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For the people who love Kentucky’s farms, rivers, wildlife, and small communities — and who believe progress should be informed, transparent, and responsible.

Author’s Note

You shouldn’t need to be an engineer to understand what is being built in your community.

That sentence is the reason for this edition. AI data centers are often discussed through unfamiliar terms: megawatts, load factor, GPUs, liquid cooling, switching stations, tariffs, interconnection studies, microgrids, power purchase agreements, water consumption, and transmission upgrades. Those terms can make an ordinary resident feel as though the important questions belong only to specialists. They do not.

This book separates documented facts from estimates, proposals, projections, and developer statements. A project described as planned, proposed, requested, contracted, or under study is not treated as an operating facility. Requested electrical load is not the same as studied load; studied load is not the same as contracted capacity; contracted capacity is not the same as actual metered consumption.

The regional focus remains the Ohio River corridor and connected communities in Kentucky, Indiana, and Ohio. Electricity, water, transportation, agriculture, environmental systems, and economic decisions cross county and state lines. The goal is not to tell readers what conclusion to reach. It is to give them enough understanding to recognize the right questions and demand answers that can be checked.
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	The central idea


	An AI data center is digital infrastructure with a very physical footprint. The computers are only one part of the system. Electricity, cooling, fiber, land, substations, generators, batteries, water systems, roads, and contracts make the computing possible.




1. What an AI Data Center Actually Is

A data center is a building — or a campus of buildings — filled with computer servers, storage, networking equipment, electrical equipment, and cooling systems. In everyday language, it is a factory for digital information. Instead of turning steel into cars or grain into food, it uses computing equipment and electricity to store, move, and process information.

Data centers support websites, banking, health records, cloud storage, video streaming, business software, government systems, phone applications, and artificial intelligence. An AI data center is not a completely different species of building, but AI can change the scale and density of what happens inside it.

	Computing: CPUs, GPUs and other accelerators perform calculations.

	Networking: high-speed switches and fiber move enormous volumes of data.

	Power: substations, transformers, switchgear, UPS systems and batteries deliver stable electricity.

	Cooling: air, chilled water, evaporative systems, direct-to-chip liquid cooling or hybrid designs remove heat.

	Backup: generators and batteries help maintain service during disturbances or outages.

	Security and operations: physical security, monitoring, maintenance and telecommunications keep the facility functioning.


The phrase “data center” can describe something small or something enormous. That is why the first public question should always be about scale: acreage, buildings, phases, requested electrical load, contracted load, cooling design, and ultimate buildout.

2. Follow One AI Question: From Your Phone to the Data Center

Suppose you type a question into an AI application. The words leave your phone or computer as digital data. They travel through your internet connection and fiber networks to computing infrastructure. Software directs the request to servers containing specialized processors. Those processors perform mathematical operations needed to generate a response.

Every step has a physical side. Network equipment needs electricity. The processors need electricity. Power conversion equipment loses some energy as heat. The processors themselves create heat. Cooling equipment must carry that heat away. The answer then travels back through the network to you.


	The chain


	YOU → INTERNET/FIBER → NETWORK EQUIPMENT → AI SERVERS/GPUs → ELECTRICITY BECOMES COMPUTATION + HEAT → COOLING REMOVES HEAT → RESPONSE RETURNS TO YOU




One AI question uses only a tiny fraction of a data center’s resources. The infrastructure issue appears at scale: millions of users, model training, repeated inference, thousands of processors, multiple buildings, and systems designed for very high availability.

3. Why AI Changed the Scale: GPUs, Training, Inference, and Dense Racks

Traditional cloud computing was already expanding data centers. AI accelerated that trend because modern models can use large clusters of specialized processors working together. Graphics processing units, or GPUs, were originally associated with graphics but are well suited to the parallel mathematical work used in many AI systems.

Training and inference

Training is the process of building or refining a model from large amounts of data. It can involve large groups of processors operating together for extended periods. Inference is what happens when a trained model is used to answer a question, generate an image, classify information, or perform another task. A popular service can create enormous aggregate inference demand even when one individual request is small.

Rack density

A rack is a cabinet that holds computing and networking equipment. AI hardware can pack much more electrical demand into each rack than older general-purpose computing. Higher rack power density means more heat must be removed from a smaller space. That is one reason liquid cooling has become increasingly important in high-density AI facilities.

