev+Es |

In order to be conservative:

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

- the temperature of the incoming water is always considered to be aqual to the maximum
value of the same, measured during the enfire test day

it is possible small leaks of water to the inside of the shelter and are measurement
uncerainties are present.

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

Conseqguently
Ep=Ev=AXMw

where
Mw = total mass of water, flowed through the system in one day, reduced by 10%.
A = { latent energy of vaporization) = 627,5 Wh/kg at 0. bar

The absorbed energy { Ea ) supplied from the public grid
In order to be conservative:

- all the supplied energy is supposed be absorbed by the 111 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

Energy multiple { February 24, 2015 } = energy produced (Ep )=823
energy absorbed ( Ea)

5. Annexes
Annexe 1; Wiring diagram
Abano Terme, 2015/04/30
POIESIS sl

Dr Eng. Fabio Penon
{ Nuclear Engineer )

44
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DAILY VALUATION OF THE ENERGY MULTIPLE - FEBRUARY 2015

average powver]  supplied tank water pifective flowedreduced fowed steam steam produced copP
supply {Kw )| energy wivd | Tmax (C) | water(Kgfd) | water (kg/d) | Tmin(°C) pressure energy { wh)

02/23 2230 | 02/24 22:30 10,29 247000 69,1 36060 32400 103,6 0.0 2,03E+07 32,3
0224 2230 | 0225 22:30 10,29 247000 68.6 36000 32400 104,5 .0 2,03E+07 823
0225 2230 | 02726 22:30 10,42 255040 68,6 36000 32400 103,86 0.0 2,03e+07 79,7
02/26 2230 | 02/27 22:30 10,5 252000 68.6 36000 32400 104,5 .0 2.03E+07 807
02/27 22.30 | 0228 22:30 10,59 258000 69,1 36600 32400 104,5 a0 2.032+07 78,5
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Annex 7: DAILY VALUATION OF THE ENERGY MULTIPLE - NOVEMBER 2015

average power]  supplied tank water effective fiowedreduced floweq| steam sleam produced coP

copply (w) | energywh/d | Tmax (°C) | water{ Kgid} | waler {kg/d) | Tmin{C) pressure energy ( wh)
10/31 22.30 | 19/01 22:30 11125.0 267000 71.1 36060 32400 104,4 0.0 2,035+07 761
11401 2230 | 11402 22:30 11125.0 287000 i1 36000 32400 04,4 0.0 2,03e+07 761
11/02 22.30 | 1103 22.30 o7 265000 711 IB000 32400 104,4 0.0 2,03E+07 76.7
1103 2230 [ 1104 22:30 11208.3 269000 711 36000 32400 104.4 0.0 2,03E+07 758
11/04 2230 | 11405 22:30 112083 269000 711 36000 32400 1043 0.0 2,03E+07 756
11/05 22,30 | 11/66 22:30 11208.3 269000 714 36000 32400 1041 0.0 2,03E+07 7586
1406 22.30 | 11/07 2230 11125.0 2687000 711 36000 32400 164,4 0.0 2,035+07 76,4
11/07 22.30 | 11/08 22:30 10958.3 263000 711 36000 32400 1044 0.0 2,03E+07 a3
11708 22,30 | 11/09 22:30 11030.0 264000 711 39000 35100 104,94 0.0 2,20E+07 834
1109 2230 | 1110 2230 10958.3 263000 7.4 36000 32400 104.4 o0 2,03E+07 77.3
1110 2230 | 1114 2230 10958.3 263000 71.4 36000 32400 04,4 00 2,032+07 773
11711 2230 | 1112 22:30 10916.7 262000 711 36000 32400 04,4 0.0 2,03E+07 716
11112 2230 | 11113 ?2:30 11188.7 268000 711 36000 32400 104,4 00 2,03E+07 759
14113 2230 | 1114 22:30 41125.0 267000 711 36000 32400 103.7 0.0 2,03E+07 76,1
14714 2230 | 11115 22:30 11333.3 272000 71.14 36000 32400 104,4 141 203607 4.7
11/1522.30 | 1116 22:30 113333 272000 71.1 36000 32400 104,1 0.0 2,036+07 747
1116 2230 [ 1117 22:30 11375.0 273000 11 36000 32400 103,6 0.0 2,03e+07 74.5
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Annex 7: DAILY VALUATION OF THE ENERGY MULTIPLE - NOVEMBER 2015

average pawerp  supplied lank waler Effeclive flowedreduced flowed steam stearn produced COP

suppdy (w) |oenergywhid | T max (°C) | water( Kgld) | water (kgfd) | Tmin[°C) pressure energy (wh)
AT 2230 | 1118 22:30 11083.3 266000 71,1 36000 32400 103,58 0.0 203307 76,4
iti8 2230 { 1149 22:30 114042 273700 711 36000 32400 103,6 0.0 2,03E+07 74.3
1119 22.30 | 11/20 22:30 11358.3 272600 1.1 36000 32400 103.7 0.0 2.03E+07 74,6
1120 2230 | 11/21 22:30 11266.7 270400 711 36000 32400 103,9 0.0 2,03E+07 752
/21 2230 | 1122 22:30 112825 270300 7.1 36000 32400 103,86 00 2,03e+07 76,2
11/22 2230 { 11/23 22:30 11333.3 272000 11 36000 32400 103,86 040 2,03E+07 747
1/23 22.30 | 1124 22:30 112917 271000 71.1 36000 32400 103.5 00 2.03E+07 75,0
11124 2230 | 11/25 22:30 112317 271000 14 36000 32400 103.5 0.0 2,03E+07 75,0
11/25 22.30 | 11726 22:30 111686.7 288000 714 36000 32400 103,7 00 2,03e+07 759
11126 22.30 | 11727 22:30 11083.3 266000 1.4 36000 32400 103.9 0.0 2,03+07 76,4
1127 2230 | 1128 22:30 11125.0 287000 FAn 36000 32400 103,8 0.0 2,03E+07 76,1
11/28 22.30 | 11729 22:30 11083.3 266000 7.4 36000 32400 1039 0.0 2,03E+07 76,4
11/29 22.30 | 11730 22:30 11083.3 266000 71.1 36000 32400 104.5 0.0 2.03E+07 76.4
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E-CAT MW1 ENERGY PLANT IN MIAMI
ENERGY MULTIPLE VALUATION: FIRST STEP

The ERV visited the MW1 — USA plant at Doral on May 18 - 20, 2015

He verified thal lhe plant configuration and the measuring chains were not modified in
relation with the ones controlled in february.

He verified also the consistency of the experimental data and calculated the energy
mulitiple for every day, in which the plant was operating

During his visit, the ERV was assisted by ing. F. Fabiani and by doc. A. Rossi.

1. Plant configuration and measuring instruments positioning

No significant modification on the plant configuration and on the measuring chains
positioning was revealed.

2. Data recording

The measuring systems collect the following data every ten seconds: power supply (Kw),
water temperature in the inner tank { °C), steam temperature {*C) and steam pressure
{bar) in the pipe going to customer plant.

All data are recorded in a data logger

Only the mass of water (m®), flowed through the plant, is recorded manually once in a day
at 10.30 p.m.

In the loghook the E-Cat each addition of distilled water from external tank to an internal
tank is registered.

3. Data analysis

The data analysis shows that steam pressure has been about 0,0 bar throughout the
period from 02/24 to 05/20.

The minimum steam temperature has been about 103 — 104 °C during the same period,
i.e. the steam has been always superheated steam.

