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Transformers: The Backbone of the Grid
« The U.S. electric grid depends on large power transformers — massive machines
that can weigh up to 800,000 pounds.
o They allow electricity to move long distances at high voltages.

« Demand is surging, and wait times for new large transformers have stretched to
five years.

A Design That Hasn’t Changed Much
« The basic transformer design dates back to the 1880s (William Stanley).
o Steel cores wrapped with copper windings use magnetic fields to raise or lower
voltage.
« Even Thomas Edison would recognize the modern version.
« Today’s challenge is making them efficient enough to handle ultrahigh voltages
(up to 765,000 volts).
Why They’re Hard to Build
o Manufacturing requires a mix of:
o Skilled welders
o Machinists
o Winders
o Painters
o Other specialized technicians
e The process is slow, manual, and extremely precise.
« A transformer’s three steel “prongs” each get separately assembled copper
windings.
o Oil circulates through the core, conservator tank, and cooling fins to prevent
overheating.
Cost and Supply Crunch
e The largest units can cost up to $14 million each.
o Data-center companies often pay premiums to jump the line.

o That pushes rural cooperatives, solar farms, and smaller utilities even further
back.

Why This Matters
o The transformer shortage threatens:
o Adding new power sources
o Responding to grid stresses
o Avoiding long-term blackouts
« There’s no clear end to the shortage.
About the Photographer
o Christopher Payne, trained as an architect, documents American manufacturing
and craftsmanship.
o His work is featured at the Cooper Hewitt, Smithsonian Design Museum.



