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The article discusses the use of public-private and municipal-private partnership mechanisms, as well as
the conclusion of concession agreements for the modernization of social infrastructure facilities, including
public spaces. Examples of successful management of the park by a private individual and the recently
concluded concession agreement between the administration of the Voronezh City District and an
investor for the reconstruction of the park are given.
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MATHEMATICAL MODELING OF THE LIFE CYCLE OF BUILDING ENGINEERING
SYSTEMS
N.YU. SAVVIN

Savvin Nikita Yuryevich, Candidate of Technical Sciences, Associate Professor, Belgorod State
Technological University named after V.G. Shukhov, Russia, Belgorod

Probabilistic life cycle impact analysis, for example, estimating repair costs, downtime, or damage over
the life of an object, can ensure optimal lifecycle management of critical facilities under conditions of
uncertainty. This allows you to make effective decisions to minimize the cost of restoring the integrity of



the building's engineering systems. The article examines the effect of factors on the engineering systems
of a building in aggregate. Stochastic Markov process with discrete states and time is used for forecasting.
This makes it possible to estimate the probability of the system being in any performance state after each
disturbing event. The concept of the damage coefficient is proposed to increase the accuracy of
calculations and reduce the peak efficiency of equipment operation.
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ORGANIZATION OF CONSTRUCTION PRODUCTION TAKING INTO ACCOUNT RISK
MANAGEMENT DURING THE LIFE CYCLE OF REAL ESTATE OBJECTS
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This article analyzes the provisions on the methods by which it is possible to assess the risk of investment
and construction projects, depending on the stage of the project life cycle. The characteristics of each
stage of the life cycle of a real estate project are presented. An algorithm for risk assessment is proposed.
The interrelation of risk and the quality of information on the basis of which the risk in investment and
construction activities is assessed is revealed.
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project stages, investment risks, reliability, efficiency
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TECHNOLOGY AND ORGANIZATION OF CONSTRUCTION

RESEARCH OF MODERN CHANGES IN THE ESTIMATED REGULATORY FRAMEWORK,
METHODS FOR DETERMINING THE COST OF CONSTRUCTION AND INSTALLATION
WORK IN THE EXECUTION OF MUNICIPAL CONTRACTS
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This article is devoted to the consideration of the essence, features, and cost of fulfilling a municipal
construction contract, which is the main document for construction and installation works financed from
existing municipal budgets. The presented algorithm of methods for determining the estimated cost shows
a real smooth transition to the resource index method used, which makes it possible to more accurately
calculate the estimated cost of construction in order to verify with the actual data of the work and
eliminate disagreements between the participants.

Keywords: construction, municipal contract, construction and installation works, estimated cost, methods
of estimating the cost of the CMP
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This article draws attention to financial risks and their impact on the activities of construction
organizations. It is important to emphasize that it is necessary and necessary to engage in risk assessment,
since these events can damage the enterprise itself. In order to choose a strategic action plan and make the
right, effective management decisions, it is customary to base on existing financial risk management
techniques discussed in this paper.
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URBAN PLANNING, PLANNING OF RURAL SETTLEMENTS

USE OF GEOINFORMATION SYSTEMS IN URBAN PLANNING ANALYSIS OF
TERRITORIES BY THE EXAMPLE OF DESIGNING AN ETHNOGRAPHIC RESEARCH
CENTER
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This article presents the results of urban planning analysis using geoinformation systems. The experience
of designing modern research centers in Russia and foreign countries is considered. The potential of the
territory for the design of an ethnographic research center is studied using the example of Kazan,
Tatarstan. A GIS analysis of the territory under consideration has been carried out. The current situation
of educational, social infrastructure and recreational areas at the urban level has been determined. A
search was made for a design site, points of attraction, social and transport infrastructure were studied.
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THE METHODOLOGY OF A COMPREHENSIVE ANALYSIS OF THE URBAN
DEVELOPMENT POTENTIAL OF THE INDUSTRIAL HERITAGE AREAS OF THE "GRAY
BELT" OF THE KOMINTERNOVSKY DISTRICT OF VORONEZH

Y.A. ZOLOTUKHINA, D.V. TYUNIN, T.V. MAKAROVA
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Russia
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In this article, the main trends of the redevelopment of the "gray belt" are considered, the prerequisites for
the effective use of former industrial and degrading territories are identified, the analysis of the "gray
belt" on the territory of the Kominternovsky district of VVoronezh is performed, a SWOT analysis of the
redevelopment of former industrial territories is carried out.