The energy produced by E-Cat plant is given by the sum of the heat of heating of water,
heat of vaporization of water and heat of superheating the steam.
Ex=Er+Ev+Es

In order to be canservalive:

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

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

There has heen small leaks of water to the inside of the shelter and are present
measurement unceriainties

CONFIDENTIAL IH-00011104
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To take this into account the total mass of water transited during the test period has been
reduced by 10%.

Consequently

Es=Ev=AxMw

where

Mw = total mass of water, flowed through the system in one day, reduced by 10%.

A = { latent energy of vaporization) = 627,5 Wh/kg at 0. bar

The absorbed energy { Ea ) supplied from the public grid
In order to be conservative:

- all the supplied energy is supposed be absorbed by the 111 reactors

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

Energy multiple =  energy produced { Er)
energy absorbad ( Ea)

Throughout the period from 02/24 to 05/19 the energy multiple value has bheen always
ahove 62,

During the month of February it has been fluctuating between 78 and 82, average value
80,7

During the month of March it has been fluctuating between 78 and 87, average value 80,6
During the month of April it has been fluctuating between 62 and 87, average value 80,7

In the period May 1 to 19 it has been fluctuating between 67 and 87, average value 79,9

4. 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
Annexe 4. Daily valuation of the energy multiple — May 2015

Abane Terme, 2015/05/25

POIESIS srl
Dr Eng. Fabio Penon
( Nuclear Engineer )

242
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DAILY VALUATION OF THE ENERGY MULTIPLE - MARCH 2015

average pewer|  supplied tank water pffective flowedreduced floweo steam steam producad copP

supply { Kw )| energyvdvd | T rmax (°C) | water( Kg/d) | water {kg/d} | T min{C) pressura energy ( wh}
02/28 22.30 | 03701 22:30 10,59 254000 69,7 36000 32400 104.5 00 2,03E+07 80,G
04/071 22.30 | 04/02 22:30 10.46 251000 6Y.1 36000 32400 104.5 0.0 2,03e+07 81,0
0302 2230 | 0303 22:30 9,92 238000 69,7 36000 32400 104,5 00 2,03E+07 85,4
03/03 22.30 | 0304 22:30 10,56 253000 69,7 36000 32400 104.5 0.0 2,03E+07 80.4
03/04 22,30 | 0305 22:30 10,63 255000 69,1 36000 32400 104,5 0.0 2,03E+07 79,7
03/05 22.30 | O3K6 22:30 10,63 255000 69,1 36000 32400 10639 0.0 2,03E+07 79,7
03/06 22.30 | 03/07 22:30 10,5 252000 68,6 38000 32400 103,9 00 2,03E+07 80,7
0307 22.30 | 0308 22:30 10,59 253000 69,1 360 32400 103.9 124] 2,03E+07 785
03/68 2230 | 03/09 22:30 10,21 245000 69,1 36000 32400 103.9 0.0 2,03E+07 83,0
03/03 22.30 § 03110 22:30 10.67 256000 B9, 1 36000 32400 104,5 0.0 2,03E+07 194
0310 22,30 | 03/11 22:30 10.63 255000 69,7 36000 32400 104.5 0.0 2,035+07 797
0311 2230 § 03112 22:30 10.54 253000 69,7 36000 32400 104,5 0.0 2,032+07 80,4
0312 22.30 | 0313 22:30 i0.63 255000 69,7 36000 32400 104,5 0.0 2,035+07 79,7
03413 22.30 | 03M14 22:30 10,63 255000 B9.7 36000 32400 .103.9 0.0 2.036+07 737
0314 22.30 | 03/15 22:30 10,5 252000 69,1 36000 32400 103,98 0.0 2,03E+07 80,7
03152230 | 0316 22:30 10,79 259000 B9, 1 36000 32400 1038 0.0 2,03E+07 78,56
05 2230 § 03T 2430 10.25 246000 68,6 36000 32400 1039 0.0 2,03k+07 826
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DAILY VALUATION OF THE ENERGY MULTIPLE - MARCH 2015

average pawer]  supplied tank vater pffective flowedreduced Nowed steam steam produced copr

supply (Kw )| energywhid | Tmax (°C) | water( Kgfd) { water (kg/d) | Tmin{°G) pressure enefgy { wh)
0387 2230 | 038 22:30 10,486 251000 68,6 3600} 32400 1039 0.0 2,03E+Q07 at.0
03/18 22.30 | 0319 22:30 10,29 247000 68,6 38000 34200 103.9 0.0 2,15E+07 86,9
03/19 22.30 | 03720 22:30 10.63 265000 68,6 36000 32400 103,9 0.0 2,03:+07 79,7
03/20 22.30 | 03/21 22:30 10.54 253000 68.6 36000 32400 103,89 oo 2,03E+07 804
03/21 2230 | 03722 22:30 1058 255{K) 68,6 36000 32400 103,9 0.0 2,03e+07 797
0322 22.530 | 03723 22:30 10.63 255000 68,6 36000 32400 103.9 0.0 2,03E+07 79,7
03/23 22.30 | 03/24 22:30 105 252000 69,1 36000 32400 103.9 0.0 2,03E+07 80.7
0324 22.30 | 03125 22:30 10,79 258000 6391 36000 32400 103,9 0.0 2,03E+07 78.5
03/25 22.30 | 03126 22:30 10.59 254000 68,6 36000 32400 103,9 1X¢] 2,038+07 80,0
03/26 22.30 § 03727 2230 10.46 251000 56,9 3Js000 32400 103.9 00 2,035+07 81,0
0327 2230 | 03128 22:30 10,5 252000 66,9 36000 32400 103.9 0.0 2,03E+07 80,7
03128 22.30 | 03/29 2230 10.54 253000 68,6 36000 32400 104.5 0.0 2,03e+07 80.4
0329 22.30 § 03130 22:30 10.85 258000 69,1 36000 32400 103,9 0.0 2,03E+07 78,8
03/30 22.30 | 03131 22:30 10.24 248000 63,6 36000 32400 103.2 0.0 2,035+07 82,0
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Annexe 6: DAILY VALUATION OF THE ENERGY MULTIPLE - OCTOBER 2015
average power]  supplied tank water  pffective ficwedreduced flowed steam steam produced CoP
supply (w} | enargyvhid | Tmax (*C) | water{ Kgfd) | water (kg/d) | ¥ min("C) pressure energy ( why

