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The Day-Night Puzzle of Solar Energy

Ever wondered how the night Ivanpah solar power facility keeps generating electricity when the sun clocks
out? Located in California’s Mojave Desert, this 392-megawatt giant typically operates when sunlight bathes
its 173,500 heliostats. But here's the kicker - recent upgrades allow partial operation after dark, challenging
everything we thought about solar limitations.

Solar plants globally face a harsh reality: 30-40% energy production drops at night. For places like Dubai's
Mohammed bin Rashid Al Maktoum Solar Park or South Africa's Redstone project, this isn't just an
engineering challenge - it's an economic nightmare. California's grid operator reported 11% solar curtailment
during daylight peaks last quarter, while evening demand keeps climbing.

Ivanpah's Night Shift: How It Works
The facility's secret sauce? Thermal energy storage using molten salt. During peak sunlight, excess heat gets
diverted to insulated tanks containing nitrate salts heated to 565?C. At night, this stored thermal energy:

Generates steam for turbines
Provides grid inertiafor frequency control
Supports 3 hours of full-capacity operation

Wait, no - actually, the current setup isn't pure molten salt storage. Ivanpah's hybrid approach uses natural gas
combustion turbines as a bridge. This "band-aid solution" has drawn criticism but provides crucia grid
stability during California's wildfire-related blackouts.

Global Implications for 24/7 Solar

Chile's Atacama Desert plants are testing similar night operations using lithium-ion batteries. The results?
Battery systems respond 0.3 seconds faster to grid demands compared to thermal storage. But here's the rub -
thermal storage lasts 3x longer per dollar invested. For nations balancing reliability with costs, this creates a
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technological tug-of-war.

The Storage Showdown: Molten Salt vs Batteries

A 100MW solar plant needs night coverage. Option A uses Tesla Megapacks (cost: $380/kWh). Option B
deploys molten salt tanks (cost: $23/kWh thermal). The catch? Salt systems require 40% more land and can't
help with midday peak shaving. Ivanpah's approach sort of splits the difference, using 7% natural gas backup
during cloud cover or night transitions.

Cdlifornias Energy Gamble

Since implementing night operations in Q2 2023, Ivanpah's capacity factor jumped from 28% to 34%. Not
bad, right? But here's where it gets sticky - the facility now competes with PG&E's hydropower during
off-peak hours. The real test comes this winter when California’s residential heating demand typically spikes
by 40% after sunset.

What if every solar plant adopted similar night capabilities? The U.S. Energy Information Administration
estimates national curtailment rates could drop from 19% to 6% - potentially saving $3.7 billion annually. But
without standardized regulations for hybrid solar-gas plants, environmentalists worry about carbon loopholes.

Q&A: Burning Questions About Night Solar

1. How does lvanpah's night operation affect wildlife?

The reduced glare from heliostats at night benefits 63 bird species previously disoriented by daytime
reflections.

2. Could thistechnology work in cloudy regions?
Germany's Andasol plants prove thermal storage works in partial-cloud conditions, though with 22% lower
efficiency than desert installations.

3. What's the maintenance cost difference?

Night operations increase turbine wear by 15% but reduce mirror cleaning costs by 40% through off-peak
scheduling.

4. Are utilities paying premium rates for night solar?

Cdlifornias TOU (Time-of-Use) rates now offer $0.11/kWh bonus for solar delivered 8PM-11PM during

summer months.

Web: https://mavhone.co.za

Page 2/2