Keywords: redevelopment, gray belt, urban environment, effective transformation, SWOT analysis of the
territory, transformation, sustainable development, infrastructure.
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IMPROVING THE ACCURACY OF SHORT-TERM LOAD FORECASTING USING
ENSEMBLE MODELS AND WEATHER DATA
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Accurate short-term forecasting of electrical load plays a crucial role in efficient energy management and
ensuring the stability of power grids. This paper presents an advanced ensemble approach that improves
the accuracy of short-term load forecasting by integrating random forest (RF) and histogram-based
gradient regression (HGBR). The ensemble method combines the strengths of each algorithm, allowing
you to capture complex patterns and interactions in the data. To give practical significance, the model was
tested on real data from the energy system of the University of Brescia, Italy, collected using a specialized
monitoring system. Additionally, the model included external weather components, in particular, ambient
temperature, which significantly improved the accuracy of forecasting. The experimental results show
that the proposed ensemble model is significantly superior to individual methods in a number of
indicators, achieving higher accuracy and reliability in predicting electrical load. The inclusion of ambient
temperature as an external variable demonstrated a significant increase in productivity, which underscores
the importance of taking weather factors into account in load forecasting tasks.

Keywords: prediction of electrical load, network stability, ensemble method, machine learning.
References
1. A. S. Pramanik, S. Sepasi, T.-L. Nguyen, and L. Rooz, "An ensemble approach for short-term

forecasting of building loads with high renewable energy share"”, Energy and Buildings, vol. 308, p.
113996, 2024.



2. M. Santamouris and K. Vasilakopoulou, "Present and future energy consumption in buildings:
Challenges and opportunities towards decarbonization™, e-Prime-Advances in Electrical Engineering,
Electronics and Energy, vol. 1, p. 100002, 2021.

3. D. Vasenin, T. Makarova, T. Bogatova, and E. Semenova, "Day-ahead load forecasting methods using
a residential complex as an example", in Physics Journal: Conference Series, no. 1926, no. 1. IOP
Publishing House, 2021, p. 012007.

4. F. R. Alharbi and D. Chala, “Seasonal Autoregressive Integrated Moving Average with Exogenous
Factors (Sarimax) Time Forecasting Model-Based Serial Approach,” Inventions. 7, no. 4, p. 94, 2022.

5. N. K. Dat, N. T. Ngoc Anh, N. Nhat Anh, and V. K. Solanki, “Hybrid Multi-Season Decomposition
Based Online Model for Short-Term Electricity Load Forecasting Using Arima and Online-RNN,”
Journal of Intelligent & Fuzzy Systems, vol. 41, no. 5, pp. 5639-5652, 2021.

6. G. Dudek, P. Pelka, and S. Smil, “A Hybrid Residual Dilatation and Exponential Smoothing Model for
Medium-Term Electric Load Forecasting.” IEEE Transactions on Neural Networks and Learning
Systems, vol. 33, no. 7, pp. 2879-2891, 2021.

7. E. M. de Oliveira and F. L. C. Oliveira, “Forecasting Medium-Term Electricity Demand with Bagging
and Exponential Smoothing Methods,” Energy. 144, pp. 776-788, 2018.

8. A. Moradzadeh, S. Zakeri, M. Shoaran, B. Mohammadi-Ivatlou, and F. Mohammadi, “Short-Term
Microgrid Load Forecasting Using Hybrid Grid Support Vector Regression and Long Short-Term
Memory Algorithms,” Sustainable Development, vol. 12, no. 17, p. 7076, 2020.