09/30 22.30 | 10/01 22:30 7625,0 183000 70,7 27000 24300 103,5 0.0 1,52E+07 83,3
10/01 2230 | 10402 22:30 10333.3 248000 70,7 36000 32400 1044 0.0 2038207 820
10/02 22.30 | 10703 22.30 11168.7 268000 711 36000 32400 04,4 0.0 2,035+07 759
10/03 22.30 §{ 10/04 22:30 11000.0 264000 70,7 36000 32400 104,2 0.0 2,03E+07 770
10/04 2230 { 1005 22:30 110417 265000 71,1 36000 32400 104,4 0.0 2,03E+07 78,7
10/05 22.30 | 10406 22:30 11250.0 270000 w7 36000 32400 14,2 0.0 2,03E+07 753
10/08 2230 { 10/07 22:30 11458.3 275000 703 36000 32400 104 0.0 2,03e+07 739
10G7 22.30 | 1008 22:30 11458.3 275000 70 36000 32400 1039 0.0 2,G3E+07 739
10/68 22,30 | 1009 22:30 11250.0 270000 70 36000 32400 103.9 0.0 2,03E+07 753
10709 22.30 | 1010 22:30 14250,0 270000 70 36000 32400 1039 0.0 2,03E+07 753
10 22.30 | 10711 2230 11458.3 275000 70,3 36000 32400 103,9 0.0 2,03E+07 739
10/11 2230 | 1012 22:30 11530.0 276000 70 36000 32400 103.9 0.0 2,03E+07 737
1012 22.30 | 1013 22:30 11474.2 275380 70,3 36000 32400 104 00 2,03E+07 738
10/13 22.30 | 1014 22:30 11470.8 275300 70 36000 32400 104.4 0.0 2,03E+07 73.%
10/14 22.30 | 1015 22:30 11483.3 275600 70,3 36000 32400 1044 0.0 2036407 73.8
10152230 | 10/16 22:30 11493.8 275850 70,3 36000 32400 104,4 0.0 2,03E207 737
10116 22.30 | 1017 22:30 11416.7 274000 70,3 38000 32400 104,3 0.0 2,03E+07 742
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Annexe 6: DAILY VALUATION OF THE ENERGY MULTIPLE - OCTOBER 2015
average pover|  supplied tank water  flfective flowedreduced fiowed] steam sleam preduced cop
supply (w) | energyvwtvd | Tmax ("C} | waler( Kgic) | water (kg/d) | T min ("C) pressure engrgy { wh} ]

10717 2230 | 1018 22:30 11458.3 275000 M3 36000 32400 104,4 0.0 2,03E+07 739
Wi 2230 | 10189 22:30 11208.3 269000 70,7 36000 32400 04,2 0.0 2,03E+07 75,6
§0/19 2230 | 10720 22:30 11208.3 269000 703 36000 32400 104 0.0 2.03E+07 75.6
10/20 22.30 | 1021 22:30 11333.3 272000 70,3 36000 32400 104 0.0 2,03E+07 747
10021 2230 | 1022 22:30 113333 272000 70,3 36000 32400 104 o0 2,03+07 74,7
10/22 2230 | 10123 22:30 +1375.0 273000 70,3 36000 32400 14,3 0.0 2,038+07 74,5
10/23 22,30 | 10124 22:30 11375.0 273000 70,3 36000 32400 04,3 0.0 2,035+07 74,5
10/24 22.30 | 10125 22:30 11375.0 273000 70.7 36000 32400 04,4 0.0 2,038+07 745
10/25 22.30 | 10R6 22:30 11333.3 272000 70,7 36000 32400 1039 0.0 2,03e+07 747
10/26 2230 | 10827 22:30 11250.0 270000 71,1 36000 32400 104 0.0 2,03:+07 75,3
10027 2230 | 10828 22:30 11375.0 273000 71,1 36000 32400 1043 0.0 2,03E407 745
10428 22.30 | 1029 22:30 11281.7 271000 711 36000 32400 104,4 0.0 2,036E+07 750
10428 22.30 | 10/30 22:30 11250.0 270000 71,1 36000 32400 1042 0.0 2,03E+07 753
10430 22.30 | 10/31 22:30 11375.0 273000 70,1 36000 32490 104.4 0.0 2,03E+07 74,5
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DAILY VALUATION OF THE ENERGY MULTIPLE - APRIL 2015

average power]  supplied fank water  ffective flowedreduced flowec] steam steam produced copP
supply ( Kw ] energywhid | T max (°C) | water{ Kg/d} | waler{kg/d) | Tmin(°C) pressure energy ( wh}

03/31 2230 | 04001 22:30 10,25 248000 691 36000 32400 103,9 0.0 2,03E+07 828
04/01 22.30 | 0402 22:30 10,29 247000 621 36000 32400 1039 0.0 2,03e+07 82,3
04/02 22.30 | 04403 22:30 10.67 256000 68,6 36000 32400 103,9 0.0 2,03E+07 79.4
04/03 22.30 | 04/04 22:30 10,24 247000 68 36000 32400 1039 0.0 2,03E+07 82,3
04/04 2230 | 04405 22:30 10,29 247000 68,6 36000 32400 103,9 0o 2,03E+07 823
04/65 22.30 | 04/08 22:30 9,98 239060 69,1 36000 32400 03,8 18] 2,03E+07 85,1

04106 22.30 | D407 22:30 | not measvred | not measured | not measured | nol measured | not measured § not measured | not measured | not measured | not measured

04/07 2230 | 04108 22:30 9.92 238000 £9,1 36000 32400 1039 0.0 2.03E+07 B854
04/08 22.30 | 04409 22:30 10.54 253000 89,1 28000 25200 103.9 0.0 1.586+07 62,5
04/09 22.30 | 04410 22:30 10.55 253000 69,1 38000 34200 03,9 0.0 2,15E+07 84,8
04/10 22.30 | 04/11 2230 16,75 258000 891 36000 32400 103,29 0.0 2,03+07 738
0411 2230 | 0412 22:30 10.64 253000 68,6 37000 33300 03,9 0.0 2,092+07 826
0412 2230 | 0413 2230 10.67 256000 68,6 36000 32400 1039 0.0 2,03e+07 794
04793 22.30 | 04714 22:30 10.64 255000 69,1 36000 32400 103.9 0.0 2,035+07 79.7
04744 22.30 | Q415 22:30 10,5 252000 64,6 36000 32400 1039 0.0 2,03E+07 80,7
04/1522.30 | 04116 22:30 10.67 256000 69,1 36000 32400 1039 0.0 2,03E+07 794
04/16 2230 | 0417 22030 10.59 254000 63,8 36000 32400 1039 0.0 2,03e+07 800
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DAILY VALUATION OF THE ENERGY MULTIPLE - APRIL 2015

average power|  supplied lank water  plfective fliowedreduced flowed steam steam produced cop

spply (Kw) | energywhio | T max (°C) | water{ Kgid) | water ( kg/d) | T min ( "G) pressure energy { wh)
04117 22.30 | 0418 22:30 10,46 2553000 59,1 36000 32400 103.9 0.0 2,03E+07 81.0
04/18 22.30 | D419 22:30 10.54 253000 68.6 39000 35100 103.9 0.0 2,208+07 871
04119 22.30 | 04120 22:30 10.67 256000 69,1 36000 32490 1039 00 2,03E4107 794
04420 2230 | 0421 22:30 10,46 251000 89,7 36000 32400 103,9 0.0 2,038+07 84,0
Q4121 22.30 | D422 22:30 10.67 256000 69,1 36000 32400 103.9 a0 2,03e+07 794
04122 22.30 § 04123 22:30 10.67 256000 69,1 36000 32400 103,9 0.0 2,03E+07 794
0423 2230 { 0424 22:30 10,59 254000 69,1 36000 32400 103.9 0.0 2,03E407 80,0
04/24 22.30 | 0425 22:30 10.75 258000 69,1 36000 32400 103,9 0.0 2,03E+07 78,8
(0426 22,30 | 04/26 22:30 10.54 253000 68,6 36000 32400 103,89 0.0 2,03E+07 80.4
C4f26 22.30 | 04727 22:30 1055 253600 68,6 36000 32430 103,9 0.0 2,03E+G7 84
04/27 22.30 | 04728 22:30 10,34 248600 62,1 36000 32400 1039 0.0 2,03E+07 82,0
04428 22.30 | C4/29 2230 10.26 246000 69,1 36000 32400 103.9 0.0 2,03e+07 82,6
04/29 22.30 | 04/30 22:30 10.29 247030 69,7 36000 32400 103,9 0.0 2,03E207 82,3
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Annexe 5; DAILY VALUATION OF THE ENERGY MULTIPLE - SEPTEMBER 2015

