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Since 2020:

• Integrated modelling (IM) 

applied on a few shots on 

different machines

• Successful predictions with 

TGLF-sat2 with validation 

metrics to attest the 

« successful » meaning

But:

• Only a few shots have been 

simulated and not enough 

statistics to have strong 

validation of the IM

• Tools to do multiple runs 

have been developped 

(Duqtools, jetto-tools,….) but 

not routinely used

https://iopscience.iop.org/article/10.1088/1741-4326/ac592b/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ac592b/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ac592b/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ad29bd/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ad29bd/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ad29bd/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adb169/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adb169/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adc7c7/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adc7c7/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adc7c7/meta
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[Fajardo 

2024 NF]

AUG ASTRA+

TGLFsat2 ✓ ✓ ✓ ✓
NBI/

ECRH

He

B, W 

& Ar

[Marin 

2025 NF]

TCV HFPS+

TGLFsat2 ✓ ✓ ✓ ✓ 
C

[Fonghetti 

2025 NF] 
WEST HFPS+

TGLFsat2 ✓ ✓ ✓ ✓
LHCD



[Vergnaud 

2026 

submit.] 

WEST HFPS+

TGLFsat2 ✓ ✓ ✓ ✓
LHCD N  & 

W

Since 2020:

• Integrated modelling (IM) 

applied on a few shots on 

different machines

• Successful predictions with 

TGLF-sat2 with validation 

metrics to attest the 

« successful » meaning

But:

• Only a few shots have been 

simulated and not enough 

statistics to have strong 

validation of the IM

• Tools to do multiple runs 

have been developped 

(Duqtools, jetto-tools,….) but 

not routinely used
→ 8 WEST L-mode pulses with HFPS on the whole 

radius (no SOL simulated)

https://iopscience.iop.org/article/10.1088/1741-4326/ac592b/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ac592b/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ac592b/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ad29bd/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ad29bd/meta
https://iopscience.iop.org/article/10.1088/1741-4326/ad29bd/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adb169/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adb169/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adc7c7/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adc7c7/meta
https://iopscience.iop.org/article/10.1088/1741-4326/adc7c7/meta
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Transp.

Pred J
✓   

Pred JT
✓ ✓  

Pred 

JTn ✓ ✓ ✓ 

Stepwise approach 
by adding physics 
layers

+ particle transport : particle 

source adjustment by feedback on 

electron line averaged density

FUELLING TRANSPORT

EQUILIBRIUMHEAT SOURCES

PDE solver
BC,Se χs,Ds,Vs

PCD, JCD

HFPS

JETTO
Plasma profiles 

predictions (Te, Ti, 
ne, j) [t+Δt]

LHCD METIS
Reduced 

LHCD model

ESCO
2D fixed-
boundary 

equilibrium solver

FRANTIC
neutrals particle 

source

TGLFsat2
Turbulent

NCLASS
Neoclassical

Engineering Parameters:  
IP , ഥ𝒏𝒆, R0, …

Separatrix parameters: 

nsep, Tsep, Zeff,sep… 
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Diffusion

Heat 

Transp.
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Transp.
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Pred J
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Pred JT
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Pred 
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Engineering Parameters:  
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Separatrix parameters: 

nsep, Tsep, Zeff,sep… 
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Application on WEST
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➢ 4 CPU for Pred 

J simulations

➢ 48 CPU when 

TGLFsat2 is 

switched on

➢ 6s of 

simulation 

(until that the 

profiles are 

converged 

(q(rho=0); 

Te(r=0)…))
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σ = 𝑀𝐴𝑃𝐸 =
100

𝑁
෍

𝑦𝑒𝑥𝑝 − 𝑦𝑝𝑟𝑒𝑑
𝑦𝑒𝑥𝑝

Diagnostics presented here:

- ECE

- Bolometry LoS

- Inteferometry LoS
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What is jetto-tools?

▪ An open-source Python package (also called jetto-

pythontools), developed as a community 

collaboration within the JINTRAC project

▪ A toolkit to read, manipulate and plot JETTO runs, 

providing Python classes that parse the standard 

JETTO output files (jsp, jst, ssp...) and EDGE2D 

outputs

▪ A programmatic way to set up runs: starting from a 

template run, it modifies the JETTO input files 

(jetto.jset, exfile, configuration) to generate new, 

ready-to-run input sets

▪ Used with a plotting GUI (jpyplot) for quick 

inspection of results

Purpose

▪ Replace manual, GUI-based run setup (jams) 

with a scriptable Python interface, making run 

preparation reproducible and automatable

▪ Act as the building block for large-scale 

workflows: because runs can be created and 

configured from code, the same logic can be 

looped over many cases (parameter scans, 

database-wide simulations)

