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 Pe baza modelării prezentate în lucrări anterioare a sistemelor energetice ca fiind 

sisteme complexe, care în forma lor optimă sunt autoreglabile, cu reacții de 

tip cibernetic multidimensional (hypercibernetic) si dezvoltate fractalic pe 

diverse niveluri, se consideră transformările lor și implicațiile acestora. 

 

 Se definesc parametrii minimali ce caracterizează aceste transformări, ca și 

parametrul ce indică direcția acestora, precum și conexiunea acestora cu 

noțiunea de risc. Evaluările diverselor stări și transformări ale sistemelor 

energetice cuprind nu numai sussele, ci și reteau dependenta de acestea, pâna 

la utilizatori și feedbackul acestora. 

 

 Aceste transformari și provocări sunt evaluate din perspectiva implicațiilor 

lor, context în care se utilizează noțiunea de risc. Întrucât noțiunea de risc are 

accepțiuni diverse se precizează acceptiunea considerată in aceste evaluări și se 

fac referințe la posibilele abordări în ceea ce privește definiția de risc abordată. 
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A.INTRODUCERE 
• Sistemele de energie ca sisteme ale 

intregului 

• Sistemele de energie in contextul 

riscurilor civilizatiei 

• Sisteme de energie si riscurile asociate 
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• Sistemele de energie ca sisteme ale intregului 



Academia Romana -Comitetul Român de Istoria si Filsofia Ştiinţei şi Tehnicii (CRIFST)  

Divizia de Logica Metodologie si Filozofia Stiintei 

Societatea Nationala Nuclearelectrica SA 

Simpozionul  Energia nucleară și societatea   

18 mai 2022 

 

 

Reactoare naturale și reactoare create de om. Asemănări, diferențe, lecții pentru reactorii artificiali de ultima generație 
Inginer fizician, dr.ing. energetica nucleara, Dan Serbanescu 

• Sistemele de energie in contextul riscurilor civilizatiei 
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Kardashev / Sagan scale civilization levels 
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earth 

Existing Earth 
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II 
4×10

17 

Energy 

radiated by 

its own star  
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years 

II
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4×10
28 

Energy on 

the scale of 

its 

own galaxy 

One million 

years 

• Sisteme de energie si riscurile asociate 
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• Sisteme de energie si riscurile asociate 
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B.METODE 
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B1 ANALIZE DE RISC - METODE EXISTENTE 

“TRADITIONALE” 
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NPP as a cybernetic risk producing machine 

Case II Case I 

Case I – Plant response similar for various types and frequencies  of 

challenges 

Case II – Plant response adapted to the type & frequencies of challenges 

I&C, HE etc 
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A CAS model leads to the problem of building a sigma algebra for a risk model. If we consider the sigma algebras defined as in the figure, then a norm may be defined, and 

the norm used is usually called risk. This model corresponds to the level of physical interfaces of the CAS (CAS level 1) The methods to find a solution complying with the Pareto 

type limits leads to faster, easier to model and less work intensive models in case that integrated PRA tools are used, as defined in the other previous communicated results, which 

are mainly based on the use of a series of logical switches for a single unique model. 

PRA is a 3 S method: Systemic, Structured and Systematic 
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CAS potentially described by hierarchical 
systems theory and the basis for 
decisions is done using Risk Data Base 
capable to support living changes and 
continuous use. 
The methodology has to be compliant 
with a set of requirements, which assure 
its adequacy for Risk Informed Decisions. 
One main starting point is to consider 
the risk as a norm for hierarchical 
systems 

For such tasks the objectives defined 
have to comply with a Pareto type curve 

Some important methodological aspects 
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The solutions of optimization for objective functions complying with a Pareto type of 
limit is of type A or of type B (if the limitations are considered in the optimizations 

process), where 1 or 2 relate to bi or 3 dimensional representation. 

