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https://www.scai.fraunhofer.de/de/geschaeftsfelder/network-evaluation-technologies.html

MYNTS (Multiphysical Network Simulator)

Planung und Optimierung von MYNTS-G\L MYNTS-E
Tramsportetzen -
2 (®

Transportierte Medien: MYNTS-H MYNTS-W

Erdgas, Wasserstoff, CO2, a
Strom, Warme und \Wasser TﬂH[f
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MYNTS: Netztopolgie

net'O'graph ist eine Software=
Bibiothek zur Analyse und
Manipulation von Netwerken

und Graphen. Dieses Software-
paket ist Teil von MYNTS.

—
Z Fraunhofer
https://www.scai.fraunhofer.de/en/business-research-areas/network-evaluation-technologies/products/net-o-graph.html SCAI



Transmission System Operator (TSO)
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MYNTS: Netztopolgie

ENERGYCON (2014)

net'O'graph ist eine Software=
Bibiothek zur Analyse und
Manipulation von Netwerken

Distribution Svstem Operator (DSO)

und Graphen. Dieses Software-
paket ist Teil von MYNTS.

—
Z Fraunhofer
https://www.scai.fraunhofer.de/en/business-research-areas/network-evaluation-technologies/products/net-o-graph.html SCAI




MYNTS: Netztopolgie

net'O'graph ist eine Software=
Bibiothek zur Analyse und
Manipulation von Netwerken

und Graphen. Dieses Software-
paket ist Teil von MYNTS. ‘ _—
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MYNTS: Utrans (Universal Translator)

- Example: translation matrix
for multisectoral coupling (from Refl)

# variabl

Link between physical class=n,|sector=gas, vir=P
class=e,|sector=gas, var=Q

equation and numerical class=n, sector=water, var=P

solvers: class=e,|sector=water, var=Q
| class=n,|sector=power,|var=U
class=e,/sector=power, var=|

= Sector classifiers in NET

# equations
and TM for seperate class=e,|sector=gas,|type=p,
e eg=[P@nodel]*abs([P@nodel])
problem descriptions | P@node2]*abs([P@node2))
Coupling via reference -[RI*[Q]*abs([Q])
class=e,|sector=power,|type=r,
operator (@)  eq=[U@nodel]]U@node2]-[R]*[I]
- i ~ class=e,|sector=water, fype=p,
Results in a unified system eq="[P @node T [P@node2] [RIO]"
of eqs. - class=e,|sector=gas,|type=c, drive=E,
=[Q]- P@nodel],[P@node2],
[U@enode])]|...
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MYNTS: Special Features 1]

i

FHTTH

Programmable subnetworks and
elements

Open modeling

Steady-state and time-

dependent calculations
Efficient numerical kernels

Suitable for multi-processor
computers e
Visualization Foaoriinlghont

—
Z Fraunhofer
https://www.scai.fraunhofer.de/en/business-research-areas/network-evaluation-technologies/products/net-o-graph.html SCAI



MYNTS-G/L Anwender

Industrielle Anwender
= OGE — groldtes deutsches Transportnetz
= weitere Netzbetreiber

gaz

. A 4 d
Universitaten und Institute Deutschlan

= Bu ndesnetzagentur Bonn % Bundesnetzagentur
= TU Berlin — Prof. Muller-Kirchenbauer ‘ .'E
Fraunhofer IEG Cottbus

"= TUKoIn
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Beispiel: Gasnetz-Ausschnitt

