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N Office of Nuclear Energy @GovNuclear - Apr 26
." "This cooperation between the U.S. and Finland will strengthen energy
security, boost clean energy production, and enable sharing of valuable

lessons learned on how to manage spent nuclear fuel." EE=f=
- Katy Huff

@FinlandinUSA @TEM uutiset

MoU between US and Finland on
nuclear energy cooperation signhed
a few weeks ago

. A =

The U.S. and Finland agreed to

i

strengthen their cooperation in
civil nuclear energﬂ. .

: - )
p 5,701 views 0:02/0:40 of* " BRCUCRUEKLNEIE




VTT’s roles as an independent expert organization

For policy development
Multi-disciplinary studies to support
energy, climate and innovation policies
from national, European and global perspectives

For nuclear investment projects
Safety analyses — for the regulator
Licensing support — for the industry

For nuclear power plants
Material performance studies
Plant life and performance analysis

For decommissioning

Experience from research reactor decommissioning
E.g. inventory calculations and measurements

For waste man agem ent
Technology development
Site specific studies

Human Capacity Development through research

For the future of nuclear

SMR feasibility and licensability studies
GenlV and fusion technologies

Digitalization
31.5.2023 VTT - beyond the obvious




Focus areas in the hydrogen value chain

p—y wm— wwm
mwa Sma s

Industry

H, H, H,

o Production - Transport —_— Use and
and handling conversion

Energy system

SOEC technology Electrolyser and Hydrogen quality Hydrogen and Hydrogen fuelling
development fuel cell systems design, and safety power-to-X systems stations and heavy
manufacturing and operation : duty vehicles



How Do We Support Process Industry?

Example
End Products

= | &

Process |
1

I nd ust ry 1 Local Energy &
|

Cco2
Capture

H2 Production

Carbon Neutral Other Carbon
-»  Energy Carriers Neutral Products,
Material e.g. e-fuels e.g. Steel
s Industrial Process \ 0
Key Questions We Can Help With VTT Expertise and Services Include

1. How could we reduce CO2 emissions . P2X/H2/CCU concept development and techno-economic assessment
in our production to me_et the regulation . Industrial electrification and electrolytic hydrogen production and supply
and customer expectations?

. Industrial process and system modelling
2. How o get clean energy fo.r our . Equipment research and development (PEM & SO electrolysers, fuel cells)
processes to reduce CO2 emissions?

. Side stream and waste heat utilization
3. — 7. How to optimize our processes

to reduce CO?2 emissions? . CO2 capture (industry, inherent sources, air)

~N o o B~ W N P

. Concept and process scale up and piloting




Apros® for engineering simulators

Try it out well before the commissioning

optimize the dimensioning of large process components
check and pre-tune the controls

validate the input data for the suppliers of all systems
involve plant personnel early in the project

Scope - the entire plant with all interconnections:
= Nuclear reactor
= Heat storages
= Turbines
= Hydrogen production
= Paper machine

= etc.

http://www.apros.fi/

Apros® is a registered trademark of Fortum and VTT



Process & control concept evaluation

Co-simulation Apros - Aspen

Example: a CCS capable power plant concept
including
* Interface to Air Separation Unit
e Supercritical CFB boiler
e Turbine island
 CO2 Compression and Purification Unit
» Controls
Simulation control through Simulink

Flua gas COZ, H20 & N2

—
sl ] ==
T —
Simulation example: | . ™~ oy or l
' : - ok |
Mode switch from air | L. b

mal%

flrlngto Onylrlngand D 10 20 30 40 S0 B0 70 80 90 100 110 120 130 140 150

r Flue gas 02
back 5, o L ==
4
. 100
Ref: Lappalainen et al. §ZJV
International Journal of “r
Greenhouse Gas b9 2 w0 46 w0 s 70 89 % 00 10 @ 0 M0 1%

@ 10 2 30 4 s 60 70 80 % 100 110 120 130 140 150
Time, min Time, min

Control, 28(2014)11-24




Modelling of a steam generator

Co-use of thermo-hydraulics software

/ Surface level

CFD model of the shell — Apros model of a tube layer
side - of the primary circuit

Ty
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7

Tube banks of the
primary circuit

Iy
*= The primary circuit is modelled with the Apros system-level software

* The shell side is modelled the ANSYS Fluent CFD software
*= The Apros and Fluent models are coupled

— Detailed information about shell side dynamics in system-level analysis



Process furnace and distillation column m

Co-simulation Apros — NAPCON SIMULATOR (ProsDS) by Neste

NAPCON® [ -
- Apros model: APC
» Piping and combustion of the furnace T
- ProsDS model: ! p—_—
» Distillation column and the crude oll “m';‘.cf""]: Ketosare
flow through the furnace Crude O T e Disel0)

Fuel Dil

- NAPCON APC manipulates the setpoints
of the base controls in Apros and ProsDS

- The furnace interface: R—
» To Apros: The crude oil temperature in the tubing within the turnace
» To ProsDS: the heat flow from the tubing to the crude oil

» The tube divided into 54 sections, each of which exchange temperature and
heat flow

Lugrieatng O,
Farafin Wa,
Asphalt

Communication over OPC UA
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Integrated plant and power grid analysis

Co-simulation Apros and PSCAD

Master 10 Thenno Master to Power

OPC protocol for ata protocol according to
Apros Power to Master the simulator
(e.g. TCP/IP for PSCAD)
Thermo to Master
Thermomechanical Simulator Power System Simulator
(g Apres) (e.g. Simscap or PSCAD)

Power to Master = Master to Thermo : Rotational Speed for turbines/generator sets and motor/pump sets
Electrical measurements as input for controller in mechanical systems (e.g for governors)|

Thermo to Master = Master to Power : Mechanical torque/power for turbines/generator sets and motor/pump sets
Mechanical measurements as input for controller in mechanical systems

31/05/2023 VTT - beyond the obvious
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