
power  plants  in  Vaca  Muerta,  Neuquén,  Argentina,  considering  the  current  state

based  on  traditional  methods  that  require  the  presence  of  personnel  on  site  and  the

This  report  analyzes  the  implementation  of  IAGEN  for  automated  monitoring  in

power  plants.

power  plants  in  the  region  still  present  challenges.  Most  companies  are

46%  of  the  country's  gas  production.  Despite  its  importance,  monitoring  in  the

In  this  scenario,  Generative  Artificial  Intelligence  (IAGEN)  is  presented  as  a  tool  with  

disruptive  potential  to  revolutionize  the  monitoring  and  management  of

processes  and  improved  production  efficiency.

Argentina's  conventional  oil,  representing  52%  of  oil  production  and

The  energy  industry  is  in  a  constant  search  for  optimization  of

Vaca  Muerta  has  established  itself  as  the  main  non-metallic  hydrocarbon  deposit

II.  Current  Status  of  Monitoring  at  Power  Plants  in  Vaca  Muerta

I.  Introduction

security  of  your  application.

monitoring,  available  technologies,  benefits,  challenges,  ethical  aspects  and  the

Use  case

"Implementation  of  Generative  Artificial  Intelligence  (IAGEN)  for
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anomalies  and  an  increase  in  operating  costs.

IAGEN  encompasses  a  set  of  technologies  that  enable  machines  to  learn  from

real.

useful  for  visual  inspection  of  equipment  and  real-time  anomaly  detection

manual  review  of  data,  which  may  result  in  delays  in  detecting

III.  IAGEN  Technologies  Available  for  Power  Plant  Monitoring

However,  it  has  great  potential  to  increase  efficiency  in  the  sector.

•  Artificial  Vision:  Allows  machines  to  "see"  and  analyze  images,  which  can  be

analyze  large  volumes  of  data  and  detect  complex  patterns.

The  adoption  of  IAGEN  technologies  has  not  yet  become  widespread  in  the  industry,  however

original  that  is  often  indistinguishable  from  that  created  by  humans.

•  Deep  Learning  (DL):  A  branch  of  ML  that  uses  artificial  neural  networks  to

Internet,  allowing  real-time  data  collection  and  remote  control  of

large  amounts  of  information,  identify  patterns  and  generate  new  content  and

energetic.

•  Machine  Learning  (ML):  Allows  systems  to  learn  from  historical  data  and  predict  future  

events,  such  as  equipment  failures  or  changes  in  demand.

from  existing  data.  This  technology  uses  advanced  algorithms  to  analyze

•  Internet  of  Things  (IoT):  Facilitates  the  connection  of  devices  and  sensors  to

maintenance  or  extract  relevant  information  from  technical  documents.

focuses  on  creating  new  content,  such  as  models,  images,  code,  or  text,

power  plants,  some  of  the  most  relevant  technologies  are:

data  and  generate  solutions  to  complex  problems.  In  the  context  of  data  monitoring

Generative  Artificial  Intelligence  (GENAI)  is  a  branch  of  artificial  intelligence  that

•  Natural  Language  Processing  (NLP):  Allows  machines  to  understand  and  process  human  

language,  which  can  be  useful  for  analyzing  business  reports.
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These  technologies  work  together  to  create  a  monitoring  system

1.  Concept  of  IAGEN  agents

additional  features  such  as  external  tools,  memory,  planning  and  autonomous  execution.

An  IAGen  agent  combines  large  language  models  with  components

the  teams.

VI.  Application  of  agents  driven  by  IAGEN  in  the  activity

and  allow  the  visualization  and  analysis  of  data  in  real  time.

around.

instructions,  make  decisions,  execute  tasks  and  learn  from  their  interactions  with  the

Remote  monitoring  platforms,  such  as  the  one  offered  by  IAC,  integrate  these  technologies.

that  NLP  can  help  analyze  reports  and  extract  relevant  information.

conversational  interfaces,  but  autonomous  systems  that  can  interpret

Machine  vision  can  be  used  to  visually  inspect  equipment,  while

Technological:  IAGen-powered  agents.  These  agents  are  not  simple

high-demand  cognitive  skills.  From  this  capacity,  a  new  architecture  emerges

by  ML  and  DL  algorithms  to  detect  anomalies  and  predict  failures.