’ MYNTS Control 4.8.3.1 - Workspace: C:/Users/manvari WASA/Documents/MyntsWorkspaces/0-demos - Shown: CASE: demo200_BG, SCENARIO: methane — X
File Settings View Actions Edit Analysis Report Info Help
XQ-/EE 0 AKAR R - @ § RO v DO » D> kwor - Ve
w el . & . a Undirected: L v @ g x A2
Explorer G 70.01 Properties of n68_1 of typen @
. - -
Scenarios Elements Subnets Favorites ! I prop v
: 3 : ¥ favorites
Directory/Type “ Name * g name "
v B demoZ{}DfBG 65 g P_gauge €
‘ Geometry... demo2.geom ¢ = v - P @ g pow.out C
» H2 ® v o T.d.egC 1
v methane O — scenario
Q
‘ Scen ... methane.scen 60 ‘g ¥ geometry
4 new l E H C
Ratomy 3 name n
— X 1
4 test =
> test2 @ 1 & Y 8
, ] o-g-o-g oo o—o—0 g a ¥ results
test 4 { v b active 1
> Franciant A ]
4 » v ) 2 cpA 3
i 50 cpB (v
Actions Explorer 48.96 h 4
MYNTS-G Options B® |og B8  Definition of Categories for Elements 28  Search 2]
General Solver More Settings / Type | Filter: (% Sorting Timestamp category “ name type pi | EP Name: (4 Value: A0 | Type: Prop:|“name$
Options category message = { fromSearch “naj name “ type property value unit -
gas law: GERG2008 hd n68_1 n name n6s 1
friction: Hofer h Number of warnings: ... n69 n name n69
gas mix: mix [decoupled] h Number of large differences: 0 n/1 n hame n/1
temperature: auto X 439/ Info There are 1 active compressors... n72 n name  n72
440 In]to There are 1 compressors and r... n73 n name n73
Time Integration 441 |Info Report C:/Users/manvari.WAS...
) 442 |Info Minimal lenath: 61800 fml n74 n name  n74
transient V| use steady eraseProps with pattern: ~nlen$ n75 i LEILE n75
slarlipoink 0] sec s nfo Erased 0 values from nodes, O ... n76 n name n76
end point 3600/ sec 44| Info Time for shortest path: 0.164s  ~ 1 4 n77 n name  n77 b
step size 600 sec - . —~
P H Save as | v | TableVieww clear l'-ﬂ! - ® H ﬂ - H Select |~| replacer | Add Cat s Found: 128 o)

Allallw BVs: 0,2 Successfully Solved Scen Data Changed! Edit Scenario Only




Beispiel: Gasnetz-Ausschnitt

File Settings View Actions Edit Analysis Report

x _Q_'_I ]E ‘: |

58408
Explorer
Scenarios Elements Subnets Favorites
Directory/Type + Name
¥ [ demo200 BG
‘ Geometry... demo2.geom
» H2
v methane
‘ Scen ... methane.scen
4 new
Ratomy
4 test
4 test2
4 test3
[ 3 +ranciant
4 13
Actions Explorer
MYNTS-G Options
General Solver More Settings
Options
gas law: GERG2008
friction: Haofer
gas mix: mix [decoupled]
temperature: auto
Time Integration
transient v use steady
start point 0
end point 3600
step size 600

fx) g:‘;; & & @ [Solve: autoignore ¥ '

=

L 7 J

FR-08 4 o

‘ MYNTS Control 4.8.3.1 - Workspace: C:/Users/manvari WASA/Documents/MyntsWorkspaces/0-demos - Shown: CASE: demo200_BG, SCENARIO: methane

ﬂ ﬂ » »

w

TableVievw

clear

Undirected: L @ ﬁj x 4
@
_ 70.01
-
§ Compressor «—
a . =
65 ﬁ
¢ = ———P4—@ (1]
H H " =
é v 1 3
o Regulator a
60 o
=4
Valve &
@ o
~—
—
o
S S : ol E
0+ 0+ 0+0+00® o O (=]
- ' v —_—
A
Demand <~ ) S
v 50
48.96
® log B8  Definition of Categories for Elements = Search
R nype, Filter:  (* Sorting Timestamp category “ name type pI .. EP Name: (0 Value:
A
category message = { fromSearch nat name “ type property
- n6d 1 n name
h Number of warnings: ... n69 n name
h Number of large differences: 0 n71 il LIS
hd 4349 |Info There are 1 active compressors... n72 n name
440 |Info There are 1 compressors and r... n73 n name
441 |Info Report C:/Users/manvari.WAS... n74 n name
447 |Info Minimal length: 61800 [m]
e 443 Info eraseProps with pattern: ~nlen$ ”;2 n name
Erased 0 values from nodes, O ... n n name
sec 444 |Info Time for shortest path: 0.164s |~ 1 » n77 n name
sec

