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Executive Summary

In the rapidly evolving energy sector, electric utilities companies face significant challenges in
expanding and maintaining their distribution networks. This business case explores an optimization
project undertaken by a $9 billion electric utilities company to address the shortage of qualified
distribution lineman companies capable of installing overhead and underground distribution lines.
The project aimed to meet stringent local content requirements, ensure the availability of
dedicated and qualified crews across a four-state territory, adhere to safety Key Performance
Indicators (KPIs), and operate within a budget of $1.6 billion over a five-year contract. By utilizing
advanced optimization techniques to balance business constraints and costs, the company
achieved a three-tier award system that resulted in $600 million in savings, increased local content
from 12% to 23%, and reduced crew ramp-up lead times from 6-12 weeks to 1-3 weeks.

Introduction

The electric utilities industry is under constant pressure to expand infrastructure, improve service
reliability, and integrate renewable energy sources, all while managing costs and regulatory
requirements. A critical aspect of this expansion involves the installation of overhead and
underground distribution lines, which requires specialized skills and resources. This business case
examines a strategic optimization project implemented by a leading electric utilities company to
overcome challenges associated with a shortage of qualified distribution lineman companies and
to optimize the allocation of resources across multiple states.

1. Background and Objectives
1.1 Company Overview

The company is a major player in the electric utilities sector, with annual revenues of $9 billion. It
serves millions of customers across a four-state territory, providing essential electricity services
that support residential, commercial, and industrial needs.

1.2 Project Motivation

With increasing demand for electricity and the need to modernize the grid, the company planned a
significant expansion of its distribution network. However, it faced several challenges:

= Shortage of Qualified Contractors: A limited number of distribution lineman companies
with the necessary expertise and resources to handle large-scale installations.
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= Regulatory Requirements: Mandates to increase local content in contracts to support
regional economic development.

= Safety Standards: Strict adherence to safety KPIs to ensure the well-being of workers and
the public.

= Budget Constraints: A fixed budget of $1.6 billion over a five-year period.

1.3 Project Objectives

= Optimize Contractor Selection: Identify and engage qualified lineman companies capable
of meeting the project's demands.

= Increase Local Content: Elevate local participation from 12% to at least 23%.

= Enhance Efficiency: Reduce lead times for crew ramp-up from 6-12 weeks to 1-3 weeks.

= Maintain Safety Standards: Ensure all contractors comply with safety KPls.

= Cost Savings: Achieve significant savings while delivering the project within budget.

2. Project Challenges
2.1 Shortage of Qualified Contractors
The pool of distribution lineman companies was limited due to factors such as:

= Specialized Skills Required: Installation of distribution lines requires highly trained and
certified linemen.

= Geographic Limitations: Contractors needed to have operations or be willing to establish
operations within the four-state territory.

= Resource Constraints: Existing contractors were already committed to other projects,
limiting their availability.

2.2 Local Content Requirements

Regulations mandated a significant portion of the work to be awarded to local companies to
stimulate economic growth. Challenges included:

= |ldentifying Local Suppliers: Limited humber of local companies with the necessary
qualifications.

= Balancing Cost and Compliance: Local companies sometimes had higher costs due to
smaller scale operations.

2.3 Safety Compliance

Safety was a non-negotiable aspect, with the company required to meet or exceed industry safety
KPls. This involved:

= Training Requirements: Ensuring all crews had up-to-date safety certifications.
= Monitoring and Reporting: Implementing systems to track safety performance.

2.4 Budget Constraints

Operating within a fixed budget necessitated:
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=  Cost Control Measures: Identifying opportunities for savings without compromising quality
or safety.
= Efficient Resource Allocation: Maximizing the value obtained from every dollar spent.

3. Optimization Approach
To address these challenges, the company employed a structured optimization approach:
3.1 Data Collection and Analysis

= Contractor Database: Compiled a comprehensive list of potential contractors, including
their qualifications, capacities, and geographic coverage.

= Cost Data: Gathered detailed cost estimates from contractors, including labor, equipment,
mobilization, and overhead.

= Regulatory Compliance Data: Assessed each contractor's ability to meet local content
and safety requirements.

3.2 Defining Business Constraints

= Local Content Targets: Minimum 23% local participation.

= Safety Standards: All contractors must meet established safety KPlIs.

= Crew Availability: Contractors must be able to ramp up crews within 1-3 weeks.
= Budget Limitations: Total project cost not to exceed $1.6 billion over five years.

3.3 Mathematical Modeling
Developed an optimization model incorporating:

= Obijective Function: Minimize total project cost while satisfying all constraints.

= Decision Variables: Selection of contractors, allocation of work volumes, and scheduling.

= Constraints: Local content percentages, safety compliance, crew ramp-up times, and
budget limits.

3.4 Solving the Optimization Problem

= Constraint Prioritization: Built potential award scenarios based on constraints and
capabilities of each supplier.