DOE has described AI data centers as a rapidly growing and increasingly dynamic class of large electric load. The exact future demand remains uncertain because hardware efficiency, software efficiency, AI use, construction schedules, and market conditions can all change.

4. Electricity in Plain English: MW, MWh, Load Factor, and the Five-Number Test

MW is power; MWh is energy

A megawatt (MW) measures power at a moment in time. A megawatt-hour (MWh) measures energy over time. If a facility draws 100 MW continuously for one hour, it uses 100 MWh. If it drew 100 MW continuously for an entire year, the mathematical maximum would be 876,000 MWh, before accounting for changing load or downtime.

Load factor

Load factor describes how heavily a facility uses its available or peak demand over time. Two facilities can both be described as 100 MW projects yet use very different amounts of annual energy if one operates near that level much more consistently.


	Never let one megawatt number tell the whole story


	Write down five numbers separately: (1) load originally requested, (2) load being studied, (3) contract capacity, (4) expected first-year or ramped load, and (5) actual metered load once operating.




This is especially important when a campus is described with a large headline number such as 800 MW. That number may describe an ultimate requested or evaluated capacity rather than present electricity consumption.

5. From the Power Plant to the Server Rack

Electricity does not begin at the data-center fence. Generation supplies the broader electric system. High-voltage transmission moves bulk power across long distances. Substations and transformers change voltage and route power. Distribution or dedicated facilities carry it toward the customer. Inside the campus, additional transformers, switchgear, UPS systems and power-distribution equipment deliver electricity to the racks.

A large data center can therefore require much more than a new local power line. Utilities may study generation adequacy, transmission constraints, substations, transformers, breakers, protection systems, voltage performance, reliability, and construction schedules.

Renewable claims require careful wording

A company can purchase renewable electricity through contracts, power purchase agreements, renewable energy certificates, or other arrangements while remaining physically connected to a mixed regional grid. Those arrangements can support renewable generation, but a contractual renewable-energy claim is not automatically the same thing as proving that every electron serving a facility came from a renewable generator every hour.

The useful public questions are: What resource is physically expected to serve the load? What new generation is assumed? What transmission is needed? What contracts or certificates support environmental claims? What happens during hours when the contracted renewable resource is not producing?

6. Cooling the Computers: Heat, Water, Air, and Liquid Cooling

Nearly all electricity used by computing equipment eventually becomes heat. A data center therefore has two continuous jobs: compute information and remove heat.

Cooling can use outside air, mechanical refrigeration, evaporative systems, cooling towers, direct-to-chip liquid cooling, immersion technologies, or combinations. “Liquid cooled” does not by itself answer how much water a facility consumes. A liquid loop inside the building may ultimately reject heat through dry coolers, cooling towers, or another system.

The water-energy tradeoff

Some designs can reduce on-site water consumption by relying more heavily on dry cooling or mechanical refrigeration, which may increase electrical demand under some conditions. Evaporative cooling can reduce cooling electricity but consumes water. The correct comparison is project-specific and should include both energy and water.

	Maximum daily withdrawal

	Annual withdrawal

	Annual consumptive use

	Water source

	Wastewater or blowdown destination

	Cooling behavior during extreme heat

	Drought operating plan


7. Fiber: The Infrastructure People Rarely See

AI campuses need more than electricity. They also need high-capacity telecommunications. Fiber-optic cables carry data using light and connect the facility to users, cloud regions, other data centers, internet exchanges, and sometimes separate buildings within the same campus.

Fiber can influence siting because developers value multiple routes, redundancy, low latency for some applications, and access to major network corridors. Fiber construction can involve rights-of-way, easements, conduit, road crossings, and utility coordination. It is less visually dramatic than a transmission line, but it is part of the infrastructure picture.

8. Who Owns What? Landowner, Developer, Utility Customer, Operator, Tenant, and End User

One of the easiest mistakes in community research is assuming every company name refers to the same role. A project may involve a landowner, development company, special-purpose LLC, construction contractor, utility customer, data-center operator, tenant, cloud provider, and final AI user.

	Landowner: owns the real estate.

	Developer: assembles land, permits, financing and infrastructure.

	Special-purpose entity: may hold the property or project rights.

	Utility customer: signs for electric service and may carry contractual obligations.

	Operator: runs the completed facility.

	Tenant or hyperscaler: leases capacity or buildings.

	End user: the company or customers ultimately using the computing service.


The names can change as a project moves from land acquisition to development to operation. The safest approach is to state only the role supported by the document in front of you.
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