B1 

A1 

A1 

A2 B2 
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 If the decision is aimed at evaluating high foreseen risk 

situations above the acceptable limits, then the deterministic 

pessimistic statements will lead to the most conservative 

decision, even if that will happen under less credibility than for 

the probabilistic ones. But by other reasons than technical ones, 

the deterministic based decisions could be expected. 

 

If the decision is aimed at evaluating high or moderate 

foreseen risk situations below the acceptable limits, then there 

will be no difference between the very pessimistic way of 

thinking, an optimistic one or a probabilistic one except the fact 

that the probabilistic one will have more credibility, which could 

make it the most probable choice for the decision.  

 

If the decision is aimed at evaluating low and very low 

foreseen risk situations below the acceptable limits, then it will 

be based on the probabilistic approach, giving the fact that it 

generates the most conservative results with highest credibility.  

Evaluation of risk impact using extensive sensitivity cases is one 

of the key issues to support the probabilistic type of thinking and 

its more extensive use in decision process. This is integrated in 

the verification and validation process, of which independent 

review and benchmarking play a very important role in 

confirming the truth value of probabilistic statements.  



Academia Romana 

Comitetul Român de Istoria si Filsofia Ştiinţei şi Tehnicii (CRIFST) 

Divizia de Logica, Metodologie, Filozofia Stiintei (DLMFS) 

Simpozionul Despre riscuri în ştiinţă şi tehnică 19 mai 2022 

Despre sistemele de energie, transformarile și riscurile lor, Dan Serbanescu, Inginer Fizician, Dr.ing energetica nucleara, secretar DLMFS  

 B 2   ANALIZE DE RISC  

 

METODE DIN ANALIZE DE RISC EXTENSII - CAS 
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• In other words autopoiesis means "self-production" (self-creation or production) 

and expresses a fundamental complementarity between structure and function.  

• An autopoietic machine is a machine organized (defined as a unity) as a network 

of processes of production (transformation and destruction) of components 

which: 
– through their interactions and transformations continuously regenerate and realize 

the network of processes (relations) that produced them;  

– and constitute it (the machine) as a concrete unity in space in which they (the 

components) exist by specifying the topological domain of its realization as such a 

network. 

CAS coevolution is being performed at three levels                                                                                      
• (Bio) Physical level – at the level of the physical part of the system components and structure 
• (Bio) Social level – at the level of the system interface with society and other system defined as environment 
• Mythicosocial level – at the level of concept, objectives and general philosophical interpretation of the CAS 
issues 

Complex Apoietic Systems (CAS) 
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  Complex Systems (CS) are systems with specific features  

1 

The system is characterized by the fact that the interrelations between its elements/components create a  

synergetic effect, which actually makes the system unique. The interactions are of  short distance between  

elements or of long distance (in space  and time) 

2 
The existing relationships in a CS a defined by the existence of feedback loops, which results in a dynamic  

system structure, with constant nonlinear interfaces. 

3 CS are interacting with the environment, being open to the exchange of energy and information. 

4 

No part of a CS can contain the whole and therefore no part can assure the control of the whole CS. This  

could lead to specific tools for controlling it, like for instance distributed control, hierarchical control and/or  

external to the CS unitary control. However 

5 
CS elements are CS themselves and are highly adaptive, which introduces another difficulty in the choice of  

the modelling tools. 

6 

CS have a historical hysteresis characteristic, in the sense that they have a history and that leads to an effect  

known as “the  butterfly effect”, i.e. a small change in time and space will impact on the future history of the  

whole CS or to a completely  different component that the one that had the initial change. However, even if  

the interrelations of the components are  nonlinear they comply with the cause and effects law in this specific  

manner. The concept of linearity and nonlinearity apply to the models defined for CS and it is one of the  

important modelling issues. 