average power]  supplied tank waler Bffective flowedreduced flowed steam steam produced COP

supply (w} | enargyvavd | Tmax (‘C) | water( Kg/d) | water (kg/d) | Tmin(*C) pressure enargy { wh)
08/31 22.30 | 09701 22:30 55833 134000 56,4 27000 24300 103,56 0.0 1,52E+07 1138
09/01 22.30 | 0902 22:30 5625.0 135000 58 27000 24300 103.5 0.0 1,52E+07 113,0
09/02 22.30 | 08/03 22.30 5583.3 134000 58 27000 24300 103,5 a0 1,526+07 113,38
09/03 22.3¢ | 0804 22:30 5666.7 136000 58 27000 24300 103.8 ¢XH 1,52E+07 1121
09/04 22.30 | 005 22:30 5625.,0 135000 58 27000 24300 103.8 0.0 1,526+07 113,0
09/05 22,30 | 02106 22:30 5708,3 137000 58 27000 24300 103,8 0.0 1,52E+07 111,3
09/06 2230 | 0947 22:30 5708,3 137000 53 27000 24300 104,2 0.0 1,526+07 11,3
09/07 2230 | 4308 22:30 5708,3 137000 58 27000 24300 04,2 a0 1,52E+07 111,3
09/08 2230 | 08109 22:30 5666,7 136000 58 27000 24300 04,2 0.0 1.526+07 1121
09/03 22.30 | 0310 22:30 5625,0 135000 58 27000 24300 104,2 0.0 1,52E+07 113,0
09/10 22,30 | 0911 22:30 5666,7 135000 58 270060 24300 04,2 0.0 1,52E+07 112,1
09/11 22.30 | 0912 22:30 55833 134000 58 27000 24300 104,2 X8 1,528+07 113,8
09/t12 22.30 | 0913 22:30 5625,0 135000 58 28000 25200 14,2 a.c 1,58E+07 1171
09/13 22.30 | 0914 22:30 5666,7 136000 58 27000 24300 104,2 0.0 1,52E+07 12,1
0914 22.30 | 0915 22:30 5583,3 134000 58 27000 24300 103.8 0.0 1,52E+07 113.8
09/15 2230 | 09/16 22:30 5625,0 135000 58 27000 24300 104,2 0.c 1,526+07 113,0
09/16 22.30 | 0917 22:30 5625,0 435000 58 27000 24300 104,2 I 1526407 113.0
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Annexe 5: DAILY VALUATION OF THE ENERGY MULTIPLE - SEPTEMBER 2015
average power]  supolied tank water pffeclive flowedreduced Nowed stean steam produced CoP

supply (w) | energywhfd | T max (*C) | water( Kg/d} | water (kgfd) | T min({ "G} pressure energy (wh)
0917 2230 1 09118 22:30 5625,0 135000 58 27000 24300 1042 0.0 1,52E+407 113,0
09/18 2230 | 0919 22:30 5625,0 135660 58 27000 24390 104,2 0.0 1.52E+07 113,0
09719 2230 { 09720 22:30 5666,7 136000 58 27000 24300 104.2 0.0 1.52E+07 1124
09420 22.30 | 09/21 22:30 5666,7 136000 ) 27000 24300 104,2 0. 1,52+07 112,1
0921 2230 | 09522 22:30 5625,0 135000 53 27000 24300 104,2 0.0 1,52E407 113,0
09/22 2230 | 0923 22:30 5666,7 136000 58 27000 24350 104,2 0.0 1628407 112,1
09/23 22.30 | 09724 22:30 5583.3 134000 38 27000 24300 104.2 0.0 1,52E+07 113,8
09/24 22.30 | 03125 22:30 5625,0 135000 a8 27000 24300 104,2 0 1,528+07 113,0
025 22.30 | 09126 22:30 5668,7 1360080 58 27000 24300 104,2 0.0 1,52E+07 112,1
09/26 22.30 § 0927 22:30 5625,0 135000 58 27000 24300 104,2 0.0 1,52E+07 13,0
09127 22.30 | 0928 22:30 6166,7 148000 58 28000 25200 104,2 a0 1,58E+07 1086,8
08128 22.30 | 08/29 22:30 6104,2 146500 58 27000 24300 104,2 a6 1.82E+07 104,1
09/29 22,30 | 09/30 22:30 5687,5 136560 58 27000 24300 104.2 0.0 1,52E+07 1147
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Ing. Fabio Penon Second step

E-CAT MW1 ENERGY PLANT IN MIAMI
ENERGY MULTIPLE VALUATION: SECOND STEP

The ERV visited the MW1 — USA plant at Doral on October 12 - 14, 2015.

The visit was wilhout notice, in accordance with the e-mail dated 02/20/2015

He verified that the plant configuration and the measuring chains were not modified in
relation with the ones controlled in february and in may

He verified also the consistency of the experimental data and made a first approximation
calculation of the energy multiple during his visit.

He checked the current absorption in the reactors BF1, BF2 and BF3.

During his visit, the ERV was assisted by M. Eng. F. Fabiani (IH)}, Eng. B. West (iH) and by
doc. A. Rossi (LC).

1. Plant configuration and measuring instruments positioning

No significant modification on the plant configuration and on the measuring chains
positioning was revealad.

2. Data recording

The measuring systems collect the following data every ten seconds: power supply (Kw),
water temperature in the inner tank ( °C), steam temperature (°C) and steam pressure
{bar) in the pipe going to customer plant.

All data are recorded in a data logger

Only the mass of water {m?), flowed through the plant, is recorded manually once in a day
al 10.30 p.m.

in the fogbook the E-Cat sach addition of distilled water from external tank to an internal
tank is registered.

On 10/13/2015 and 10/14/2015 a control of absorption of instantaneous current in the
reactors BF1, BF1 and BF3 has been performed manually

3. Data analysis

The data analysis shows that steam pressure has been about 0,0 bar throughout the
period 10/12 —10/14.

The steam temperature, manually checked, has been about 103 — 104 °C during the same
periad, i.e, the steam has been always superheated steam.

The water temperalure, manually checked, has been between 60 — 80 °C during the same
period. '

The energy produced by E-Cat piant is given by the sum of the heat of heating of water,
heat of vaporization of water and heat of superheating the steam.
Ep=Er+ Ev+Es
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Ing. Fabio Penon Second step

Assuming the same conservative criteria for the calculations made in the past, i.e.

- it has not been 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

- the tolal mass of waler {ransiled during the test period has been reduced by 10%., to
take into account the small leaks of water to the inside of the shelter and the measurement
uncertainties

the energy produced by the E-Cat plant is:

Ep=Ev=AxMw

where
Mw = total mass of waler, flowed through the syslem in one day, reduced by 10%.
A = (latent energy of vaporization) = 627,5 Whikg at 0. bar

In order to be conservative all the absorbed energy { Ea) has supposed be absorbed by
the 111 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

Energy muttiple = energy produced { Er )
energy absorbed ( Ea)

The energy multiple value has been always about 74.

