ELECTRIC POWER
RESEARCH INSTITUTE

=2l

Building the Next-
generation Fleet of Large
Coal-fired Power Plants

RERMEBW N NIRRT

Dr. Jeffrey N. Phillips

Senior Program Manager

2017 U.S.-China Clean Coal Industry Forum
November 30, 2017




What Will Be Needed in New Coal Power Plants?
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= | ower Operating Costs
= Lower Environmental Impact
= Greater Operating Flexibility
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Lower Operating Costs
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» Higher Efficiency = Lower Fuel Costs
= More Automation = Less Labor Costs

= More Reliability = Lower Maintenance - \
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History of A-USC Materials Programs in U.S. — The Path to
Higher Thermal Efficiency
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Nickel Alloy Casting Development
REesNRFETR
» Haynes 282 Nickel Alloy

= Casting of half of full-size steam turbine stop
and control valve

= Suitable for use up to 760°C

Violume: 19,804 cub. Inches
N Approx Weight~ 5,942 Lbs.

= Haynes 282 &4
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Improved Instrumentation, Controls & Automation
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Advanced process control strategies,

automated startup and turndown « SEHE LRI ] SRS B 303 ShAEL
Enhanced reliability through monitoring « 5 28 YR PR 25 3 T R S A
& prognostics « RIE AR RBHEIE DT 5 EER
eLow-cost sensing & data analytics for SRICHER G RIS BT T
advanced system diagnhostics A Bk 8l /ER I8 N
Smart devices & automated operations to RIS EN

support a new workforce
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Lower Environmental Impact
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» Lower SOx, NOx, Particulates (PM),
Hg and CO, emissions

= |ess water consumption

» Beneficial use of by-products (flyash,
CO,, etc.)
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More Operating Flexibility
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= Quicker starts
* Rapid ramping up and down

= Deeper turn down (lower minimum
load)
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Boiler header ligament
cracking due to thermal fatigue
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Bulk Energy Storage: An Alternative to Operating Flexibility?
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Fossil Power Plants without Energy Storage Fossil Power Plants with Energy Storage
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Energy Storage Options — Power Rating vs Discharge Duration
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= Grid Support Energy Management
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System Power Ratings H] Th3

Only Bulk Energy Storage Can Help Avoid or Moderate the Effects of Cycling
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Conclusions &

= The current power generation market is very = BRIK T FHER HEN

competitive — BREERARNSIFEAEFYL &
— Lots of low marginal cost and s N TS A Sy, BRIE R AN
environmentally-friendly options _ EHE
= To remain competitive, coal power plants _ EEHW
must become ) e
. — HHFF
— More fuel efficient R 5 R K
— More automated T 4o
- BRERE

— Cleaner
— Lower consumers of water
— More flexible to operate
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