7 
CS have boundaries difficult to define, which has a high impact on the content of their models and their own  

changing  dynamics and flexibility.   
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Complex Apoietic Systems (CAS)  

were introduced by the works of (Maturana 1980)   
They have the specific features additionally to the generic CS ones, sometimes refining the generic CS features. CAS are systems, for 

which an autopoietic mechanism can be defined, leading to the system possibility not only to self regulate, but also to recreate 

itself, as follows 

1 The system boundaries have to be clearly defined at any moment in time 

2 The system has to have components, being themselves CS 

3 The cause – effect law interactions have to be operable. 

4 The system boundaries have to be self produced by the system, as well as  

5 The system components 

6 

The rest of the components should be also be able for most of them to be  

self  produced by the system 
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Model requests for CAS Risk 

1 
The model has to be developed on a basis of risk as a multiple yet convergent in a 3+1 hierarchical  

system, where 1 indicates the feedback loop.  

2 The risk measures have to be defined with various norms: classical, considering uncertainty etc 

3 
Implementation of meaningful use of the risk notion for decisions has to be based not only on risk- 

benefit  approach, but also on considering various goals adopted by various partners 

4 The risk theory has to be based on developing a model on the hierarchical system norm approach 

5 A set of rules has to be defined for the use of model by various categories of users 

6 The objective and subjective models have to be defined in the model in a non conflicting method 

7 
Scenarios with catastrophic failure of the whole theory behind the base line of the model have to be  

considered  and defined. 
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Requirements to the method - Risk Analysis 

1 To be systemic, systematic and structured 

2 

To be able to define structures of dynamic cybernetic interrelations between components with random character  

of challenges combined with intentional  challenges and to solve nonlinear dynamic models, by defining what  

linearity means for a  CAS 

3 
To define the system as a whole, as being a result of the synergetic interfaces of its components and to define  

also the CAS interface with  the environment 

4 

To have a solution for the system control (like for instance distributed control, hierarchical control and/or  

external to the CS unitary control) and system management based on predefined objectives, as for instance  

energy/substance balance or risk impact. Definition of objective functions for CAS like energy  balance,  

information balance, system safety or security, system risk metrics etc. is very important and needs tested  

and/or testable methods directly or by benchmark exercises. 

5 
To have a model and adequate method to solve the specifics of the cause–effect issue for a CAS, which is an  

aspect connected in its turn to others like definition of linearity, uncertainty and system structure modelling. 

6 
To be able to develop models and methods, which are dynamic themselves and with high flexibility in defining  

initial and boundary  conditions. 
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PRA/PSA model Some important aspects  
Sample representation of the interconnection between various model layers and modules 
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B 3  ANALIZE DE RISC  

 

METODE DIN ANALIZE DE RISC ALE CE 
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CAS level 2,3 sample results    

Evaluation is done using risk metrics as defined for 

standardized PRA for a CAS level 1 against other 

weighting factors 

Main results including sensitivity calculations 

The important contribution to the final conclusions of 

comparing contributors to risk of societal aspects, in 

all methods used for comparison 

 

The higher contribution of both security type of 

challenges (with and without barriers designed) by 

comparison with the internal safety aspects of a given 

energy source 

 

A very high potential for comparisons and better 

decision making support for more than one energy 

 source reviewed if  a CAS level2 and 3 is analyzed 

 

The versatility of the unique CAS levels 1, 2, 3 model 

 for more than one energy source for on-line (living 

multiple energy source and safety-security model in 

an integrated unique model) operation. This feature is 

extremely useful for the use of the method to support 

decision making. 

 

Very good possibilities of connecting the model with 

extended external risk related databases for on-line 

support to decision making process, a process which 

could be defined as “Living PRA for a CAS system”.   
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B 4  ANALIZE DE RISC  

 

GENERALIZARI ALE MODELELOR DE RISC 

CAS / CATS 
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Principle 3: KP is asymptotically stable and complete. However the resultant final structure 
of this process, which is a CAS, may not be known by its detailed phenomenological 
characteristics, nor predicted, but rather known for its dominant syzygies. 
 The invariants are called syzygies and they are in the format described by (1) and (2) 
 
 
 
 
 
There are some specific generators (in the sense of syzygy theory) for a K(i) structure built 
for NES: 
• Exergy (Ex) of a NES (defined as the maximum useful work possible during a process that 

brings the system into equilibrium with a heat reservoir), as a measure of the efficiency of 
an energy conversion process. This generator has some specific characteristics: 
• It is conserved only when all processes of the system and the environment are 

reversible 
• It is destroyed whenever an irreversible process occurs. 