4. Annexes

Annexe 1:  MW1-USA Electrical measurement in reactors BF 1, BF2, BF3. 10/13/2015
Annexe 2: MW1-USA Electrical measurement in reactors BF 1, BF2, BF3. 10/14/2015

Abano Terme, 10/19/2015

POIESIS sil
M. Eng. Fabio Penon
( Nuclear Engineer)

s
13
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Annexe 3: DAILY VALUATION OF THE ENERGY MULTIPLE - JULY 2015

average power|  supplied tank water pffective flowegreduced flowed| steam sigam preduced COP

supply (w) | energyvd/d | T max (°C) | waler( Kgid) | waler (kg/d} | T min(“C) pressure energy (wh)
06/30 22.30 | O7/01 22:30 8500,0 204000 753 36000 32400 103,9 0.0 2,03E+07 99,7
07/01 2230 { 07/02 22:30 85417 205000 59,1 36000 32400 1039 .0 2,03+07 99.2
Q702 22.30 | 07403 22.30 8583,3 206000 714 36000 32400 103,9 0.0 2,03E+07 98,7
07/03 22.30 | 07/04 22:30 84583 203000 737 36000 32400 1039 0.0 2,036+07 100,2
07/04 2230 | 0705 22:30 83333 200000 753 36000 32400 104,4 0.0 2,03E+07 101,7
O7/05 2230 | 07/06 22:30 85000 204000 70,3 36000 32400 1603,3 0.0 2,03E+07 29.7
07/08 22.30 | 07/07 22:30 8416,7 202000 70,3 36000 32400 103,3 0.0 2,03E+07 100,86
07/07 22.30 | 07/08 22:30 8416,7 202000 70,3 36000 32400 102,8 0.0 . 2,03e+07 100,6
07/08 22.30 | 07/09 22:30 8500,0 204000 70,3 36000 32400 103.9 0.0 2,03E+07 99,7
07/09 22.30 | 0710 22:30 8500,0 204000 731 36000 32400 103.9 0.0 2,036+ 07 997
07/10 22.30 | 07111 22:30 8333,3 200000 75,3 36000 32400 103,9 0.0 2,03=+07 104.7
0711 2230 | 0712 22:30 B458,3 203000 71.4 36000 32400 104.4 0.0 2,03E+07 100,2
07/12 22.30 | Q7/13 22:30 8458.3 203000 038 J2000 28800 104.3 0.0 1,81E+07 89,0
07/13 22.30 { 0714 2230 8500,0 204000 75,3 36000 32400 103.9 0.0 2,03E+07 99,7
0714 22.30 | 0715 22:30 8708,3 209000 753 36000 32400 1039 00 2,03E107 73
07152230 | 0716 22:30 8666,7 208000 70,3 36000 32400 103,56 0.0 2,03E+07 g97.7
OTH6 2230 | 0717 22:30 87083 200000 67,43 36000 32400 103,5 0.4 2,03E+07 97.3
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Annexe 3: DAILY VALUATION OF THE ENERGY MULTIPLE - JULY 2015
average power]  supplied tank waler gffeclive fknwedreduced flowed sieam sleamn produced cor
supply (w) | energyvhid | Tmax ("G} | water(Kglo) | waler ( kg/d) T mist { *C) pressure energy ( wh)

OTNT 2230 | 0718 22:30 8708.3 209000 69,7 36000 32400 103,9 0.0 2,03e+07 97,3
o7/i8 2230 | 07119 22:30 8708,3 209000 75,3 36000 32400 103,56 .0 2,03E+07 97.3
07119 22.30 | 07720 22:30 86667 208000 737 36000 32400 103.9 0.0 2.03E+07 97,7
07/20 22.30 | 07/21 22:30 96250 207000 63,7 36000 32400 103,9 0.0 2,03E+07 93,2
0721 22.30 | 07/22 22:30 8625,0 207000 81,5 36000 32400 103,9 0.0 2,03E+G7 98,2
07122 22.30 | 07723 22:30 8541,7 205000 78,4 36000 32400 103.5 2.0 2,03E+G7 99,2
07123 22.30 | 07724 22:30 8583,3 206000 78.4 36000 32400 103.9 a0 2,03E+07 98,7
07124 22.30 | 07/25 22:30 8500,0 204000 76.8 36000 32400 103.9 0.0 2,03E+G7 9.7
07125 22.30 | G7/26 22:30 8500,0 204000 784 36000 32400 103,5 0.0 2,03E+07 94,7
07/26 22,30 | 0727 22:30 91250 219000 784 36000 32400 103,5 0.0 2,03E+07 92,8
07/27 22.30 | 07128 22:30 6083,3 146000 815 36000 32400 103,9 0.0 2,03E+07 139,3
07/28 223G | 07/29 22:30 6458,3 155000 753 31008 27530 103,5 Q.0 1,75E+07 113,0
07/28 22.30 | 07130 22:30 5950,3 143000 83,1 27000 24300 103.5 0.0 1.52E+07 106,86
G7/30 2230 | 07131 22:30 6375.0 153000 80 36000 32400 103,9 0.0 2,03E4G7 132,9
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Ing. Fabio Penon

E-CAT MW1 ENERGY PLANT IN MIAMI
ENERGY MULTIPLE VALUATION
FROM 05/01/2015 TO 11/30/2015

The ERV visited the MW1 — USA plant at Doral on October 12 - 14, 2015,

The resulls have been already presented in the document 'E-Cat MW1 Energy Plant in
Miami. Energy mulliple valuation, second slep’, dated 10/19/2015

This report presents the ‘energy mulliple’ value, calculated during the period 05/01/2015 —
11/30/2015

The Energy Multiple values have been calculated, assuming the same conservative
criteria for the calculations made in the past, i.e.

- it has not been 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

- the temperature of the outcoming steam has been always considered to be equal to the
minimum vatue of the same, measured during the entire test day

- the total mass of water transited during the test period has been reduced by 10%., to
take into account the small leaks of water to the inside of the shelter and the measurement
uncertainties

The energy produced by the E-Cat plant is:

Ep=Ev=AXMw

where

Mw = total mass of water, flowed through the system in one day, reduced by 10%.
A = (latent energy of vaporization} = 627,5 Whikg at 0. bar

In order to be conservative all the absorbed energy { Ea) has supposed be absorbed by
the 111 reactors
In reality a part of this energy feeds the pump, which conveys the water from the tank
extemal to the reactors This energy doesn't feed the reactors
Energy muitiple = enerqy produced { Ep )

energy absorbed (Ea)

Annexes

Annexe 1:  Daily valuation of the energy multiple — May 2015
Annexe 2:  Daily valuation of the energy multiple — June 2015
Annexe 3:  Daily valuation of the energy multiple — July 2015
Annexe 4.  Daily valuation of the energy multiple - August 2015
Annexe 5 Daily valuation of the energy multiple — September 2015
Annexe 6:  Daily valuation of the energy multiple — October 2015
Annexe 7:  Daily valuation of the energy multiple — November 2015

