further information : http://www.dbhd-hlw.de - http://www.ing-goebel.de
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Deep Big Hole Disposal = DBHD / geological nuclear repository for HLW containers

bc. of GWL

-300 m
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578 m

+65 bar =
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0.00 m

Biosphere

-300 m

+9°C

-600 m

+18°C

-900 m

1.106 Meter Sediments

250 Closure

+259 bar
25,9 MPa

-1.500 m

+324 bar
32,4 MPa

After drilling the
rocksalt "stays"
after 3-4 yrs the
pressure on the
concrete ring is
maximum - by
that time the
storage has to

be finished !

-1.800 m

750 m storage area

+388 bar
38.8 MPa

After building the
concrete ring back

the
mo
als

mostly vertical
untain pressure
o goes into the

open gap, finds the

salt grain and presses

rocksalt again - that

isp

erfect CLOSURE

by mountain pressure

-2.100m

100

+453 bar
45.3 MPa

-2.400 m

Rocksalt
" Halit "

" Heat

- Conductivity "

Rocksalt =
5,6 W/mxK

Density app.

2.200 Kg/m*

Melt-temp
+ 801 °C

Boil-temp.

+1.465 °C

~ Closure by

putting salt back

and natural
"Mountain-
~ Pressure"

‘Heat-Emissions

- of 464 HLW
- Containers

250 Mio. years old

~ taken in account

here with
5,00 MW

This heat
can not be
taken in from
the Mountain
rocksalt in

~ the speed
it comes ...

- The heat will
sum up for
400 years

and then
~slowly go off

terrain elevation

from heat
expansion
app. 7,6 m

Radius 1 85 m

258 Mio. years old

Concrete
Pellets

Heat
conductivity

concrete =
2,1 W/mxK

Density

o - - app.
= X— 3.000 Kg/m?

up to + 400°C
full compressive
strength

from then on
sinter up to
Melt-temp.

+ 1.350 °C

for 464 HLW

_ Containers

o Castor, DSC
Holtec Hi Star

~in rocksalt the
hard gamma

reach 30 cm

inclusion
of IOD 129
gases
for one
eternity
in rock salt

"Pellets"
because of

AND for the
Earthquake-
~ case are

~ constructively
necessary
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nuclear repository

rays would only

~ heat expansion

+27°C

-1.200 m

+36°C

-1.500 m

+45°C

Double redundant
cool air conditioning
of deep building site

Drilling hole Stabes

open during the
building site phase

-1.800 m

+54°C

Usage of Flow-Ice

in buckets - more

effective then the
cool air system

there is really very
little heat coming in
new, only (5,6 W/mxK)

1.100 Meter rocksalt layer

-2.100m

+518 bar
51.8 MPa

-
~ Exelon

-2.700 m

volcanic crust of the earth

27.03.19

+583 bar
58.3 MPa
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DUKE
ENERGY.

+63°C

Please - send some money
to the DBHD developer
Dipl.-Ing. Volker Goebel
it takes years before the
companies take a decision

-2.400 m

+72°C
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>>> Time Table Plan for b

ilding 6x DBHD 1.4.2 International Nuclear Repositories HLW - Version 12.2 from 27.03.2019 >>>
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Work-Steps in rough Mile-Stones / Year

[ 6 Buying 1 st plot of land with a Municipal Council Decision
s Preparation around building site - streets, power, water

9 Cable Drum House, Work-Over Rig, Concrete Capacity

11 Local and countrywide Pro/Contra repository debate

14
15

[16  Closure of Deep Big Hole Disposal 1. Location with Salt
17 Building back of all above ground plant elements to Zero

[20  Buying 2 nd plot of land with a Municipal Council Decision
[21 Compensation Payment to all residents near building land
[22  Preparation around building site - streets, power, water.
[23  Cable Drum House, Work-Over Rig, Concrete Capacity
[24  Drilling with SBM into rocksalt until reaching req. depth
Local and countrywide Pro/Contra repository debate

Closure of Deep Big Hole Disposal 2. Location with Salt
[30  Building back of all above ground plant elements to Zero