• Entropy in a thermodynamic (EnTh) interpretation as a measure of disorder 
• Information entropy (EnI) (as a measure of knowledge limits themselves) 
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Principle 3 (cont’d)  
 
• Synergy (Sy) as a measure of a resultant set of features for a NES appearing from the 

existence and interaction of all systems and subsystems, leading to a set of characteristics 
for the whole NES than exist in the sum of its parts 

• Emergence (Em) from one level to another (in the example for NES presented from SQ to 
CSU) a process in which larger entities, patterns, and regularities arise through 
interactions among smaller or simpler entities that themselves do not exhibit such 
properties and evolve to new levels. 

• Nonlinearity (even for simple systems) and/or complexity (NlnCx) of NES as sources of 
chaotic structure and behavior 

• Features of CAS—fractals type of structure (Fr) of NES and K(i) knowledge topological 
structures built for them. 
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The physical meaning of the dominating syzygies, defining the phase change of ES 
(NES and MMES) is that they are a triadic set of characteristics of the state of the 
ES/syzygies and are: 

Energy (E) 
Mass (m) 
Entropy (ψ) 
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These are optimal descriptors of each ES states  where: 
• E0, m0, ψ0 –and E1

(k)
*i1

(k)
; m1

(k)
*i1

(k)
 ψ 1

(k)
*i1

(k)
 (Noted for the states 0 and 1) define 

the term called real energy/mass/entropy; examples of energy in such states are 
the energies perceived at Earth level by a human observer (including such as 
NES_Oklo), defining the Real Reality. 

• indexes 2 and 3 the simple complex part (for the states 2 and 3); examples of states 
of this type are the paranormal phenomena, energies, information channels 
perceived by a human observer becoming part of the observed object, defining the 
Intuition Reality of the second level Realm (cosmic) and  

• the rest of components are the hyper-complex part (for the states 4–8); examples 
are states of paradoxical situations coming from other realities and totally 
unexplainable for a human observer, but managing them by enantiotropy feedback 
chain (entropy of states of the triadic ES) and they are our connection to the 
Universe Realm and diverse realities (Universes) – A triadic set of syzygies defined 
the set of Realities 
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C. EXEMPLE – STUDII DE CAZ 
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                                    Studii de caz 

 

A.Intercompararea riscurilor pentru diverse sisteme de 

energie (terestră, în accepțiunea curentă) și soluții de 

căutare cu unele exemple pentru asigurarea unei 

securitaăți și reziliențe energetice locale/regionale 

 

B.Transformarile unor sisteme de energie cu 

componente biologice la provocări externe (cazul 

COVID) 

 

C.Riscurile inovării în sistemele energetice, cu exemple 

din domeniul nuclear 
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A.Intercompararea riscurilor pentru diverse sisteme 

de energie (terestră, în accepțiunea curentă) și 

soluții de căutare  

cu unele exemple pentru asigurarea unei securități și 

reziliențe energetice locale/regionale si evaluari de risc in 

sisteme complexe 
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CAZ A1    SECURITATEA ENERGETICA 

• MODEL CLASIC si CAS  

• METODE 1-3 
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Scenarii orientate spre asigurarea 

securitatii energetice-  

REZILIENTA / ROBUSTETEA  

 
Exprimata de exemplu prin capacitatea de a 

supravietui in regim apropiat de normal dupa 

orice fel de provocari 

 

sistemelor nationale, regionale 
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Map of Tools  Credibility - 
HIGH 