= Software Tools: Employed specialized optimization software capable of handling large-
scale problems.

= Scenario Analysis: Tested various scenarios to assess the impact of different contractor
combinations and resource allocations.

4. Implementation Strategy
4.1 Three-Tier Award System

Based on the optimization results, a three-tier award system was developed:

Tour De force
RAdvisors




Tier 1: Primary Contractors

= Characteristics: Large, qualified contractors with the capacity to handle significant
portions of the work.

= Responsibilities: Undertake the majority of installations, provide dedicated crews, and
meet aggressive ramp-up times.

= Local Content and Minority Business Requirements: Quantified the number of available
crews for each territory that met local content and minority business certifications.

Tier 2: Secondary Contractors

= Characteristics: Medium-sized contractors, including local companies, capable of
supporting primary contractors.

= Responsibilities: Handle overflow work, specialize in specific areas, and contribute to
local content requirements.

= Technical Expertise: Evaluated above ground and underground capabilities with number of
crews for each State.

Tier 3: Specialty Contractors

= Characteristics: Specialized contractors with niche skills.

= Responsibilities: Address unique challenges, such as difficult terrain or complex
installations.

= Regional/Local Availability: Availability of crews in a particular State and/or region.

4.2 Contract Negotiations

= Fixed-Price Contracts: Established fixed pricing to control costs.
= Performance Incentives: Included clauses rewarding contractors for meeting or exceeding
safety and efficiency targets.

= Local Content Clauses: Embedded requirements for local hiring and procurement.

4.3 Supplier Development Program

= Training and Certification: Offered programs to help local contractors and crews meet
qualification standards.

= Resource Support: Provided access to equipment and technology to enhance capabilities.

= Partnerships: Encouraged collaboration between larger contractors and local companies.

4.4 Safety Management

= Safety Protocols: Standardized safety procedures across all contractors.
= Monitoring Systems: Implemented real-time tracking of safety performance.
= Audits and Reviews: Regular safety audits to ensure compliance.

5. Results and Benefits

5.1 Cost Savings
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» Total Savings: Achieved $600 million in savings over the five-year contract period.
= Budget Compliance: Delivered the project within the $1.6 billion budget.

5.2 Increased Local Content

= Percentage Increase: Local content increased from 12% to 23%.
= Economic Impact: Stimulated local economies through job creation and procurement
from local suppliers.

5.3 Reduced Lead Times

=  Crew Ramp-Up Time: Reduced from 6-12 weeks to 1-3 weeks.
= Operational Efficiency: Enabled faster project commencement and completion.

5.4 Enhanced Safety Performance

= Safety KPIs Met: All contractors complied with safety requirements.
= Accident Reduction: Notable decrease in incidents compared to previous projects.

5.5 Improved Contractor Relationships

= Strategic Partnerships: Developed stronger relationships with contractors, fostering
collaboration and mutual benefits.

= Supplier Development: Enhanced capabilities of local contractors, increasing future
options for the company.

6. Key Success Factors
6.1 Comprehensive Data Analysis

Thorough data collection and analysis enabled informed decision-making and accurate modeling
of the optimization problem.

6.2 Effective Use of Optimization Techniques

Applying advanced mathematical modeling and optimization tools allowed the company to
balance multiple complex constraints efficiently.

6.3 Stakeholder Engagement

= Internal Alighment: Secured support from senior management and key departments.

= Contractor Collaboration: Worked closely with contractors to understand capabilities and
negotiate favorable terms.

= Regulatory Compliance: Maintained open communication with regulatory bodies to
ensure all requirements were met.

6.4 Robust Implementation Plan

A detailed implementation strategy ensured smooth execution, with clear roles and responsibilities
defined for all parties involved.
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7. Challenges and Mitigation Strategies
7.1 Limited Contractor Availability

= Mitigation: Developed the supplier development program to enhance the capabilities of
local contractors and expand the pool of qualified suppliers.

7.2 Ensuring Safety Compliance

= Mitigation: Implemented stringent safety protocols and provided training to all contractors
to uphold safety standards.

7.3 Managing Lead Times

= Mitigation: Negotiated with contractors to prioritize resource allocation for the project and
incentivized quick ramp-up through contractual terms.

7.4 Balancing Cost and Local Content

= Mitigation: Utilized optimization modeling to find the optimal balance, ensuring that
increasing local content did not excessively inflate costs.

8. Conclusion

The optimization project was a resounding success, addressing the critical challenges faced by the
electric utilities company. By leveraging advanced optimization techniques and strategic planning,
the company not only met but exceeded its objectives, achieving substantial cost savings,
enhancing local economic participation, improving operational efficiency, and maintaining high
safety standards.

This project serves as a model for other utilities and infrastructure companies facing similar
challenges. It demonstrates the effectiveness of combining data-driven decision-making with
collaborative stakeholder engagement to overcome complex industry challenges.
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