Abano Terme, 07/01/2016
POIESIS srl
M. Eng. Fabio Penon
( Nuclear Engineer }
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Annexe 2: DAILY VALUATION OF THE ENERGY MULTIPLE - JUNE 2015

average pover]  supplied tankwater plfective flowedreduced flovec steam steam produced copP

supply (Kw )| energyvdvd | Tmax (°C} | valer(Kgid) | water (kg/d) | Tmin(C} pressure energy ( wh)
05/31 2230 | 05/01 22:30 77917 187000 69,1 22000 16800 104,5 0.0 1,24E+07 66,4
06/01 22.30 | DBO2 22:30 92083 221000 71,4 27000 24300 1.5 0.0 1,52E+07 69.0
06/02 2230 | 0803 22:30 84583 203600 69,7 26000 23400 04,5 0.0 1ATE+QT 723
06/03 2230 | 0504 22:30 6750.0 162000 4 27000 24300 104,5 0.0 1,52E+07 941
08/04 22.30 { 0505 22:30 7750,0 186000 70,3 27000 24300 103,92 0.c 1,52E+07 82,0
06/05 22.30 | 058106 22:30 9750,0 234000 70,3 36000 32400 104,5 0.0 2,03E+07 869
08/06 22.30 | 0607 22:30 8916,7 214000 70,3 36000 32400 104,35 0.0 2,03E+07 95,0
06/07 22.30 | 0508 22:30 8125,0 195000 70,8 36000 32400 1034 0.0 2,03E+07 04,3
06/08 22.30 | D809 22:30 8000,0 162000 70,3 27000 24300 103.4 0.0 1,52E+07 79,4
06/09 22.30 | 08M0 22:30 7958,3 91000 70,3 18000 16200 103.9 0.0 1,02E+07 532
06/10 2230 | C6/1122:30 80833 194000 69,1 36000 32400 103,4 0.0 2,035+07 104,8
06/13 2230 ¢ 0812 22:30 837150 201000 703 27000 24330 103,9 0.0 1,652e+07 759
08fi2 22.30 | 08M3 22:30 8875,0 233000 89,7 27000 24300 104.5 0.0 1,52E+07 716
06/13 22.30 | G8H4 22:30 8208,3 197000 1.4 27000 24300 103.9 0.0 1.926+07 7.4
06/t4 2230 | 085 22:30 3641,7 205000 69,7 33000 29700 103,28 0.0 1,86E+07 90.9
08/15 22,30 | 0816 22:30 8458.3 203000 70,3 36000 32400 1039 0.0 2.03E+07 100,2
0816 2230 | 08M7T 22:30 8416,7 202000 703 36000 32400 103.8 00 2,03t+07 100,68
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Annexe 2: DAILY VALUATION OF THE ENERGY MULTIFLE - JUNE 2015

average power]  supplied tank waler Elfeclive flowedredused flowed stearmn steam peoduced coP

suppty [ HKw )| energyvwhid | T max (*C} | water{ Kgic) | water (kg/d) | T min( °G}) pressure energy { wi)
086/17 22.30 | DBM8 22:30 84167 262000 69,1 36000 32400 03,9 0.0 2,03E+07 100.6
06418 22.30 | 08M9 22:30 84167 202000 69,1 36000 32400 103,9 0.0 2,03E+07 100,86
06/19 2230 { 0820 22:30 8416.7 202000 68.6 36000 32400 103.9 0.0 2.03E+Q7 100.6
06/20 2230 | 08721 22:30 B8416.7 202000 69,1 36000 32450 103,9 0. 2,032+07 100,6
06121 22.30 { 05722 22:30 8376,0 201000 68,5 34000 30600 103.9 0.6 1.926+407 95,5
06/22 22.30 | 06123 22:30 8416,7 202000 69,1 36000 32400 103,9 0.0 2,036+07 100,86
06123 22.30 | 08124 22:30 8500,0 204000 69,1 36000 32400 103.9 0.0 2,03E+07 98,7
06/24 22.30 | 0625 22:30 8453,3 203000 69,2 36000 32400 104,56 0.0 2,03E+07 100,2
0825 22.30 | 08826 22:30 8500,0 204000 89,7 36000 32400 104.5 0.0 2.03E+07 9,7
08/26 22.30 | 0BRT 22:30 B583,3 206000 70,2 26000 23400 104,56 0.0 147E+07 71.3
0627 2230 [ 0828 22:30 8750,0 210000 70,8 36000 32400 104.5 0.0 2.03E+07 95,8
06/28 22.30 | 0829 22:3¢ 8750,0 210000 68,5 6000 32400 104.5 0o 2,03E+07 96,8
06129 22.30 | 08130 22:30 85417 205000 63,1 36000 32400 103.9 Do 2,032+07 99,2
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DAILY VALUATION OF THE ENERGY MULTIPLE - MAY 2015

average power]  supplied tank water  gifective flowedreduced flwed steam steam produced COP

supply { Kw )| energywhid | Tmax (°C} | water{ Kg/d) | walser{kg/d) | Tmin{C) prassure eneigy { wit}
04/30 22.30 | 05704 22:30 10,25 246000 70,8 36000 32400 03,4 0.0 2,03E+07 82,6
05/01 22.30 | 0502 22:30 10.29 247000 69,1 36000 32400 1032 0.0 20307 82,3
05/02 22.30 | 0503 22:30 10.29 247060 1.4 ABOCO 32400 03,8 00 2,03E+07 82,3
05/03 22.30 | 0504 22:30 9.96 239000 69,7 35000 31500 103.9 0.0 1,98E407 82,7
05/04 22.30 | 05405 22:30 10,67 256000 71.4 36000 32400 103,4 0.0 2,03E+07 79,4
05/05 22.30 | 05/06 22:30 10,29 247000 70,3 38000 32400 103.4 0.0 2,03E+07 82,3
05/06 22.30 | D507 22:30 10.21 245000 70,3 35000 31500 03,9 0.0 1,98E+07 80,7
05/07 2230 { 0508 22:30 1012 243000 70.3 36000 32400 03,9 0.0 2 03E+07 83,7
05/08 2230 { 0508 22:30 10.25 246000 70.8 36000 32400 104.5 0.0 2,032+07 826
05/09 22.30 | 05/10 22:30 9,88 239000 73,1 36000 32400 14,5 0.0 2 03E+07 85,1
0510 22.30 { C5/11 2230 10,33 248000 70,3 32000 28800 104.5 0.0 1,815+07 72.9
05/11 22.30 | 05M12 22:30 10,33 244000 71,4 34000 30800 104,5 0.0 1,92E+07 78,7
05/12 22.30 | 0513 22:30 10.29 245000 70,8 35004 31890 104.5 0.0 1,98E+07 80,7
053 22.30 | 0514 22:30 10.25 246000 70,3 36000 32400 104.5 0.0 2,03E+07 82,6
05/14 22.30 | 0515 22:30 10.21 245000 70,8 34000 33600 104,5 0.0 1.92E+07 784
05/1522.30 | 0516 22:30 8,67 208000 70,3 29000 26100 104.5 0.0 1,84E+07 78,7
05/16 2230 | 05117 22:30 10.28 247000 69,1 38000 34200 1045 G0 2,15E407 86,9
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DAILY VALUATION OF THE ENERGY MULTIPLE - MAY 2015

average power]  supplied tank vater Effective flowedreduced flewed steam steam produced coP
supply {Kw )| energywhid | T max ("C) | water( Kgfc) | waler (kg/d) | Tmin{°G) pressure anergy [ wh)

058/17 2230 | 0548 22:30 10 240000 70.3 29000 26100 104.5 0.0 1,64E+07 68,2

05/18 22.30 | 0518 22:30 10,39 249600 70,8 30000 27000 104,5 0.0 1.B8E+Q7 67.9

CONFIDENTIAL IH-00011125




Case 1:16-cv-21199-CMA Document 207-58 Entered on FLSD Docket 03/23/2017 Page 33 of
52

