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Overcoming Multi-Year Interconnection Delays, Safe Harbor Pressures,
and High-Voltage Equipment Shortages through Resilient Global Supply Strategies
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Introduction:
The Grid Modernization Crisis

The global transition toward renewable energy, driven by aggressive
decarbonization mandates and massive capital inflows from initiatives
like the U.S. Inflation Reduction Act (IRA), has placed unprecedented
strain on utility transmission and distribution networks. Renewable
energy providers, solar farms, wind farms, and Battery Energy
Storage System (BESS) developers are rapidly expanding
infrastructure to connect massive amounts of clean power to the
market. However, the modernization and expansion of the high-

voltage grid has hit a critical barrier: the severe shortage of major

electrical infrastructure components.
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Q
How severe are the current U.S. utility interconnection
backlogs, and what role do equipment bottlenecks play?

Today, adding commercial-scale renewable assets or EV charging hubs frequently requires waiting 12 to 18
months just for local utilities to upgrade sub-stations and lines. Larger utility-scale solar and wind projects are
often delayed for years in interconnection queues. A primary cause is the severe lead time inflation for critical
grid assets. High-voltage power transformer delivery timelines have expanded from 18 months to

over 3 to 5 years, turning procurement into the primary bottleneck for green field development.

The Grid Modernization Crisis Ol
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The Financial Stakes: Tax Credits and
Safe Harbor Timelines

In the highly competitive utility and renewable energy sectors,
procurement schedules are inextricably linked to regulatory deadlines.
Tax credits serve as the foundational financial driver for solar, wind,
and storage developments. Under these frameworks, safe harbor
deadlines dictate strict rules where developers must either begin

physical construction or procure a minimum percentage of total

project equipment cost to lock in favorable tax credit rates.
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How do safe harbor deadlines amplify procurement risks for
developers under current U.S. market conditions?

If a developer fails to secure critical equipment like medium-voltage switchgear or step-up transformers before

a safe harbor deadline expires, the project's financial model can collapse due to the loss of multi-million dollar

tax incentives. Because lead times for high-voltage equipment (specifically in the 27 kV to 38 kV and above

ranges) have soared, developers can no longer rely on traditional spot-market or short-term ordering.

Securing a manufacturing partner with guaranteed production slot allocations is essential to maintaining

project viability.
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LS ELECTRIC's
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Integrated Supply Strategy
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Proactive Supply Chain Management and
Component Security

LS ELECTRIC addresses these severe market constraints by executing
a highly disciplined five-pillar procurement strategy that focuses on
Supplier Diversity, Vertical Integration, Early Procurement, Quality
Control, and Proactive Communication. Rather than relying entirely on
third-party sub-tier vendors for long-lead components, LS ELECTRIC
actively secures critical sub-materials—such as specialized protection
relays, surge arrestors, and circuit breakers—early in the design cycle.
In many instances, the company strategically stockpiles these items
upon client approval to fully shield production schedules from market

volatility.



Q

How does LS ELECTRIC
guarantee delivery
commitments when core
sub-components are
facing global shortages?

A manufacturer's true capacity is defined by its
supply chain sovereignty. LS ELECTRIC operates
highly automated, world-class manufacturing
facilities, including its core breaker production lines in
Cheongju, South Korea. By manufacturing its own
circuit breakers and core mechanisms internally,

LS ELECTRIC eliminates dependency on external
component markets. This level of vertical integration
enabled the company to successfully deliver more
than 1,500 sections of ANSI/IEEE low-voltage gear
and 300 sets of cast coil transformers to North
American mega-projects completely on schedule
during the peak supply chain disruptions of 2022.
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ANSI/IEEE Low-Voltage Gear

On-Schedule Amid Supply Crisis

-I y 500 + Sections

Cast Coil Transformers

On-Schedule Amid Supply Crisis

300+ sets

Power Testing & Technology (PT&T) Center

Reduce Testing & Certification Timelines

Up to 6-8 Weeks

Standardization To further accelerate grid interconnection timelines, LS ELECTRIC utilizes proactive

and Rapid System

design standardization to significantly compress engineering design cycles for

customized utility orders. By standardizing core layouts, production start dates are

Validation

pulled forward, and field integration is greatly simplified. Furthermore, the company

leverages its specialized Power Testing & Technology (PT&T) center, which operates

under the UL Client Test Data Program (CTDP), allowing rapid, in-house execution

of Factory Acceptance Testing (FAT) and complex system-level compliance

validations, shaving months off the regulatory approval path.
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Utility-Scale Infrastructure
Portfolio and
Post-Sale Resilience
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Grid Application

Substation
Interconnection

Renewable
Generation & BESS

Grid Automation &
Control

LS ELECTRIC Technical Competency

High-Voltage Transformers (HVTR),
Gas Insulated Switchgear (GIS),
27 kV-38 kV Equipment

MV/LV ANSI/IEEE Switchgear,
Smart Substation Kiosks,
MSSP 2.0 Solutions (UL 1741)

Advanced Protection Relays,
SCADA Systems,
Real-time Grid Monitoring Analytics

Operational Advantage

Guaranteed slot allocation and robust
manufacturing capacity to bypass
3+ year lead times.

Vertical integration ensures seamless
power conversion and compliance with
evolving grid codes.

Enhances distribution system reliability,
enables rapid fault isolation,
and minimizes wide-area outages.

Localized Lifecycle Support and Field Services

To provide responsive and localized after-sales support in highly demanding utility markets, LS ELECTRIC

operates its comprehensive Technology Campus in Bastrop, Texas, alongside dedicated parts warehouses in

Los Angeles and Chicago. This localized infrastructure allows the company to maintain a 24/7 technical support

hotline and rapidly dispatch field service engineers directly to remote solar, wind, or utility substations. Whether

performing emergency maintenance or supporting the final on-site assembly of loose-shipped switchgear,

LS ELECTRIC provides utility operators and renewable energy developers with the long-term operational

confidence required to scale the modern grid.
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