Step-by-step  objectives,  coordinate  multiple  actions,  interact  with  digital  systems

IoT  sensors  collect  real-time  data  from  the  plant,  which  is  then  analyzed.

capable  of  generating  content,  answering  complex  questions  and  assisting  with  tasks

In  recent  years,  generative  artificial  intelligence  (GAI)  has  revolutionized  the  way  we  interact  

with  technology,  enabling  the  development  of  systems

automated.

This  allows  them  to  operate  in  complex  environments,  with  the  ability  to  break  down
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real  time.  These  qualities  distinguish  them  from  traditional  chatbots,  and  open  up  a

scale  your  operations  without  losing  quality  or  control.

new  era  of  intelligent  automation.

The  development  of  IAGen-powered  agents  represents  a  crucial  step  towards  a

(such  as  databases,  APIs  or  documents)  and  adapt  to  changes  in  context  in

tasks  autonomously  transforms  the  way  organizations  can

from  responsible  design  to  human  oversight.  Therefore,  understanding  your

collaborate  with  human  teams.  This  ability  to  integrate  knowledge  and  execute

capabilities.

such  as  Google  Drive,  CRMs  or  document  management  platforms  further  expands  its

technical  areas  of  production  processes,  acting  as  intelligent  assistants  that

However,  its  implementation  also  poses  technical,  ethical  and  legal  challenges,

human  resources,  legal,  financial  or  logistical  tasks,  and  even  those  linked  to  the

times,  costs,  and  results.  The  ability  to  connect  agents  with  tools

technologies.

leveraging  the  skills  of  language  models  based  on  these

user  experience,  both  internally  and  externally.  For  example,  they  can  assume

Hybrid  work  environments  where  humans  and  agents  coexist,  optimizing

between  different  agent  profiles,  each  with  specific  functions.  This  generates

processes,  generate  data  analysis,  assist  in  decision  making  and  improve  the

complete,  end-to-end  production  systems,  and  even  add  value  from  the

generative  artificial  intelligence,  the  possibility  of  automating  processes  is  found

At  the  organizational  level,  these  agents  are  being  used  to  automate

with  each  other  to  solve  complex  problems—allow  responsibilities  to  be  distributed

In  addition,  agentic  workflows—structures  where  multiple  agents  collaborate

spectrum  of  more  sophisticated  and  customizable  applications.

Among  the  benefits  of  authentic  workflows  driven  by  business  models
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a.  General  Agent  Architecture

a.  Work  phases

-  Agent  Name:  PowerMonitorAI

Phase

applications  *  Selection  of

validation

and

and

ID

Optimization

Phase

-  Main  Objective:  Optimize  the  operation,  maintenance  and  safety  of

*  Acquisition  of  hardware  and

Technology  update

architecture,  its  operational  logic  and  its  potential  impacts  is  fundamental  to  its

Assessment
and

1:

*  Performance  Monitoring  *

Activities

Monitoring

of

configuration  *  Testing  and

power  plants  through  intelligent  real-time  monitoring,

existing

2.  Agentic  Flow  design  proposal  for  implementation

Facility

3:

effective  and  safe  adoption  in  various  professional  contexts.

*  Infrastructure  assessment

software

Optimization  of  algorithms  *

Planning

Phase  2:  Implementation

Phase

technologies  *  Training  plan

*

b.  Generative  Artificial  Intelligence  Agent  for  Monitoring  Plants

Energy  (PowerMonitorAI)

Machine Translated by Google



c.  Agent  Technological  Modules

•  Technical  documentation  and  maintenance  reports  (PDF,  text).

Module

Learning  (DL)

failures

Deep

Machine

•  Sensor  data  (IoT):  temperature,  pressure,  vibration,  consumption.