Simplicity
-LOW 

Qualitative 
Risk e.g. -
HAZOP, 
FMECA type 

Expert 
judgment type 

Conformity 
with real 
object - 
HIGH 

Credibility - 
LOW 

Simplicity
-High Deterministic/

analytical type 
or PIRT type  

Monte Carlo 

PRA type 

MCDA 

Theory of games 

Conformity 
with real 
object - 
HIGH 



Academia Romana -Comitetul Român de Istoria si Filsofia Ştiinţei şi Tehnicii (CRIFST)  

Divizia de Logica Metodologie si Filozofia Stiintei 

Societatea Nationala Nuclearelectrica SA 

Simpozionul  Energia nucleară și societatea   

18 mai 2022 

 

 

Reactoare naturale și reactoare create de om. Asemănări, diferențe, lecții pentru reactorii artificiali de ultima generație 
Inginer fizician, dr.ing. energetica nucleara, Dan Serbanescu 

Conditii initiale 

Provocari/perturbari 

Modelul surselor si retelelor 
Interfete interne 
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CAZ A2   ANALIZE RISC DIVERSE SISTEME  

     ENERGETICE 1 

• MODEL CLASIC si CAS  

• METODE 1-3 
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CAZ A3   ANALIZE RISC DIVERSE SISTEME  

     ENERGETICE 2 

• MODEL CLASIC si CAS  

• METODE 1-3 
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CAZ A4   ANALIZE RISC CNE 

 

• MODEL CLASIC si CAS  

• METODE 1-3 

 

 
 

 

Methodology - Details on the model (2) 

• Event Tree for a MUPSA model.  

• The model was built based on real case.  

• It includes IE, scenarios and end states.  

• The Headings are defined by Fault Trees  

• Use of logical conditions (NOR gates) and 

Logical elements (called Switch elements) 

specific for each call of a certain Heading 

in an Event Tree.  

• The logical switches assure the 

development of SUPSA to MUPSA, as 

illustrated in detail in the literature  
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IE9 IE_EMU_1 CM2 COR1_OPS COR1_SDS COR2_EPS COR4_SDC CORR_IE_EMU_OTHER_H

IE10 IE_EMU_1 CM2 COR1_OPS COR1_SDS COR2_EPS COR4_SDC CORR_IE_EMU_OTHER_H

Details correction factor
IE 

CODE
IE

Corr 

fact
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S1 (1) c1 IE1 S1 *(1) EPS_COM  * EPS_U1  * SDC_COM *  HE_SDC_U1

S2 (1) c2 IE2 S2 *(1) EPS_COM * EPS_U1 * EPS_U3 *  (IC_SDC_1 * HE_SDC_U1)   * (MH_SDC_3  * HE_SDC_U3  ) * MH_SDS_3 

… = … * …. * … ……………………………………………………………………………………………………………………………………………………………………………………………………………………………………….

Sn-2 (1) cn-2 IEn-2 Sn-2 *(1) EPS_COM * EPS_U1 * EPS_U2 * SDC_COM * EP_SDS-ALL  * HE_SDC_U1 * HE_SDC_U2

Sn-1 (1) cn-1 IEn-1 Sn-1 *(1) EPS_COM * EPS_U1 * (IC_SDC_1 * HE_SDC_U1 ) * MH_SDS  * (M1\ MH_SDS * M1\HE_SDS ) * (M1\OPS * M1\HE_OPS )

Sn (1) cn IEn Sn *(1)
EPS_COM* EPS_U1 * EPS_U3 * EP_SDS_3 * HE_SDC_U1 * HE_SDC_U3 *  IC_SDC_1 * IC_SDC_3 * MH_SDS * M1\HE_EPS * M1\HE_SDS  * M1\MH_SDS
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The results that consider 

both Tables 1 and 2 and 

the fact that the MUPSA 

and SUPSA models 

represent a cybernetic 

type of plant reaction to 

risk challenges may be 

represented as a 3 

dimensional  (3D) of a 

model for MUPSA, 

SUPSA and the 

connecting parts between 

them. This concept 

illustrates in our view the 

best the type of risk 

analyses and may be used 

better for post processing 

and interpretation of 

results. 
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CAZ A3   ANALIZE RISC DIVERSE SISTEME  

     ENERGETICE 2 

• MODEL CLASIC si CAS  

• METODE 1-3 

 

 
 

 

These conclusions help in defining the target of the last step modeling using the 

dominant worst cases.  