|2 ¢ (-

Select |~| replacer | Add Cat s

- X
) »
Node Color v V| pixtest

Properties of n68_1 of typen @

-

prop v
¥ favorites
name r
P.gauge €
pow.out C
T.degC 1
scenario
¥ geometry
H C
name n
X 1
Y £
¥ results
active 1
cphA 3
cpB (v
4 »
5 ).
s Type: Prop:|“name$
value unit -
n68_1
n69
n/71
n72
n/3
n74
n75
n76
n77 b
Found: 128 ol | | Q

4 |4 | ¥ [ ]BVs: 0,2 Successfully Solved Scen Data Changed! Edit Scenario Only |




Beispiel: Gasnetz-Ausschnitt

‘ MYNTS Control 4.8.3.1 - Workspace: C:/Users/manvari. WASA/Documents/MyntsWorkspaces/0-demos - Shown: CASE: demo200_BG, SCENARIO: methane — X
File Settings View Actions Edit Analysis Report Info Help
x Q v 7 ]E i Iy fx) L\—\\S & & @ [Solve: autoignore ¥ ' /'q\ ’1} ﬁ - 6 @ =13 k=p 0 a ﬂ » »  |Node Color - | pixtest

iy ] . ey . a Undirected: L v @ @ x A2
Explorer ] 70.01 Properties of n68_1 of typen @
Scenarios Elements Subnets Favorites l. I COm pressor ﬂ prop u
: ¥ favorites
Directory/Type “ Name * ® —I— g name "
¥ [ demo200 BG & 65 | o P.gauge €
e gaug
# Geometry... demo2.geom & View Assembled Subnet CS2 - (] X g pow.out C
» H2 - = T.degC 1
0 |7 ; (] .
v methane G0 q [L A frid G scenario
‘ Scen ... methane.scen 60 | 'y ¥ geometry
» new 70.01 ‘E H C
Ratomy 3 ;ame '_;
4 test =]
° 55 | 9 Y €
> test2 g 65 2 -
4 test3 OO0~ fre) results
. &s + = active 1
tramciant i
‘ » Demand <+ 8 cpA :
cpB (1=
o § (IR, ° :
Adtions Explorer & 48.96
MYNTS-G Options BE log d 8, t BE
—
General Solver More Settings “/ Type | Filter: (4 Sorting 55 g Value: a0 | Type: Prop: “names
1 C
Options category messag é “ type property value unit -
gas law: GERG2008 hd n name n6s 1
friction: Hofer h Number of warning gg % n name n69
gas mix: mix [decoupled] h Number of large di 2 n name  n71
temperature: auto h 429 |Info There are 1 active ¢ n name n72
440 In]to There are 1 compressorsand r... = T T3 n name n73
Time Integration 441 |Info Report C:/Users/manvari.WAS...
) 442 |Info Minimal lenath: 61800 fml n74 n name  n74
tran.5|ent V| use steady 443 Inf eraseProps with pattern: ~nlen$ n75 i LEILE n75
Slarl p[_""t 0] sec o Erased 0 values from nodes, O ... n76 n name n76
end point 3600/ sec 44| Info Time for shortest path: 0.164s  ~ 1 4 n77 n name  n77 b
step size 600 sec - - —~
P H Save as | v | TableVieww clear + - || e H ﬂ - H Select |~| replacer | Add Cat s Found: 128 o) A

Allallw BVs: 0,2 Successfully Solved Scen Data Changed!  Edit Scenario Only |




Beispiel: Gasnetz-Ausschnitt

‘ MYNTS Control 4.8.3.1 - Workspace: C:/Users/manvari. WASA/Documents/MyntsWorkspaces/0-demos - Shown: CASE: demo200_BG, SCENARIO: methane
File Settings View Actions Edit Analysis Report Info Help