2014| 2015

Planning DBHD 1.4.2 Reposit

2016|2017 2018|2019 | 2020 2021

[ 1 Planning, Drawing, Thermod.-Calculation DBHD repository
2
3
4
S

Building land|

7_1 Compensation Payment to all residents near building land

[LC. Paymeni
[Drilngsite}

E'rest Drilling with SBM into rocksalt until reaching req. depth

13 2 Compensation Payment to all residents near building land

Parallel-Planning

elfen

< T+

ciéen D D

026 | 2027 | 2028 [ 2029

11 years - for the
1st DBHD column

2030 2036

Municipal Council
1. C

Building

Ing. Goebel + 14.700 ww

Decision
Payment

7 years for the
2 nd DBHD column

International Debate, Regional-Conferences, complete

Judicial Review, Co

B

ok

e, =

= R
[ ]
-

Closure

Building the drilling site
Drilling, Concrete, Ventilation
Exam - Building Permit

I 2. Compensation Payment

salt + mountain pressure
Cornfield or meadow

Municipal Council Decision
1 Compensation Payment
Building site environment
Building the drilling site
Drilling, Concrete, Ventilation
Exam. - Building Permisson

salt + mountain pressure
| Cconfield or meadow

32| building 4 more DBHDs - each with 464 HLW containers

33 etc., etc, etc. etc.

The total construction and storage time depends on the amount of HLW and will take decades

then the over 60 year old

34 related to the HLW amounts the country got

EUR 4.7 billion EUR - Capacity 27.500 Mg HLW - Invest to amount of waste|

building problem is solved

always store old spent fuel with smaller decay heat first

build one DBHD after the other - with little time overlap

do not build 3 or 6 DBHD parallel - waste would be to hot

1st DBHD

2nd DBHD 4th DBHD
3rd DBHD

I [T 1
2019 [ 2029 2030[2036 2037(2043 2044[2050 20512057 2058 2064

S5th DBHD

6th DBHD [

36 No Sign - Nothing - Beginning of forgetting

1 1 [T

|| Realistic Planning- and Building times that are possible

Draft :

1 1
Dipl.-Ing. Volker Goebel " Original File "
B g "

DBHD 1.4.2 international repository

With best regards

there is not shortcuts to quality

March 2019

nuclear repository has to be done

DBHD 1.4.2 International

your national building quality

+81°C

for 5.25 years now i develop

and you all write "Thank you"
but i have to pay the rent now
and the scientist and and and

bk [ [ [ [ [ [
HLW to rocksalt - the world list of nuclear repository building by Ing. Goebel / Germany / Switzerland / V. 0.0.6
County HW Rocksalt Type waste DBHD 1.4 ART-TEL 1.3 Other
byname |per 1.000 MW| Yes/No | Import/Export |tons spend fuel vertical HLW horizontal LLW locations
|| South Africa 2 Yes Selfand Import|
. o Australia 0 Yes Import A Countries with spent fuél waste
250 Mio ). Erosion Amménia L] L2 i3
Bangladesh 0 ? ? & ~~_$, - e,
China 44 Yes Self and Import .
India 6 Yes Self and Import| 20.000 tons &
Japan 47 No Export and pay | 19.000 tons
|| Kasachstan 0.1 ? i
Pakistan 1 ? ?
South Korea 27 Yes Self and Import | 10.800 tons
Taiwan 5 ? ? '
UAE [ ? ? .
Belgium 6 No Export and pay and vitrifled nuclear HLW waste
G Bulgaria 4 ? 2
| | Germany 22 YES Self and Import| 19.000 tons Yes / Wismar Yes / Karlsburg
Finland 4 No Export and pay | 1.600 tons
France 63 No Export and pay | 13.500 tons check colonies
Italy 15 No Export and pay
Lithuania 2 Yes Self and Import
Netherlands 0.5 ? ? Countries with deep rocksaft geology
Poland 0 Yes Import
Rocksalt || Rumania 1.5 ? ?
250gio. ). Russia 32 Yes Self and Import | 13.000 tons
Sweden 10 No Exportandpay| 5.400tons |
Switzerland 5 No Export and pay
Slovakia 3.5 No Export and pay
Slovenia 1 No Export and pay
Spain 8 No Export and pay
|__|Czech Republic| 5 No Export and pay
Turkey 0 Yes Self and Import
Ucraine 18 Yes ? Self and Import for nuclear riepository locafjons ww
¥ - Hungary 2 ? ?
3 Great Britain 14 Yes Self and Import| 5.850 tons rockalt near York http: www.dbhd-hlw.de
s p White Russia 2 ? ?
| | | Canada1.4.1 18 YES Self and Import| 78.120 tons | Yes / New Brunswick| Yes / Saskatchewan | and Nova Scotia
Voleanic Crust Mexico 1 ? ?
i % s USA 108 Yes Selfand Import| 88.000tons | Ing. Goebel 2019 140 Bio USD on account|
Argentina 2 Yes Self and Import
- - Brasil 25 Yes Selfand Import all HLW goes irfto deep rocksalt geology
“’ Ladies, Gentleman, Countries - find your partners and build DBHD and ART-TEL in rocksalt geology

