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Executive Summary

This document provides a report on the software development for the transpAlrent energy
platform.

It shows the User Interface of the application running the operational optimization tool for the
prototype site, as well as some API descriptions and development artefacts of the application.

1. Introduction

The operational optimization tool from AIT has been implemented in a production-grade
environment for a prototype site. This site consists of a PV generation plant, a battery storage
facility, local consumption and two additional consumption metering points at different
geographical locations. Interfaces for programmatic access to the data have been developed,
as well as an environment to run the operational optimization model in a production
environment based on actual data from the prototype site. This also includes interfaces and
tasks for importing PV forecasts from different sources, simple prediction algorithms for future
demands on the different metering points, and market price data. Data from all this data
sources is provided as input for the optimization model. The result from the optimization model
is then stored in the platform, and available both for viewing via Web and Mobile Ul as well as
for programmatic access via API interfaces.

2. User Interface

This screenshot shows the PV generation prediction, which is imported automatically every
day for the following days from UBIMET, a partner in the transpAlrent project.
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This screenshot shows the predicted consumption of a metering point, calculated based on
the historic consumption data which is collected for this metering point. This is one of the inputs
for the optimization model.
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Another input is the predicted energy market price, which is shown in this screenshot:
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With this data the optimization model developed by AIT is called, which is running in a docker
container in the production environment. For each call, detailed logs are being stored:
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4-86T06:15:00+02:00, new, 489 values

[PoolZP: 1347]: 2026-84-81T22:00:00+80:00 - 2026-04-86T06:15:00+82:00, new, 409 values
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values
Values
Values
Values
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Values
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[1] TaskRun [3968] started for Task ait-scheduleril [3]: AIT Schedulerl 2026-04-81 bis 2026-84-86

[I] Fetched energie_zaehler [prev_weeks_avg] timeseries [PoolZP 1: 1326]: 2026-83-24T06:15:00401:

[1] Fetched energie_zaehler [prev_ueeks_avg] timeseries [PoolZP 1: 1327]: 2026-03-04T06:15:00+01:

[1] Fetched energie_zaehler [prev_ueeks_avg] timeseries [PoolZP 1: 1346]: 2026-03-04T06:15:00+01:

[1] Fetched energie_zaehler [prev_ueeks_avg] timeseries [PoolZP 1: 1347]: 2026-03-04T06:15:06+01:

[1] Fetched energie_fahrplan [slotwert] timeseries [PoolZP 1: 1325]: 2026-84-01T86:15:00+82:00 - 2026-84-86706:15:00+62:00 -

[1] Fetched energie_fahrplan [slotwert] timeseries [PoolZP 1: 1323]: 2026-84-01T86:15:00+82:00 - 2026-84-86706:15:00+62:00 -

[1] Fetched speicher [slotwert_at_start_time] timeseries [PoolZP 1: 1324]: 2026-02-31T18:15:00+82:00 - 2026-04-01T06:30:00+02:00 - 49 Slots / 48 Val:
[1] Fetched energie_zachler [slotwert_for_month] timeseries [PoolZP 1: 1321]: 2026-04-81T00:00:00+492:00 - 2026-04-01T06:15:00+82:00

[1] Fetched energie_zachler [slotwert_for_month] timeseries [PoolZP 1: 1346]: 2026-04-81T90:00:00+492:00 - 2026-04-01T86:15:00+82:00

[I] Fetched energie_zaehler [slotwert_for_month] timeseries [PoolZP 1: 1347]: 2026-84-01T00:00:00+02:00 - 2026-04-01T06:15:00+02:00

[I] Saved aitschedulerl request to /srv/spm-app/aitscheduleri-log/aitscheduler1-20260401 842536 478631.txt

[I] called AIT Schedulerl [@:6@:08.679202]: 200

[I] Stored positive Fahrplan from 'battery_setpoint_kw' [PoolzP: 1324]: 2026-84-81T22:00:90+80:00 - 2026-04-06T86:15:06+82:08, new,

[I] Stored negative Fahrplan from 'battery_setpoint_kw' [PoolzP: 1330]: 2026-84-81T22:00:90480:00 - 2026-04-06T86:15:068+82:08, new,

[1] Stored 'battery_soc' [PoolZP 1: 1324]: 2026-04-01T22:00:06+00:0¢ - 2026-04-06T06:14:00+02:00, 96 new / 384 updated slots, 96 new / 384 updated values
[1] Stored positive Fahrplan from 'schedule_bromberg_ki' [PoolZP: 1321]: 2826-04-81T22:00:00+00:00 - 2026-84-06T86:15:06+02:00, new, 409 values
[1] Stored negative Fahrplan from schedule_bromberg_ki' [PoolZP: 1322]: 2826-04-81T22:00:00+06:00 - 2026-84-06T06:15:06+02:00, new, 409 values
[1] Stored positive Fahrplan from schedule_brunn_kW' [PoolZP: 1346]: 2 4-01722: 00