▪ Provide a common, modular foundation reused 

by higher-level tools such as duqtools for 

uncertainty quantification [Azizi 2024 arXiv] 

https://pypi.org/project/jetto-tools/

https://jintrac.gitlab.io/jetto-pythontools/

https://arxiv.org/abs/2409.13529
https://arxiv.org/abs/2409.13529
https://arxiv.org/abs/2409.13529
https://pypi.org/project/jetto-tools/
https://pypi.org/project/jetto-tools/
https://pypi.org/project/jetto-tools/
https://jintrac.gitlab.io/jetto-pythontools/
https://jintrac.gitlab.io/jetto-pythontools/
https://jintrac.gitlab.io/jetto-pythontools/
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WARNING
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❑ So far, the jetto-pythontools used in this presentation is located in my own Python virtual environment 

❑ This version of jetto-pythontools differs from the latest one 3.0.1 → some modifications need to be merged ?

❑ Peter has since presented a new centralised installation for the HFPS components (including jetto-pythontools) 

❑ The scripts shown later sit in a private GitHub repo, and we are in discussion with Slava to share the work

❑ We need to unify everything, and agree on a clear plan to implement the features useful for everyone
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jetto.in jetto.jset

HFPS Folder run made with JAMS

lookup.json

jetto_tools pre-treatment

Template for 

jetto_tools run

2. Setup to 

perform scan on 

some parameters

1. Setup HFPS 

simu with IDSs 

pulse

pip install jetto-tools

import jetto_tools.config
import jetto_tools.job
import jetto_tools.jset
import jetto_tools.template
import jetto_tools.lookup

template = jetto_tools.template.from_directory(ref_run_path)
config = jetto_tools.config.RunConfig(template)
config['nD_sep’] = 1e13 # cm^-3
config['DTNEFLFB'] = np.asarray([50, 55]) #[t0, t1]
manager = jetto_tools.job.JobManager()
_ = manager.submit_job_to_batch(config, run_path, run=True)

map_lookup["nD_sep"] = {"jset_id":
"BoundCondPanel.ionDens.ConstValue", "nml_id": {"namelist": "NLIST1",
"field": "DNHB1"}, "type": "real", "dimension": "vector"}

map_lookup["DTNEFLFB"] = {"jset_id": None, "nml_id": {"namelist":
"NLIST4", "field": "DTNEFLFB"}, "type": "real", "dimension": "vector"}
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From an experimental 
database to a 
simulated database: 
python wrappers of 
jetto-tools
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Gateway 
(GW)

IDSs2,t

IDSs1,t HFPS 

run_template

jtnw_auto_run.py

Setup of an HFPS run 

(HCDWF, frad constraint,…) 

MultiHFPS.py

Job submission

Monitoring of the jobs + 

auto medication (auto-

relaunch a run if the error 

detected is known)

RunMonitor.py
RunCorrector.py

RunMonitorAdvanced.py

Check state of the run

SUCCESS FAILRUNNING
Convergency 

criterium (Q0 

on 1s <std of 

1%): 

reached?

NOYES
In the future: restart

Error 

indexed?

NOYES

Public/…/

auto_hfps IDSs3

Public/…/

auto_west

Export_IDSs.py

Need to diagnose 

the error and add it 

to the internal 

index

The parameters 

suspicious to provock 

the fail are modified and 

relaunch of the run

Run_path/i

masdb…/2
IDSs3

1

2

3

→ The main idea is to restrict the 

different configuration to specific 

lookup correponding to different 

simulation configurations (J, JT, JTn, 

JTnW, with or w/o HCDWF…). The 

setup is done in the methods 

config_jtnw_setup() and 

lookup_JTnW_creation() In 

MultiHFPS.py

→ Scripts on the EFGW: 

/afs/eufus.eu/user/g/g2evergn/Do

cuments/Python/jetto_tools_exten

sion
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Wrapper 1: MultiHFPS.py

18

multi          = MultiHFPS(ref_run_path=ref_run_path)
# STEP 1: creation of the config object 
config         = multi.lookup_to_config(force_lookup_creation=True, 
lookup_method="JTnW")
# STEP 2: auto-filling of the config object with the IDS + CPU, jintrac version and other 
HFPS parameters for the run submission
multi.config_jtnw_setup(config, shot=shot, machine=machine, run=run, 
            user_name=user_name, data_version=data_version, 
            tsimu=tsimu, nsubdi_esco=int(nsubdi_esco*tsimu), 
            walltime=walltime, CPU=CPU, 
            jintrac_version=jintrac_version, 
            frad_constraint=False, 
            jintrac_userid=jintrac_userid)
# STEP 3: run folder creation
multi.run_folder_setup(config, shot=shot, machine=machine, run=run, user_name=user_name, 
data_version=data_version, run_path=run_path)
# STEP 4: if needed, modules such as the HCD workflow can be added
multi.hcdwf_setup(config, runs_path=run_path)
# STEP 5: job submission
multi.run(config, runs_path=run_path)
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Wrapper 2: RunMonitor.py
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ERROR_CATALOGUE: list[dict] = [
{
      "code":    "ESCO_BAD_CONVERGENC
E",
      "family":   "numerical",
      "patterns":  [r"ESCO : BAD 
CONVERGENCE FOR CURRENT SCALING ==> 
EXIT",   # stable signature
             r"\(TRY INCREASING 
BAVT ->0.98 AND INCREASING NO. OF 
ITERATIONS\)"],   # safety net
      