Automated  visual  inspection  of  turbines,3.  AnomalyVision

connected  to  critical  machinery.

based  on  historical  data.

failure  prediction  and  automated  report  generation.

•  Preventive  maintenance  recommendations.

1.  SensorCollector

ii.  Exits:

Learning  (ML)

leaks  or  wear.

•  Images  or  videos  from  inspection  cameras.

valves,  generators,  detecting  cracks,

Technology

Predicts

•  Anomaly  and  trend  display  panel.

i.  Tickets:

2.  PredictiveCore

Computer  Vision

b.  Flow

•  Automatic  reports  for  operators  and  technicians.

IoT

overheating  or  loss  of  efficiency

•  Predictive  failure  alerts.

Collects  real-time  data  from  sensors

+

•  Failure  and  maintenance  history  database.

Functionality

mechanics,
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d.  Agent  Benefits

GPT-4)

Prosecution

managerial.

d.  Automated  Reports  ÿ  improves  operational  decision  making  and

4.  ReportNLP

Integrates  all  the  information,  summarizes  status

need  for  human  intervention,  freeing  up  staff  to  focus  on

LLM  (as

operatives.

more  strategic  activities.

c.  Intelligent  Document  Analysis  ÿ  continuous  pattern  learning

5.  DecisionMaker

•  Greater  operational  efficiency:  Automation  of  monitoring  tasks  reduces  the

•  Failure  prediction:  ML  and  DL  algorithms  can  analyze  historical  data  and

automatic  summaries.

manual.

Vaca  Muerta  offers  a  number  of  significant  benefits:

The  implementation  of  IAGEN  for  automated  monitoring  in  power  plants  in

Natural  (PLN)

b.  Visual  Analysis  Automation  ÿ  reduces  the  need  for  inspection

a.  Proactive  Failure  Prediction  ÿ  avoids  unplanned  downtime.

extract  maintenance  patterns  and  generate

V.  Benefits  of  Implementing  IAGEN  for  Automated  Monitoring

hydraulic,  solar  or  wind.

of  Language

general  and  generates  strategic  recommendations  

(e.g.  "Replace  valve  X  in  10  days").

Analyze  technical  texts  and  reports  to

e.  Adaptability  and  Scalability  ÿ  adapts  to  different  types  of  plants:  thermal,
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in .

precise.

•  Better  understanding  of  the  deposit:  IAGEN  can  improve  the  understanding  of  the

wells,  considering  factors  such  as  geology,  pressure  and  proximity  to

adjust  operating  parameters  to  maximize  efficiency  and  reduce  costs.

•  More  informed  decision  making:  IAGEN  provides  detailed  information  and

•  Optimizing  fluid  management:  IAGEN  can  help  reduce  the  time

•  Emissions  reduction:  IAGEN  can  help  reduce  greenhouse  gas  emissions.

of  the  wells  and  optimize  their  spacing  and  stacking.

in  real  time  to  predict  equipment  failures,  allowing  for  maintenance

•  Cost  reduction:  Greater  operational  efficiency,  reduced  production  time,

such  as  water  and  energy,  contributing  to  the  sustainable  development  goals  and

failures  contribute  to  a  safer  work  environment,  with  the  potential  to  predict

which  allows  for  better  well  design  and  production  optimization.

This  includes  the  optimization  of  oil  and  gas  separation,  as  mentioned

real-time  analysis,  enabling  faster  decision-making  and

other  wells,  to  avoid  problems  and  maximize  production.

operating  costs.

•  Production  optimization:  IAGEN  can  analyze  production  data  and

•  Better  well  planning:  IAGEN  can  help  optimize  the  location  of  wells.

preventative  and  reducing  unplanned  downtime.

downtime  and  production  optimization  result  in  a  decrease  in

greenhouse  effect  by  optimizing  energy  production  and  consumption.

•  Production  Prediction:  IAGEN  can  be  used  to  predict  production

and  prevent  accidents.

reducing  the  environmental  impact.