=

x Q v 7 ]E i Iy fx) L\—\\S & & @ [Solve: autoignore ¥ ' 7 | ’1} ﬁ - 6 @ =13 k=p 0 a ﬂ » »
| B é2y i . - % 0
o Gy . ) . a Undirected: L @ @ x LY
Explorer G 70.01
Scenarios Elements Subnets Favorites * . l Compressor ﬂ
Directory/Type “ Name = . L T — T
v [ demo200 BG 65 | @
‘ Geometry... demo2.geom & Characteristics t-scai1 of element CS2|M1|c - L X E
4 H2 Characteristics Efficdency Head 3D Efficiency 3D Head Info Edit o
¥ . methane &0 . . —
DT —— Lines for Fixed Rpm Values 60 |9
» new 80_' eff= ‘E
] 0.7:7200 | eff= o
Ratomy . 0.78 —
4 test = ?
4 test2 ® o
o-g-o-z-uo—r--o— a
4 test3 b =h
» tranciant b 1 A
y ' Demand <~ ) -
v 50
Actlons Explorer 48.96
MYNTS-G Options B&® |og 4 L
General Solver More Settings \‘nypev Filter: (*) Sorting il Value:
Options category message | | “ type property
gas law: GERG2008 hd R T T T T T T T : ; | : n name
friction: Hofer h Number of warnings: . 4 6 8 1,(3 12 14 n name
gas mix: mix [decoupled] A Number of large diffel qV°| [m 3/S] ‘ n name
temperature: auto v 429 ] Info There are 1 active com Characteristics t-scai1 of Compressor C52|M1|c n name
440 Info There are 1 compress¢ i int i ion* . A . n name
Time Integration ad1info Ronort C/Usorefonomst Wo'rkmg point |nf9rmat10|:1. qvol: 5.46 m 3./5, had: 43.50 k?/kg, " name
) 7 A42 | Info Minimal lenath: 61800 rev: 5237.02 1/min, perf: 12.99 MW, cons: 46.22 MW, eta: 0.77 ,
ansict use steady o eraseProps with patter  q: 983.43 1000Nm”3/h | n name
i nfo = 4 :
start point 4| ez Erased 0 values from 1 Drive settings: Tamb: 10.00 C, powdrive(Tamb): 19.7326 [MW] n  name
end point 3600/ sec 44| Info Time for shortest path L n name
step size 600/ sec i i i i i >
p W | [Seveas [+ [Tablevier Orig. Data Interpol. Lines Surge Line Working Point > Eplam’ m—

Max. Eff. Overall Regions of Const. Eff. Save Plot

- X
) »
Node Color v V| pixtest

Properties of n68_1 of typen @

-

prop "
¥ favorites
name r
P.gauge €
pow.out C
T.degC 1
scenario
¥ geometry
H C
name r
X 1
Y £
¥ results
active 1
cphA 3
cpB (v
4 »
5 ).
s Type: Prop:|“name$
value unit -
n68_1
n69
n/71
n72
n/3
n74
n75
n76
n77 b
Found: 128 o) T\

}‘,egsfullur Solved Scen Data Changed! \ Edit Scenario Only \
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Beispiel: Gasnetz-Ausschnitt