      "priority":  70,
      "message":  "Early crash because 
bad numerical scheme for ESCO convergency.",
      "suggestion": "Modify either the 
BAVT to 0.98 or above/ increase the number of 
iterations of ESCO call "
    },
  ]

Was a first attempt to do a tqdm Monitor :

Now remplaced by RunMonitorAdvanced.py but 

still important for the ERROR_CATALOGUE 

indexing the different errors that can be 

encountered in a failed run folder.

mon = RunMonitor() 
run = "run_TGLF_3s"
# --- avancement / convergence --- 
mon.monitor_bars(run, poll=30.0) # tqdm 
bars
mon.diagnose(run) # gives the error 
detected if indexed in the catalogue
mon.plot_profiles_binary(run) # 
profiles.pdf 2 pages (p1 profils jsp, p2 
traces jst) 
# --- action --- 
mon.stop_run(run) # job scancel
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CORRECTION_CATALOGUE: dict[str, dict] = 
{
    "BAVT_modification": {
      "applies_to": 
["ESCO_BAD_CONVERGENCE"],
      "label":   "BAVT",
      "param_key": "BAVT",
      "access":   "item",
      # -1 -> 0.98 ; values < 
0.98 -> 0.98 ; values > 0.98 -> -1
      "corrector": lambda z: (
        0.98 if z == -1
        else 0.999 if z >= 0.98
        else 0.98 if z > 0
        else -1
      ),
    },   
}

mon   = RunMonitor()
multi = 
MultiHFPS(ref_run_path=ref_run_path)
doc   = RunCorrector(mon, 
launcher=multi)     # launcher used to 
relaunch a run

doc.auto_correct("run_TGLF_3s_a", 
shot=57757, machine="west", run=5, 
user_name="g2evergn", data_version="3", 
tsimu=6.0, nsubdi_esco=nsubdi_esco, 
walltime=24, CPU=4, 
jintrac_version="37.0.0-rc", 
frad_constraint=False, 
lookup_method="JTnW", escalate=True) # 
relaunch the run with the correction
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Wrapper 4: RunMonitorAdvanced.py
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# STEP 1: adding the runs to the reference runs to have a save on the runs created from 
this reference run
RunMonitorAdvanced.add_run(ref_run_path, run_name)  # -> ref_run_path/watchlist.txt
# STEP 2: monitor creation
mon = RunMonitorAdvanced()
# STEP 3: doctor creation
doc = RunCorrector(mon, launcher=multi)
# STEP 4: "htop" monitor (co ctrl+c to exit)
mon.monitor_dashboard(
  ref_run_path, poll=10.0, title="Campagne X",
  auto_correct=True, corrector=doc, nsubdi_esco=nsubdi_esco,  # auto-cure
  conv_field="Q0", conv_dt=1.0, conv_target=0.01,       # convergence criterium
  auto_stop=True,                       # allow automatic stop
  stall_after_s=4*3600, stall_min_sim_s=0.1,          # STOP if <0.1s simu in 4h
  patterns=["JTnW_test"],          # STOP if <0.1s simu in 4h
)
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TGLFNN: application on WEST
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- ITRDOWNMULT = 30

- BCRINTRHON = 0.85

- RHOMIN = 0.3

- RHOMAX = 0.85

- X_i/e_on_axis = 5E3 cm²/s

- D _on_axis =  5E3 cm²/s

- ITRTGLFFLSP=2 

- ZEFF=1
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1.) On the jetto-tools wrappers side:

❑ Couple these codes with Slava's work

❑ Add a restart option

❑ Create a "universal lookup" to expose more modifiable options + details such as type 

checking and blank-field handling still need to be simplified within jetto-tools

2.) On the WEST large-scale validation side:

❑ Select hundreds of pulses spanning a range of line-averaged electron densities and total 

injected powers

❑ Run with TGLFNN, restricted to rho_tor_norm = 0.2-0.85 and without impurities

❑ Run with TGLF-SAT2 using the JTn configuration

❑ Perform statistical analysis to validate (or not) the HFPS with these two configurations

❑ TGLF-SAT2 + SANCO? (more challenging)
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