as DBHD 1.4.2 International is not as deep as DBHD 1.4 Germany - take 30 °C off - a new thermodynamic calculation costs !
pay the leading scientist Dr. G. Herres and you get your DBHD calculated exactly with all expertise in english language then.

DBHD 1.3

Niiherungsweise Entwicklung der Temperaturverteilung
um eine Siiule mit Wiirmeabgabe

Gerhard Herres, 27.42018 - 8.8.2018
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DBHD 1.4 Thermodynamische
Berechnung von Dr. G. Herres

DBHD 1.3

Temperaturerhthung AT(r, 32 a <t <502 a)
—a

DBHD 1.3
it nur erforderlich, wenn auch fir kurze Zeiten von wenigen Monaten eine exakte Losung
L
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hnell abk a it

Vi S6W/meK)  2404825558° _ e o
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Die Gleichung des

DBHD 1.3
Nicht bericksichg ist auch, dass zur Erstellung der und das Salz
gekuh denn in 3000 m Tiefe lieg von 100°C vor,
d beiten konnen. Das gekilhle Salz
wird spiter di Betons und cinen Teil
nehmen

160 - Temperaturerhohung AT(11,65 m < r_<j}nsnsm 1)

140 —16,84 —18,46
A oy a—
# . T
\ o —

100 \ —3518 —3857
4229 —a6,37

80 ——50,85 55,75
“an —en

N\ —75e —sws

60 —8835 ——06,88
s At

40 \ 127,71 —140,03
» / v p——

7 __—

01 1,0 Zeit [a] 10,0 100,0

1000,0

Abbildung 3: Temperaturerhohung in Abhangigkeit von Radius und Zeit fir r <202 m

Temperaturerhdhung AT(106,2 m < r <883 m, t)
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AT (K] —127,71 —140,03
20 | —153,53 —168,34

—320,75 —351,69
—385,62
10 | —463,60 —508,33

100 Zeit [a] 1000

10000
Abbildung 4: Temperaturerhdhung in Abhangigkeit von Radius und Zeit fur R < 884 m,

thermodynamischer Nachweis
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L e
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i denn
dem Lehrbuch Warme- und Stoff-

Linienay der d

Fir den Fall einer zeit
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o Temperaturerhohung AT(r 0,2a < t < 40a)
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Abbildung 1: Temperaturerhohung in Abhangigkeit von Radius und Zeit fir t < 40 Jahre
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freigesetzte Warme, Warme im Salz [J]
7,0E415
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DBHD 1.3
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Abbildung 6: Volumenzunahme des Salzes in Abhangigkeit von der Zeit
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Die Theorie der Losung kubischer Gleichungen (Cardano) setzt

thermodynamischer Nachweis
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Abbildung §: Hohe und Radius der Bodenerhebung in Abhangigkeit von der Zeit. Hohe( blay,
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Abbildung 9: Volumenzunat Ihme des Salzes in Abhéngigkeit von der Zeit (linear).
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maximale Grenztemperatur Beton-Pellet zu Steinsalz
Erste Berechung von Dr. Gerhard Herres / Uni Paderborn Temp(r,t)
160