" MYNTS Control 4.8.3.1 - Workspace: C:/Users/manvari. WASA/Documents/MyntsWorkspaces/0-demos - Shown: CASE: demo200_BG, SCENARIO: methane — X
File Settings View Actions Edit Analysis Report Info Help
X Q - 7 ]E @ i fx) {3 & & @ [Solve: autoignore ¥ \@ /gé ‘17 ﬁ - 6 ﬁ s k=p 0 n ﬂ » »  |Node Color v | ] pixtest ”?
P A e i
' L_g;o?o . Lg% . . ‘| Undirected: L v | @ ﬁ x K2
Explorer 70.01 Properties of n68_1 of typen @&/
Scenarios Elements Subnets Favorites ¢ prop k=
¥ favorites
Directory/Type “ Name = - name "
¥ [ demo200 BG 65 g P.gauge €
‘ Geometry... demo2.geom e pow.out a
» H2 3 T.degC 1
v methane G scenario
60 ¥ geometr
‘ Scen ... methane.scen & Showing Curves of n99 2 % g 9 p Yy d
4 new Qa
Ratomy property: temperature (Celsius) - accum. rvestyle: withlines <~ | 2 3 name 1
X 1
’ test ‘ x-axis:  pipe length v | v acaum. symbol style: blue dot (3pt) > 103 = = v g
> test2 . 5
b test3 50 CS2IM1imid g 7 results
. , o 1 = active 1
tramciant =140 4CSCS2 10
‘ » Deman o e _ 1
?30 | 50 cpB =
° | CS2|M1|in T
Adctions Explorer =209 IM1Ji 48.96 1 4
—— | nénén68_1
MYNTS-G Options Log 092 - , : : ; : ‘ ez
S 0 10,000 20,000 30,000 40,000 50,000 60,000
General Solver More Settings ‘waypev| F I[m] (*) | ‘Value:| Jis) ‘Type:| |Pmp:|"name$ ‘
Options " SSauto update flow-directed L v | V/ use STATE/MODE &= Save SV Make Net Close « [type |property |value uniit -
gas law: | GERG2008 - | e T T T nes—1 n name n6d 1
friction: |Hofer Sl Number of warnings: ... n69 n name n69
gas mix: | mix [decoupled] | Number of large differences: 0 o n name ot
temperature: lauto hdl| 439/ Info There are 1 active compressors... n72 n name  n72
440 In]to There are 1 compressors and r... n73 n name n73
Time Integration 441 |Info Report C:/Users/manvari.WAS...
) 442 |Info Minimal lenath: 61800 fml n74 n name  n74
transient V| use steady eraseProps with pattern: ~nlen$ n75 i LEILE n75
start point 0| sec s nfo Erased 0 values from nodes, O ... n76 n name n76
end point | 3600/ sec 44| Info Time for shortest path: 0.164s ¥ 1 » n77 n name  n77 b
step size | 600/ sec T — T — w miEmir=uir=: =1 = » | =1 — —p — W~
P ‘E ‘ | Save as |:| | TabIeView'| | clear | |+‘ |—‘ |\‘ | a‘ |E | ‘ a ‘ | @ | |E | \ Select |:| replace,| | Add Cat | ‘ 5 ‘ Found: 128 | o) | b ‘
|4 |4 | ¥ []BYs: 0,2 Successfully Solved Scen Data Changed! Edit Scenario Only |




Beispiel: Gasnetz-Ausschnitt

" MYNTS Control 4.8.3.1 - Workspace: C:/Users/manvari. WASA/Documents/MyntsWorkspaces/0-demos - Shown: CASE: demo200_BG, SCENARIO: methane — X
File Settings View Actions Edit Analysis Report Info Help
X Q - 7 IE @ i fx) {3 & & @ [Solve: autoignore ¥ \@ ii ‘I} e - 6 ﬁ 13 k=p 0 n ﬂ » »  |Node Color v | ] pixtest ”?
' &% . ‘:Q% . . ' | Undirected: L v | @ g x K2
_ Explorer 20.01 =16
Scenarios Elements Subnets Favorites prop k=
: = ¥ favorites
Directory/Type + Name -E T i
¥ [ demo200 BG 65 ﬁ P.gauge €
‘ Geometry... demo2.geom e pow.out a
» H2 3 T.degC 1
v methane ~ scenario
‘ Scen ... methane.scen | 60 % ¥ geometry
= ‘ & Shoving Curves of n99 ? X c H C
4 new Qa
Ratomy property: temperature (Celsius) - accum. rvestyle: withlines <~ | 2 3 name 1
: X 1
» test ‘ x-@ds:  pipe length v |V accum. symbol style: blue dot (3pt) v |(10($ 55 ? v p
» test2 r . o
4 test3 50 | CS2|M1|mid a ¥ results
. - o i el active 1
+ranciant — ~ 3
4 » 040 ‘.,3632“903100 cpA 1
930 50 cpB (v
° CS2|M1jin : :
Adctions Explorer =20 IM1R 48.96 1 4
—— ‘ nénén68_1
. MYNTS-G Options Log 03— - , : , ; : ‘ em
S 0 10,000 20,000 30,000 40,000 50,000 60,000
General Solver More Settings ‘Qf Typev| F I[m] (*) | ‘Value:| Jix ‘Type:| |Pmp:|"name$ ‘
Options ca %S auto update flow-directed L v | use STATE/MODE B SaveCSV  Make Net Close B unit -
gas law: | GERG2008 - | I (R T n name n68 1
friction: |Hofer Sl Number of warnings: ... n69 n name n69
gas mix: | mix [decoupled] | Number of large differences: 0 o n name ot
temperature: lauto hdl| 439/ Info There are 1 active compressors... n72 n name  n72
440 In]to There are 1 compressors and r... n73 n name n73
Time Integration 441 |Info Report C:/Users/manvari.WAS...
) 442 |Info Minimal lenath: 61800 fml n74 n name  n74
transient V| use steady eraseProps with pattern: ~nlen$ n75 i LEILE n75
start point 0| sec s nfo Erased 0 values from nodes, O ... n76 n name n76
end point | 3600/ sec 44| Info Time for shortest path: 0.164s ¥ 1 » n77 n name  n77 b
step size | 600/ sec T — T — w miEmir=uir=: =1 = » | =1 — —p — W~
P ‘E ‘ | Save as |:| | TabIeView'| | clear | |+‘ |— < | a‘ |E | ‘ ﬁ ‘ | @ | |E | \ Select |:| replace,| | Add Cat | ‘ 5 ‘ Found: 128 | o) | b ‘