Annexe 1: DAILY VALUATION OF THE ENERGY MULTIPLE - MAY 2015

average pawer|  supplied tank water pffective flowedreduced floweg steam steam preduced carP

supply (Kw)| energyvdvd | Tmax ("C) | water( Kgfd) | water (kgid) | T min{ C) pressure energy { wh}
04130 2230 | 05101 22:30 10,26 246000 70,8 36000 32400 03,4 0.0 2,03E+07 82,6
05/ 2230 | 0512 22:30 10.29 247000 69,1 36000 32400 103.9 0.0 2,03E+07 82,3
05/02 22.30 | 05103 22:30 10.29 247000 714 36000 32400 1039 06 2,03E+07 823
05/03 22.30 | 05104 22:30 9,96 239000 69,7 35000 31500 103.9 0.0 1,898E+07 B2.7
05/04 22.30 | 0505 22:30 10.67 256000 714 36000 32400 103.4 0.0 2,03E+07 794
05/05 22,30 | 0506 22:30 10.29 247000 70,3 36000 32400 1034 0.0 2,03e+07 823
05/06 22.30 | 05707 22:30 10,24 245000 703 35000 31590 03,9 0.0 1,98E+07 80,7
05/07 22.30 | 05108 22:30 10,12 243000 703 36000 32400 03,9 0.0 2,03E+07 83,7
05/08 22.30 | 0509 22:30 10.25 246000 70.8 36000 32400 04,5 0.0 2,03e407 826
05/09 2230 { 03710 22:30 9,96 239000 73,1 36000 32400 04,5 0.9 2,03E+07 85,1
05/10 22.30 | C5/1122:3¢ 10.33 248000 70,3 32000 28800 04,5 0.0 1,81E+07 729
0541 2230 | 05M2 22:30 10.33 244000 74 34000 30800 104,5 0.0 1,928 +07 78,7
05/12 22.30 { 05/13 22:30 10.29 245000 70,8 35000 31500 04,5 0.0 1,98E+07 80,7
05/13 22.30 | 0514 22:30 10.25 246000 70,3 36000 32400 104,5 0.0 2036407 82,6
0514 22.30 | 0515 22:30 10.21 245000 70,8 34000 30800 104,5 0.0 192607 784
05/15 22.3¢ | 0516 22:30 8,67 208060 70,3 29000 26100 104,5 0.0 1,64E+07 74,7
0516 2230 | 0817 22:30 10.28 247000 69,1 33000 34200 104,5 0.0 215E+07 85,9
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Annexe 1: DAILY VALUATION OF THE ENERGY MULTIPLE - MAY 2015

average povier|  supplied lanik waler  kffeclive flowedreduced floved staam steamn produced COoP

supply (K_wl enargywidd | Tmax ("C) | water( Kgfd) | water (kg/d} § T min{°C}) pressure energy (wh)
0517 2230 { 05/18 22:30 10 240000 103 25000 28100 104,85 0.0 1,B4E+07 68,2
05/18 2230 | 0519 22:30 10.39 243600 70.8 30000 27000 104,5 0.0 1.695+07 67,9 f
05119 22.30 { 0520 22:30 10.22 245100 703 36000 32400 104.5 0.0 2.03E+07 82.9
05/20 22.30 | 05721 22:30 10.09 242100 69,7 36000 32400 105,1 0.0 203407 84,0
05621 22.30 | 05622 22:30 10.17 244000 81,5 38000 34200 165,1 0.0 2156407 88,0
05122 22.30 | 0523 22:30 10,22 245200 784 34000 30600 164.5 0.0 1,92E+07 78,3
0523 22.30 | 0524 22:30 10.46 251000 78,4 36000 32400 104,5 Q.0 2,03E407 81,0
05/24 22.30 | 05125 22:30 10,29 247000 76,8 36000 32400 1045 0.0 2,03E+07 82,3
05125 22.30 | 05/26 22:30 10,38 249000 78,4 36000 32400 104,5 0.0 2,03E+07 a7
05/26 22,30 | 05127 22:30 10,59 254000 30 36000 32400 104.5 0.0 2,03E+07 80,0
G527 2230 | 05/28 22:30 9,75 234000 81,5 36000 32400 104,5 00 2,035+07 86,9
05/28 22.30 | 0529 22:30 10.38 249000 80 38000 32400 04,5 Q0 2,03E+07 81.7
0529 22.30 | 0510 22:30 9,17 220000 83 36000 32400 104.5 0.0 2,03E+07 92.4
05/30 22.30 | 0511 22:30 9,67 232000 30 36000 32400 104,5 0.0 2,03E407 87.6
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Ing. Fabio Penon Tests plan

E-CAT MW1 ENERGY PLANT IN MIAMI
TESTS PLAN

1. Plant description

The MW1-USA plant under test consists of {15 power generation units, grouped in modu-
tes. Only 111 units will be operational during the tests: Four units will be used as spare
parts.

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 lrigger the reaction between
nickel and hydrogen. .

The power panel regulates the power supply of the electric heaters

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 connecled 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 elements of the E-Cat units, the pumps for the water, the internal services to
the shelter and the contral panel are powered by the public grid

It the plant some measuring instruments are installed:
- flowmeter for measuring the flow rate of cooling water inlet into the shelter.

it is located along the line of return of the water, belween the plant of the Customer and
the 1 MW E-Cat

- 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.

It is located along the steam pipe at the outside of the shelter

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

It is located along the steam pipe at the outside of the shelter

- power analyzer for measuring the power supply.

It is located along the electric power line before the E-Cat
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Ing. Fabio Penon Tests plan
2. Test set up
2.1 List of components
. 60 Water pump { Praminent )

. 115 E-Cat units

1 Water pump

1 Internal Water tank (0.2CM.)
1 Auxiliary external water tank

3223253

2.2 Measurement instrumentation

- Flowmeter Test report n. 01/2015, dated 2015/0115

- Power analyzer PCE 830 Calibration certificate n. 0518/15, dated 2015/01/28
- Probe for waler temperature measurement HSTC - TT -TI-248.

- Probe for steam temperature measurement TU-T-NPT-U72

- Probe for steam pressure measurement PX 309-100A5V

- Muftifunction calibrator

The measurement chain of temperalure a will be calibrated by the thermometer HSTC-TT-
Ti-245-1M-SMPW-M

3. Calculation of the energy mutiple
6.1 Calculation of the energy produced ( Er )

The energy produced by 111 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=Er+ 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
T = inlet temperature of the water, coming from tank
Csw= specific heat of water = 1,14 Wh/(kg°K)
Tw = vapeorization temperature of the water = 100 °C

Ev = { energy of vaporization of water ) = A x Mw
h = ( latent energy of vaporization) = 627,5 Whikg

24
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Ing. Fabio Penon Tests plan

Es ( healing energy of steam ) = Ms X Cps X { Tos — Tww )
Ms = mass of steam produced during the whole test
Cps =specific heat of steam at constant pressure = 0,542 Whikg

Tuos = outlet temperature of the steam
Twe = vaporization lemperature of lhe water

The values refer to the almospheric pressure

in order to be conservative:

- it will be not taken into account the heating energy of steam

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

It will be possible small leaks of water to the inside of the shelter and are present
measurement uncertainties

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

3.2 Calculation of the energy absorbed ( Ea )

The energy is supplied from the public grid

[n order to be conservative:

- all the supplied energy is supposed be absorbed by the 111 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

3.3 Calculation of the ‘energy multiple’

Energy multiple =  gnergy produced { Ep)
energy absorbed (Ea)

4. Test protocol

Befare testing Leonardo Corporation will implement the system in accordance with
reference documentation

The ERV will provide the measuring devices: probe for measuring water inlet lemperature,
probe to measure outlet steam temperature, probe to measure the outlet steam pressurs,
intet water flowmeter, electrical power analyser

Leonardo Corporation will install measuring devices with reference documentation

4
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Ing. Fabio Penon Tests plan

Before the plant start up the ERV will verify Ihe compliance of the plant configuration and
of the measuring chains with reference documentation.