Beginn Einlagerungsbereich der GNS Castoren
2710 ern

Zerfallswarme 3,5 MW pro DBHD Einheit ‘

Der Beton halt das auch sehr gut aus! - Stand Juni 2018

——1,0008408

1,995€405

Fachliche ur im
Prof. Dr. Sonja Philipp, 17. Juli 2018

—— 10596406  ——1,S85E+06 geophil - Geologie Prof. Dr. Sonja Philipp, Oberurseler Str. 21, D-61440 Oberursel, Tel. +49-6171-

‘ 6347630, sonja philpp@geophil.net

—— 2512805 ——3,1606405
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DBHD 1.3 ist mit einer max. Grenztemperatur 265°C an der Stelle Beton-Pellet zu Steinsalz thermisch-technisch méglich - Ing. Goebel =

Grenztemperatur 265°C

Maximale Temperatur an der Grenze Beton zu ‘
Steinsalz im DBHD Endlager nach 25 Jahren !!!
Berechnung Dr. Herres / Uni Paderborn

160

160 °C aus Castor
+Umgebungstem:.
in -3.450 Metern
von + 105 °C =

Summe + 265 °C

140

120

100 his zu +600 °C

halten die Alu
Dichtungen
des DE GNS
Castors|aus.

o]
o

Temperaturerhéhung [K]
S

40

20

0 g/
1.000E+06 1.000E+07 1.000E+08

25 Jahre, 4 Monate und 6 Tage

bis

+ 160 K aus Nachzerfalls-Warme

DBHD Endlager funktioniert - MfG Ing. Goebel

Berechnung DBHD 1.4.2 International
folgt nach "Bereitstellung der Mittel"! |

Geologische
Empfehlung
| Salz-Schicht
Prof. Dr.
S. Philipp
T(t,RB | _
Geological
- recommendation
rocksalt layer
| by Prof. Dr.
| S. Philipp

3. Schlussfolgerungen

Aktivitat von Storungszonen ist

rden, dass die Einlagerung in eine ungestorte Steinsalzschicht im
Dabei st eine

grofe
‘ des Endlagers 2um Deckgebirge (Mesozoikum) sowie zum Liegenden (Permokarbon) eingehalten
e

DBHD 1.3

www.geophil.net

1E+

| In dieser techn.
Zeichnung sind
| Erkenntnisse
| aus DBHD 1.2
bis 1.4.2 Intern.
enthalten ...
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DBHD 1.4.2 International
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This general technical draft-plan shows parts of the

finished, already built, closed DBHD 1.4.2 construction.

There is good rocksalt
geologies in many of
the 34 NPP countries
and other countries

in rocksalt gamma
rays go only 30 cm
and fast gases like
IOD 129 stay in !!!

To achieve this state of repository building it needs a
lot of highest level scientific calculations and many
site construction plans to built this Intern. Innovation.

DBHD 1.4.2 costs less then the half compared to hori-
ozontal storage and offers twice as much depth / safety

DBHD can do perfect closure by mountain pressure
Also compare calculation sheet and compare time tables

HEIGHT, LOCATION, GEOLOGY:

+ 0.00 = xx meters above sea I. (Location xx°xxxx.xx" North / xx°xx'xx.xx" East) "near ..."

Top Rocksalt -1.100 meters, Thickness 1.100 meters / geol. deepstep

+3.0 °C / 100 meters

BUILDING:

DBHD 1.4.2 International deep safe nuclear repository
"Deep Big Hole Disposal" / Vertical Castor Storage
Deep, safe, geological HLW Container repository with
Containers in concrete pellets in rocksalt - SBM drilling

CLIENTs:

464 HLW containers mean 4.640 tons net HLW per DBHD

Ingenieurbiiro
Goebel GmbH

kﬁ
nuclear repository
planning worldwide
DBHD and ART-TEL

China, Canada, USA, Lithuania, France, Netherlands, Brazil, India
Argentina, Russia and 23 other countries with NPP / HLW leftovers
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