The physical meaning of the results describing the MUPSA risk profile as a Direc delta function is 

confirmed by real major accidents in which there are dominant well defined contributors specific to 

MUPSA by comparison to SUPSA. Those dominant features are also confirmed not only by 

complementary tools, but also by real cases of the major nuclear accidents 



• A specific aspect under review as part of 

post Fukushima reviews, the evaluation of 

multiunit site risks are a very actual topic 

under intensive international debate.  

• From Probabilistic Safety Analysis (PSA) 

point of view this evaluations lead to the 

need to review some of the fundamentals 

of the methodology.  

• The single unit PSA (SUPSA) and the 

Multiunit PSA (MUPSA) combined 

methodologies are currently under 

review and methodological development of 

new approaches.  

• Important outcomes of this process are 

that: 

• the Reliability Equivalent Diagrams 

(RED) representing the risk models 

for the MUPSA projects depend 

much more than in the case of 

SUPSA on various parameters and  

• they are build starting with and based 

on SUPSA models, in integrated risk 

models. 

As a result, the RED representation for the 

MUPSA case considers also the dimensions 

that illustrate parametric dependence on the 

fact that they are built in integrated models 

with SUPSA. This specific representation is 

defined as “3D” RED 

ON SOME ASPECTS OF THE MULTIUNIT PROBABILISTIC SAFETY ANALYSES MODELS 

Division of Logic and Models in Science – DLMFS – CRIFST Romanian Academy 

Paper presented at CIEM 2017, 19 Oct 2017, Bucharest Romania  
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CAZ A4   STUDIURHUTENIU 

 

• MODEL CLASIC si CAS  

• METODE 1-3 
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CAZ B - Transformarile unor sisteme de energie cu 

componente biologice la provocări externe (cazul 

COVID) 

• MODEL CATS 

• METODA 4  
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Singularități UPSCAT posibile evoluții 
  
 Problema este că gestionarea provocărilor poate duce la singularitate 
reală, fără adaptare și deci la dispariția UPSCAT. Cu cât evoluăm mai mult, cu atât ne 
va fi mai greu să nu ne autodistrugem, dacă nu ne modificăm fundamental. 
 UPSCAT (OM) are patru categorii de posibile singularități Combinate cu 
impact de pe alte tărâmuri (galactic, cosmic, multiunivers) 
 
I Biologice  
II Biologice și (Ecologice și/sau din cauze AI) 
III Ecologice și/sau AI 
 
Impact exclusiv de pe alte tărâmuri (galactic, cosmic, multiunivers) 
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CAZ C Riscurile inovării în sistemele energetice, cu 

exemple din domeniul nuclear 

 

• MODEL CATS si TRADITIONAL 

• METODE 1-4 
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Nuclear engineering is a technology 
so technology features apply to it, 
too. 

Tehnologiile si viitorul lor 
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Locul fizicii si energeticii nucleare in Romania intr-un secol si jumatate (2)  
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D.IN LOC DE CONCLUZII 
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In this KP for the ES cases there is a set of assumptions generated by the paradigms, creating paradoxes, as for instance : 

Paradigm 1-ES as a CS: A modeling system has to be built in order to represent Risk 

Analyses for ES (RES) as a complex system, too. RES is converging to a stable unique 

real state. However the KP results, including those RES are limited by our present 

knowledge, as described by the real Earth level mentioned above. 

 

Paradigm 2: ES model involves knowledge of the risks associated to a certain source 

of energy. However, usually we actually are not aware of the real risks and we know 

very little about the interconnections of lifecycle dangers for interfering processes 

(energy level, emergence correlated with civilization one or with geological one etc.) 