9. H. Toros and D. Aydin, “Short-Term Electricity Consumption Forecasting by Artificial Neural
Networks Using Temperature Variables,” Avrupa Bilim. ve Teknoloji Dergisi, no. 14, pp. 393-398, 2018.
10. S. Reddy, S. Akashdeep, R. Harshvardhan, and S. Kamath, “Deep learning and machine learning
model stacking for short-term energy demand forecasting,” Advanced Engineering Informatics, vol. 52,
no. 101542, 2022.

11. Y. Chen, P. Xu, Y. Chu, W. Li, Y. Wu, L. Ni, Y. Bao, and Q. Wang, “Short-term electric load
forecasting using support vector regression (SVR) model to calculate baseline demand response for office
buildings,” Applied Energy, vol. 195, pp. 659-670, 2017.

12. Vasenin, D., Pasetti, M., Rinaldi, S., Golovinsky, P., and Sawvin, N., “Long-term residential
electricity forecasting using LSTM model: An Italian use case,” in 2023 International Conference on
Future Energy Solutions (FES). IEEE, 2023, pp. 1-6.

13. Golovinsky, P., Vasenin, D., Sawvin, N., Rinaldi, S., and Pasetti, M., “Electricity consumption
forecasting of building clusters based on neural networks,” in 2022 4th International Conference on
Control Systems, Mathematical Modeling, Automation, and Energy Efficiency (SUMMA). IEEE, 2022,
pp. 375-380.

14. Alonso, A. M., Nogales, F. J., and Ruiz, C., “A Unified Scalable LSTM Model for Short-Term
Forecasting of Huge Electricity Time Series,” Energy, vol. 13, no. 20, p. 5328, 2020.

15. A. S. Khodja, A. Anpalagan, M. Naim, and B. Venkatesh, “Fused Batch-Boosted Artificial Neural
Networks: Using Ensemble Machine Learning to Improve Short-Term Electric Load Forecasting,”
Energy Systems Research, vol. 179, pp. 106080, 2020.

16. H. Lu, F. Cheng, S. Ma, and G. Hu, “Short-Term Forecasting of Construction Energy Demand Using
Improved Extreme Gradient Boosting Model: A Case Study of Water Intake Tower,” Energy, vol. 203,
pp. 117756, 2020.

17. V. Veeramsetty, K. R. Reddy, M. Santosh, A. Mohnot, and G. Singhal, “Short-term electrical load
forecasting using random forest and closed recurrent unit,” Electrical Engineering, vol. 104, no. 1, pp.
307-329, 2022. learning

18. F. Divina, A. Gilson, F. Gomez-Vela, M. Garcia Torres, and J. F. Torres, “Comprehensive for short-
term forecasting,” Energys, vol. 11, no. 4, pp. 949, 2018. electricity consumption"

19. P. Koukaras, A. Mustafa, A. Mistakidis, and K. Tjortjis, "Optimizing short-term load forecasting: A
comparative analysis of machine learning models", Energys, vol. 17, no. 6, pp. 1450, 2024.

20. A. Bassi, A. Shenoy, A. Sharma, H. Sigurdsson, K. Glossop, and J. H. Chan, “Building energy
demand forecasting: A comparison of the Gradient Boosting Model,” in Proceedings of the 12th
International Conference on Advances in Information Technology, 2021, pp. 1-9.

21. M. Wang, Z. Yu, Y. Chen, S. Yang, and J. Zhou, “Short-term load forecasting considering improved
cumulative effect of hourly temperature,” Electric Power Systems Research, vol. 205, p. 107746, 2022.
22.N. Zhang, Z. Li, Q. Zou, and S. M. Quiring, “Comparison of three short-term load forecast models in
southern California,” Energy, vol. 189, pp. 116358, 2019