•  Improved  safety:  Early  detection  of  anomalies  and  prediction  of

•  Optimization  of  resource  use:  IAGEN  can  optimize  the  use  of  resources

Stimulated  Rock  Volume  (SRV)  and  Drained  Rock  Volume  (DRV),  which
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flow  and  other  parameters  in  fluid  management.

recommends  using  teams  with  experience  in  design  and  implementation

biases  in  the  training  data,  which  can  result  in  decisions

•  Biases  in  algorithms:  IAGEN  algorithms  may  be  affected  by

drilling  and  improve  efficiency  by  optimizing  mud  weight,  speed

“no  code”  and  “low  code”  automation.  For  the  first  stage,  we  also

training  for  affected  workers.  Labor  productivity  in

There  is  a  trend  towards  cost  reduction  in  systems  that  allow

to  avoid  any  type  of  affectation.

Argentina  could  be  affected,  which  forces  us  to  consider  reintegration  policies.

sensitive  information.  Data  security  and  confidentiality  are  crucial

pilot.  The  focus  here  has  to  be  on  training  the  talent  to  implement,  since

employment,  so  it  is  important  to  consider  relocation  strategies  or

Technology  and  training:  Investment  in  proof  of  concept  and  testing  is  required

data  collected  by  IAGEN  systems,  especially  if  it  is

•  Impact  on  employment:  The  automation  of  tasks  can  have  an  impact  on  the

especially  in  critical  situations  that  may  affect  safety.

•  Short-term  investment  in  AI  agent  implementation  teams

•  Data  privacy:  It  is  essential  to  guarantee  the  privacy  and  security  of  data.

human-computer  interaction.

security  that  must  be  considered:

responsibility  in  decision-making  when  using  IAGEN  systems,

•  Responsibility  in  decision-making:  It  is  important  to  clearly  define  the

The  implementation  of  IAGEN  in  power  plants  raises  ethical  and  legal  questions.

accompaniment  and  appropriation  of  an  agentic  culture  that  redefines  the

AI  agents.  Finally,  it  is  key  to  form  an  in-house  team  for  the

VI.  Ethical  and  Safety  Aspects  of  IAGEN

discriminatory  or  unfair.

Machine Translated by Google



VII.  Conclusions

Industries  demonstrate  that  IAGEN  can  generate  a  positive  impact  on  efficiency

It  is  important  to  highlight  the  strategic  role  of  IAGEN  for  energy  independence

global.

labor .

ethical  risks,  is  essential  for  the  success  of  the  project.  The  experiences  of  other

as  a  leader  in  the  application  of  innovative  technologies  in  the  energy  sector.

infrastructure,  technology  selection,  staff  training  and  management

the  long-term  viability  of  Vaca  Muerta  in  the  context  of  the  energy  transition

reduce  costs  and  increase  efficiency.  In  addition,  IAGEN  can  help  ensure

A  well-defined  implementation  plan,  which  considers  the  evaluation  of  the

optimization  of  energy  production,  but  will  also  position  Argentina

availability  of  data,  the  potential  benefits  are  significant.

other  shale-producing  regions,  such  as  the  Permian  Basin  in  the  United  States,

Finally,  the  adoption  of  IAGEN  in  Vaca  Muerta  will  not  only  contribute  to  the

development  opportunities.

implementation,  such  as  initial  investment,  integration  with  existing  systems  and

gas  and  oil  production,  but  it  will  also  help  Vaca  Muerta  compete  with

moving  from  reactive  to  proactive  monitoring.  This  will  not  only  optimize  the

profitability  of  energy  production  in  Argentina.  Although  there  are  challenges  in  its

,  will  allow  the  country  to  secure  its  energy  supply  and  generate  new

Dead,  along  with  the  possibility  of  using  IAGEN  in  renewable  energy  generation

Vaca  Muerta  offers  a  unique  opportunity  to  improve  efficiency,  safety  and

The  IAGEN  has  the  potential  to  transform  the  energy  industry  in  Vaca  Muerta,

operational  and  decision-making.

The  implementation  of  IAGEN  for  automated  monitoring  in  power  plants  in

and  Argentina's  economic  growth.  Optimizing  production  in  Vaca
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