 

Paradigm 3: Details of ES and their lessons learnt. We design ES (MMES) for which 

Nature already indicated the optimal solutions. However, due to our reduced 

technical and scientific level at a certain moment we cannot understand the lessons 

from the beginning, but step by step. 
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Paradigms(cont’d) 
. 
Paradigm 4: Understanding the ES risks (RES) and defining them is a difficult task as we 
design first of a kind MMES and as we are not aware of all the aspects of the lifecycle. 
The MMES are challenged inevitably by serious events, which apparently test the design 
continuously. 
Paradigm 5: ES risk analyses results are seen as inputs to decision making risk 
calculation results are used for decisions. However we are facing decisions under high 
uncertainties and the use of lateral thinking is decisive. 
 
Paradigm 6: In the ES risk analyses results there are limits and biases specific to the 
level of knowledge of that issue, but also there are “hidden” biases due to the level of 
KP in the whole civilization at that moment. Inter and trans disciplinarity is not just a 
desired option, but a mandatory one to minimize such biases. 
 
Paradigm 7: RES results evaluation for further iterations in the.KP is an iterative process 
and the Principle 3 mentioned above applies. The result could be a better 
understanding by the use of diverse tools, as for instance the information one can get 
by “backward engineering” from natural examples. 
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PRINCIPALELE PROVOCARI  

ALE FIZICII SI ENERGETICII 

NUCLEARE ACTUALE 
MONDIALE SI NATIONALE 
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1. Rezilienta/ Robustetea sistemelor energetice nationale 

si utilizarile locale ale diverselor forme de energie 

2. Sistemele energetice necesita sa fie gandite fractalic, 

autoreglabile/apoietice pe tot ciclul de viata si 

cuprinzand materiile prime-exploatare- dezafectare etc,  

impreuna cu consumatorii 

3. Oikonomia ar trebui sa fie un principiu fractalic si 

autoreglabil  

4. Ciclul de viata sa cuprinda cercetarea, testarea si 

functionarea  ceea ce in energetica neceesita timpi 

indelungati 

5. Adaptarea la utilizari diverse, dinamice ale energiei sub 

diverse forme, in diverse locatii, solutii de stocare 
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6. Prezenta indepartare de modelele din natura/cosmos – 

de ex Oklo sau fuziunea nucleara si necunoscutul 

descoperirilor/dezamagirilor ar trebui considerate 

7. Dilemele si problemele surselor de energie, de exemplu 

cele ale reactorilor de fisiune - Sursele de energie vazute ca 

parte a unui ciclu si nu doar sursa. Energetica nucleara de fisiune 

necesita de exemplu raspuns la cum arata ciclul de combustibil si 

integrarea acestei surse in diverse locatii 

8. Presiunea gasirii de solutii pentru supravietuire- la 

scara de comunitati, dar si planetara - pericolul 

atingerii momentului singularitatii omenirii ca sistem 

de energie biologica constienta planetara (biologic, IA, 

socio-politic, cosmic) 
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Simpozion ianuarie 2022 prezentare virtuala 

 

Noutăti nucleare Reactoare nucleare modulare mici - Utilizarea lor în România, Dan Serbanescu, Inginer Fizician, Dr.ing energetica nucleara, S 

ecretar interimar  Divizia de Logică, Metodologie şi Filosofia Ştiinţei (DLMFS) din cadrul CRIFST 

9. Raspunsuri la accidentele majore si o orientare mai buna in 

definirea paradigmelor in domeniu 

10. Promovarea de tehnologii noi aliniate la rezultate recente 

din fizica teoretica si aplicata: 
i. Utilizarea de noi tehnologii – nanotehnologii, 

Proiectare/operare cu utilizarea spatiului virtual, 

considerarea evolutiei generatiilor umane, robotizare/IA 

inclusiv calculatoare cuantice etc. 