He will carry out a trial run

Leonardo Corporation will start the system

The ERV will then follow the system starl-up fo reach the operating conditions and at least
the next 24 hours of operation

According to data collected after the first 24 hours of operation, he will maksa an initial
assessment of the ‘Energy Multiple’ and he will prepare the report

During the test will be detected the electrical power supplied, the temperature of the inlet
water, the temperature and the pressure of the oullet steam, the flow rate of inlet water.

AL 00.00 of every day of the test, the measurement system will calculale the mass of waler
that has passed through the E-Cat and the total energy supplied lo the E-Cat,

Every event that occurs from the start untif the close of the tests, after 350 days of
cperation, will be recorded in the logbook by Leonarda Corporation.

During the 350 days of operation, the ERV will visits to the plant with a frequency
approximately four months in order to verify the configuration of the system and the
measuring chains and make evaluations of Multiple Energy

At the end of the 350 days of operation the ERV will follow the shutdown of the plant
At the conclusion of the test the ERV wili produce a final report, showing the results

Abano Terme, 2015/02/09

POIESIS sil
Fahio Penon M.E.

124
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E-CAT POWER DIAGRAM MW1-USA February 2015
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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF FLORIDA

ANDREA ROSSI and LEONARDO
CORPORATION,

Plaintiffs,
CASE NO. 1:16-cv-21199-CMA
V.

THOMAS DARDEN; JOHN T. VAUGHN,
INDUSTRIAL HEAT, LLC; IPH
INTERNATIONAL B.V.; and
CHEROKEE INVESTMENT PARTNERS,
LLC,

EXPERT DISCLOSURE OF JOSEPH

Defendants. A. MURRAY
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INDUSTRIAL HEAT, LLC and IPH
INTERNATIONAL B.V.,
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and
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EXPERT DISCLOSURE OF JOSEPH A. MURRAY

Defendants THOMAS DARDEN, JOHN T. VAUGHN, INDUSTRIAL HEAT, LLC
(“TH”), IPH INTERNATIONAL B.V. (“IPH”), and CHEROKEE INVESTMENT PARTNERS,
LLC (collectively, “Defendants™), pursuant to Fed. R. Civ. P. 26 (a)(2)(C), hereby submit the
expert disclosure of Joseph A. Murray:

L. INTRODUCTION

Joseph A. Murray, former Vice President of Engineering for Industrial Heat, LLC, shall
be testifying as to his opinions concerning the accuracy and reliability of the report by Fabio

Penon of the E-Cat plant as well as the performance of the E-cat plant itself.

H. SUMMARY OF OPINIONS

Comparisons Between Power Sold By Florida Power & Light Company to J.M. Products,
In¢, and Power Reported As Absorbed By Fabio Penon and Fulvio Fabiani

Mr. Murray will describe how the data generated by Fabio Penon (“Penon”) and Fulvio

Fabiani (“Fabiani”) pertaining to the power absorbed during the testing of the E-cat plant at
ADDRESS OF DORAL LOCATION(“JMP”) is at odds with the the amount of power used at
Doral location as demonstrated by Florida Power & Light Company (“FPL”) records. See
“Exhibit A.” Using the values of power absorption into the reactor reported by Penon to
Industrial Heat, LLC, Mr. Murray compared these numbers to the actual power provided by FPL
to the Doral location and found numerous inaccuracies reported by Penon and Fabianti.

Mr. Murray also compared Penon and Fabiani’s data to the historical average amount of
power that the Doral location used before and after the purported “guarantee performance test”
(specifically before and after the reactor was turned on). Once again, Mr. Murray’s analysis

demonstrates that Penon and Fabiani’s reports on the power absorbed into the E-cat plant are

-1
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inaccurate when measured against power provided by FPL to Doral location are riddled with
inaccuracies when measured against the power actually provided by FPL to the plant. See
“Exhibit B.”

Inverse Relationship of Power Input to Plant and Coefficient of Power

Using the values reported by Penon to Industrial Heat, Mr. Murray compared the reported
power input to the E-cat plant reported by Penon against the reported coefficient of power
(“COP”) reported by Penon as reflected in Figure See “Exhibit C.” After comparing the two sets
of numbers, Mr. Murray’s results revealed an inverse relationship between the input power and
the COP (i.e., when the plant draws less power, the COP of the E-cat plant increases). Mr.
Murray will testify that there is no logical reason why the COP should be changing inversely to
the amount of power inputted given that the same E-cat plant was used throughout the

“guaranteed performance test.”

Heat Simulations

Mr. Murray will testify as to the heat simulations he ran to recreate the thermal conditions
inside the Doral location The thermal simulation involved a 500 kw or 800 kw power source
uniformly distributed in a container at the Doral location, 7861 NW 46 Street, Doral, FL 33166
and releasing heat into the ambient warehouse of the Doral location. Mr. Murray’s simulation
demonstrates how the heat would typically build over time to achieve a steady state temperature.
See “Thermal Simulations” This means that the room would have been heated to a temperature

unsuited for a human working environment.
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Water Flow
Mr. Murray will be testifying as to the tests he conducted on the water flow into the E-cat
plant. The results of Mr. Murray’s test show that the measured flow meter used by Penon would
report a much higher flow of water than was actually occurring, The purpose of the test was to
determine how the flow meter used by Penon operated when a limited amount of water flowed
through it. Murray’s results showed that the water meter Penon used would show the results that
Penon reported when in fact the actual water flowing through the meter was multiples less than
what the meter showed. the behavior of the flow meter when a very minimum amount of water
was going through it. See “Water Flow Test Results .
QUALIFICATIONS
Mr. Murray’s educational background includes an ABD from University of Maryland, an

M.S. from University of Utah and a B.S. from Michigan State University.
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Respectfully submitted,

/s/ Christopher R.J. Pace
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Michael A. Maugans
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Florida Bar No. 107531
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Miami, FL 33131

Tel: 305-714-9700

Fax: 305-714-9799

Counsel for Defendants/Counter-Plaintiffs

Third Party-Plaintiffs
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CERTIFICATE OF SERVICE

I HEREBY CERTIFY that a true and correct copy of the foregoing was served by e-mail
on counsel of record this 30® day of January, 2017.

/s/ Michael A. Maugans
Michael A. Maugans
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Counsel for Plaintiffs

Fernando S. Aran

ARAN, CORREA & GUARCH, P.A.

255 University Drive
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Tel.: (305) 665-3400

Fax: (305) 665-2250

faran@acg-law.com

Counsel for JM Products, Inc., Henry Johnson and James Bass

Rodolfo Nufiez

RODOLFO NUNEZ, P.A.

255 University Drive

Coral Gables, Florida 33134

Tel: (305) 665-3400
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rnunez{@acg-law.com

Counsel for United States Quantum Leap, LLC and Fulvio Fabiani
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EXHIBIT A
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EXHIBIT B
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EXHIBIT C
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