(&[a]lv ED - Successfully Solved Scen Data Changed!  Edit Scenario Only




Forschungsprojekte: TransHyDE-Sys (2021-2025)

R
Electricity (%‘ Wind energy
=  Entwicklung eines Netzmodells fur
A l

Electricity

das zukunftige deutsche

Industry

Wasserstoffnetz (teils umgewidmet, Electricity PG eh pronlEtan

by electrolysis,

teils neu gebaut). storage
Einbeziehung der europaischen

Hydrogen
&

PR

Nachbarlander
Untersuchung des Transformations-

pfades vom heutigen Erdgasnetz '
hin zu einem Betrieb mit 100%

: &9
Wasserstoff JB =t

Gas station H,drive Households Research

Gas power station Public gas network

—
https://www.scai.fraunhofer.de/en/projects/TransHyDE-Sys.html # Fraun hot%:



Projekt TransHyDE
- Umgewidmetes H2-Netz 2045
- = Elektrolyseure > 1GW

- Transport von ca. 500 TWh/a H2
- Modellierung wird fortgesetzt

*¥**Mynts kann in diesm Fall beide
Netze (Erdgas und H2) gemeinsam
berechnen.

L . .
Ly
4 . L
A - -
- - X
P
.- 1Y
".- 4 " . . .
% g~ - - r - -
.""i..}\ ' \ —

=
https://www.scai.fraunhofer.de/en/projects/TransHyDE-Sys.html Z Fraunhotf;



Anwendung: CO2-Transport in flissiger Phase

i 30 s
PO . P
Neues Feature: Peeeeaes
- e 11 e O L SR SR 28 T
Modellierung von Fluiden (z.B., ; | g
. =
CO2) unter Berechnung von sogen. & Phase Envelope - o X
“phase envelopes” 70 % E
. g 4 : 60 29.8
= Gebiet im T-P-Diagramm, in dem s 263
o & 5o . o o E ~
ein Phasenlibergang moglich ware, §47 24§
a 03 coe—of 50,9
= Warnung vor dem Auftreten von S 2 >
| _E g’ y
CENJEN e 2888, |
1 0- T T T T T T T T T T T T 28.7 -
|| sorting | | Timestamp -80 -60 -40 -20 0 20 |
— message T IC] -
roup Werne-H! Entrige_s ianored ‘ ﬁUpdate ‘ | [A Full VIE | |£View...v| |L¢}ad Envelape‘ ‘ E'-;Expﬂrt ‘ ‘ 2 Help | I
roup Wuerselen! Entries ianored
roup zzz Netz-Update! Entries ianored = =
raw-action of type 1 in overall 0.548 sec. |'—' | n_004n 01 p name n_004n_01
‘ clear | |E| | Select E| replace.| | Add Cat ‘ ‘Z| Found: 11