ii. Rezultate noi in cercetarea de materiale si filiere cunoscute, 

dar prentru care tehnologiile nu permiteau pana acum 

utilizarea lor comerciala 

iii. Noi rezultate din abordari / recalculari / remodelari din fizica 

teorica asupra fenomenelor de baza ale fisiunii (sectiuni 

eficace, zona activa recalculate etc) 

11. Implementarea lectiilor marilor accidente 
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12. Raspunsuri la probelemele specifice nationale 

i. de stabilitate, rezilienta SEN generate de masurile de 

atingere a tintelor de protectie climatica, ce necesita oprirea 

a cca 2000 MW de centrale termice pe carbune 

ii. Asigurare a functionarii in regim de reglaj de frecventa in 

SEN 

iii. Proiectarea functionarii SMR pe platforme energetice 

complexe, inclusiv cu regenerabile, pentru a intruni 

avantajele diverselor surse. 

iv. Utilizarea la maxim de resurse – inclusiv umane si instalatii 

disponibilizate prin oprirea centralelor pe carbune 

v. Sprijinirea industriei si cercetarii nationale nucleare 

vi. Integrarea in procesul de reinnoire tehnologica in domeniu - 

Industry 4.0 
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INVATAMINTELE DEZVOLTARII 

STIINTIFICE SI TEHNOLOGICE 

NUCLEARE  
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SMR  pot indeplini functii complementare 
 

• Centralelor de mare putere in furnizarea de energie in regim de 

reglaj de frecventa in SEN 

• Pentru asigurarea de energie termica 

• Pentru alte aplicatii (de exemplu fabricarea de hidrogen) 

• Pentru functionarea in tandem pe platforme energetice cu surse 

regenerabile si sisteme de stocare a energiei 

• Pot asigura (in variantele cu alti agenti de racire decat apa, ca 

centrale de generatie IV, cicluri de combustibil mai bine 

integrate, si micsorarea foarte semnificativa a deseurilor inalt 

radioactive 
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ROMANIA  

Intarirea sectorului nuclear si cresterea contributiei sale 

i. Consolidarea functionarii pe termen lung a centralelor in 

functione care functioneaza in regim de baza de sarcina in 

SEN 

a. Retehnologizarea U1 

b. Punerea in functiune de noi centrale de mare putere 

(U3/4) 

ii. Considerarea energetiicii nucleare pentru a participa la 

reglarea in SEN prin utilizarea de centrale de puteri mai 

mici ce asigura acest lucru sub forma reactorilor de fisiune 

, de tip SMR, etapizat 

a. SMR cu apa 

b. SMR de generatie IV 
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SMR  pot da solutii la actualele probleme energetice in general si 

ale celei nucleare mai ales cele nationale in particular, si anume: 
1. Asigura introducerea gradata de innoiri in domeniul nuclear. Plecand de la elemente 

de proiect si fabricatie/exploatare recunoscute si verificate, SMR cu apa introduc 

elemente suplimentare de protectie pasiva la accidente foarte severe si asigura o 

siguranta crescuta centralelor. Rezista mult mai bine, practic nu sunt afectate de 

accidente foarte severe si de hazarduri externe (cutremure, caderi de avioane etc) 

2. Prin aspectul modular si constructia fiecarui modul pot asigura o participare flexibile 

la furnizarea de energeie electrica in SEN si de asemenea asigura aplicatii de mar 

interes ca furnizarea de energie termica, fabricatia hidrogenului 

3. Asigura un volum mult redus de deseuri radioactive, mai ales cele inalt radioactive 

4. Sunt mult mai usor de construit, fazele importante avand loc in uzinele de fabricatie, 

au posibilitatea standardizarii si utilizeaza tehnologii deja omologate. 

5. Planul de urgenta este mult mai simplu si centrala are un nivel de risk foarte redus  

6. Are o durata si un cost de instalare si PIF mult reduse fata de cele de putere mare.  

7. Pot utiliza amplasamente dezafectate de obiective industriale si/sau centrale termice 

dezafectate. 

8. Pot face parte din platforme flexibile de energie cu surse regenerabile. 

 

 


