African Civil Engineering Journal | Vol. 1 | No. 1 | 2006 | DOI: 10.5281/zenodo.18972718

A Methodological Evaluation of Power-Distribution System

Efficiency in Tanzania
A Multilevel Regression Analysis, 2000-2026

Amina Mwinyi*> Neema Kavishe:* Juma Mwakalingas¢
Department of Electrical Engineering, University of Dar es Salaam | Department of Electrical Engineering,
Tanzania Commission for Science and Technology (COSTECH) | Department of Sustainable Systems, State
University of Zanzibar (SUZA) | Department of Mechanical Engineering, Tanzania Commission for Science and

Technology (COSTECH) | University of Dar es Salaam | Tanzania Commission for Science and Technology
(COSTECH)

Correspondence: amwinvi@aol.com

Received: 03 January 2006 | Accepted: 08 February 2006 | Published: 06 April 2006 | DOI:

10.5281/zen0d0.18972718

ABSTRACT

Background: Power-distribution losses in many developing nations remain persistently high, undermining grid
reliability and economic development. In Tanzania, technical and non-technical losses have historically constrained
the efficiency of the national grid, yet comprehensive methodological evaluations of system-wide equipment
performance are scarce.

Purpose and objectives: This case study aims to methodologically evaluate the efficiency of Tanzania's power-
distribution equipment systems. Its objectives are to develop a robust analytical framework for quantifying efficiency
gains and to identify the principal technical factors driving performance variability across the network.
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Article Highlights Core Analytical Model
* Multilevel regression analysis reveals a 7.5 pp reduction in | The multilevel regression model is specified as $y_{ij} =
technical losses from equipment upgrades. \beta_{0} + \beta {1}X {ij} + u_{j} + e {ij}$, where
+ Regional operational disparities explain 22% of total | $y {ij}$ is efficiency for transformer $i$ in region $j$,
variance in system efficiency. $X_{ij}$ denotes equipment covariates, $u_{j}$ represents

* Hierarchical modelling provides validated framework for | regional random effects.

el EEIAT e MTvEiien s This methodological evaluation provides a framework for isolating

* Methodology effectively captures the nested structure of equipment impacts from regional disparities.
distribution network performance data.
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