4[4 ¥ [ BVs: 0,0 50 acting elements successful (Utrans: 19.7 sec, -8.7e+01 kg/s, 33 steps, maxRes: 1.5e-

-
~ Fraunhofer
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Anwendung: Power2Gas

Energiesektoren sollen optimal
gekoppelt werden

Optimale Orte und Auslegung von
Speichern und Elektrolyseuren in

einem Strom-H2-Netz
Untersuchung von
sektorlbergreifenden
Kaskadenausfallen

Power Grid

ai

0

7
¥

Gas Network

[4eq] 24nssaud

Z Fraunhofer
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20.98

Comprgg'ét;n..__.__ I F ”
—— P o R .
......_.__. .... { * 70 .
e E
~.;;-._.__._ 85 i
edrive (20MW) £
" Energiesektoren sollen optimal a
gekoppelt werden 12 N fropmm 8] Generator (1MW) .
Optimale Orte und Auslegung von
Speichern und Elektrolyseuren in
einem Strom-H2-Netz ® r!‘
Untersuchung von R R SR e
pel b v 3
sektorubergreifenden H
iy pn2 [/ =
Kaskadenausfallen S
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P Gas Network
pe3 JI—]} pe2
G ma Power Grid
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Anwendung: Power2Gas

Gas-Strom-Testfall fur Travis County:
Realistisches Gas- und Stromneétz,

an dem Effekte von Ausfallen durch
Hurricanes simuliert werden

1 Power Grid Vi Gas Network

~ 3 VN
| 1 ‘\w,\ />\ l\\ 1‘ ‘
[] _J]—L | 1/ & /_’*ﬂ/‘rJ
}— g %

|
J Z Fraunhofer
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Beispiel: ES-Flex-Infra (2016-2019)

Im Projekt ES-FLEX-Infra wurde die
Kopplung von stadtischer

Windkraft

Infrastruktur am Beispiel der Region A
K6ln untersucht.

Power to Heat

Stadtnetze

Kraft-Warme-Kopplung

: Power to Gas

Verkehr

Haushalte & Gewerbe

Strom
Fernwarme
Gas
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Studie: Versorgungssicherheit Erdgas (LNG) in Europa

= Rein bilanzielle Betrachtung ist nicht
ausreichend, da die Transportwege
sich z.T. umkehren.

= Es gibt Bottlenecks, aus denen sich
iInsgesamt eine notige Reduktion
um ca. 20% ableiten lasst, wenn
alle Lander gleichmal3ig mit LNG
versorgt werden sollen.
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Beispiel: Warmeplanung
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Beispiel: Projekt SIMOPEK (2013-2016)

Compute xg e
HPC H15 §
-
£ = H Storage x_
Der Kihlkreislauf eines [ Soeee o] S
Rechenzentrums (LHRZ Munchen) ; Eﬁ [
wurde simuliert und Vorschlage zur L r_fé; u |
Energieoptimierung erarbeitet. | 1 T s U
Outside m EEEE&- Ground Eloor Chillers p
Water Conditioning {EG)

Fig. 1 Leibniz Supercomputing Centre cooling infrastructure, overview map.
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Beispiel: Projekt SIMOPEK (2013-2016)

Der Kiuhlkreislauf eines

Rechenzentrums (LHRZ Munchen) ; [
wurde simuliert und Vorschlage zur m}ﬂ I
Energieoptimierung erarbeitet. | i T E— 33 'V
Outside [Twen ] EE@ Ground Floor Chillers F
Water Conditioning (EG)

Fig. 1 Leibniz Supercomputing Centre cooling infrastructure, overview map.

Cooling Capacity
Vapor cooling 2MW
Well water 0.6 MW
Chiller-supported 3.2MW
Evaporative cooling towers & MW

https://www.scai.fraunhofer.de/en/projects/SIMOPEK.html
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