[I] Stored positive Fahrplan from *schedule_kirchschlag kW'

[I] Stored combined Fahrplan from °demand_bromberg_1° [PoolZP: 1326]: 2026-04-01722:00:00+00:00 - 2026-04-86T06:15:00+02:00, new, 489 values
[1] Stored combined Fahrplan from °demand_bromberg_ s’ [PoolZP: 1327]: 2026-04-01722:00:00+00:00 - 2026-04-86T06:15:00+02:08, new, 489 values
[1] Stored combined Fahrplan from "demand_brunn’ [PoolZP: 1346]: 2026-84-81722:00:00+00:00 - 2026-04-@6T06:15:00+62:00, unchanged, 409 values
[1] Stored combined Fahrplan from °demand_kirchschlag’

1]

TaskRun [3960]

[PoolZP: 1347]: 2026-04-01T22:00:00+00:00 - 2026-04-06T06:15:00+402:00, unchanged, 49 values
for Task [3] completed: AIT Schedulerl - 489 Werte, warnings: Battery SoC softmin constraint was violated.

X

These logs fully document each scheduling call, including the complete set of inputs and
outputs. Based on this information, a replay mechanism was implemented, which allows
scheduling requests from a specific point in time to be reproduced and analysed in detail. This
supports the assessment of model performance under real operational conditions and enables
proposed model improvements to be tested against historic calls, providing a fact-based basis
for iterative development of the platform.

The result of the optimization model is then also stored in the database
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3. APIs and development artefacts

The system provides access not only via a web-browser based, graphical user interface, but
also via a REST API for programmatic access. This is used for analyzing the data by the AIT

team for continuous improvement of the model.

Development

¥ Share

GET zp_werte_single
zp_werte_single
Send

} fapi/zp/werte/transpairentO1/energie_fahrplan?unit=kwh&start=2026-04-01T00:00&end=2026-04-02T23:59

kwh
2026-04-01T00:00
2026-04-02723:59
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The interface to the optimization model has been encapsulated in a webservice, with
configurable input- and output parameters, so that development of the application and the
optimization model can be decoupled.

Task-Konfiguration bearbeiten X

ID: 3

Name
transpairent AIT Scheduler

Task Type
ait-scheduler1

Task deaktiviert

vaiue .o .
Task Config
"battery soc softmin™: {
"type": "constant",
"value": 8.2
}J
"battery soc softmin penaltx": { '
"type": "constant",
"value": 8.825
}J

"battery_soc_t@": {

"normalize max": 5702,

"normalize min": @,
"search window": 12,
"type": "slotwert at start time", -

"value name": "
SAPAAAAPTTARAAR,

speicher”,

The following shows how the scheduler task is being called:
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The scheduler itself is developed in a coordinated fashion using GitHub and, at the time of
writing, is in its 82" iteration. It directly includes a documentation of all parameters and input
data:
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Data Parameters

Default values as of 20.12.2025 are shown below as sample refeference:
Time Series Inputs
Parameter Value Unit

2aE self_consumption_penalty o5 €/%Wh (applying 50:50 to consume/feed-in)

PSS & battery_soc_softmin 0.20 % (0-1)

Demand forecast K battery soc_softmin_penalty 0025 £/¥Wh per hour

Day-ahead market prices | €/MWh battery_p 12000 W

. . battery e 5702.0 KWh
Time Series Outputs

battery eta 090 % {round trip)

Data Unit _ fr 1
battery loss 0.0006 S (0-1/h)

Grid™ schedules | kW battery_soc_min 0.00

Battery setpoints = kKW battery_soc_max 0.90 % (0-1)

Battery SoC % {0-1) battery_vom 0.0075 £Wh (applying 50:50 to charge/discharge)

Further, results and internal specifics are documented:

Results

Results are - as most values - given in kw for setpoints, etc, and unitless (0-1) for the state of charge (SoC). The SoCis
given as a fraction of the battery’s total energy capacity (so e.o refers to the upper bound of the allowed range of
operation if battery soc_max issetto a.9).

This is especially important for schedule related results, where the 15-minute intervals implicate that results (in terms
of power) are not (numerically) equal to the cormesponding energy values (in kKWh) for the same time period.
Storage levels

The scheduler currently starts at se-ea and runs until the end of the passed data window, forcing the storage to have
at least the initial state of charge at the end of the scheduling period (ending with more stored energy is allowed).

Storage & self-consumption

The storage is currenthy configured to not allow discharging to sell on the day-ahead market - assuming that forecasts
are not accurate enough to ensure large enough spreads (when accounting for grid costs, degradation, etc) to allow
trading spreads across the day. This is done by only allowing it to discharge to cover the local demand. Charging is
allowed from either the PV or the grid.

To further ensure that development follows sustainable practices, the integration of the
scheduler into the overall software harness is supported by a test suite:

Running Tests

The project uses for automated testing. To run the tests:
Y Syne --dey
w run pytest
w run pytest -v

uv run pytest tests/test wtil.py -v
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