DATA CENTERS AND NUCLEAR POWER ON THE
SUSQUEHANNA RIVER: MORE QUESTIONS THAN ANSWERS.
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UNANSWERED DATA CENTER ISSUES

DATA CENTERS — UNLIKE RESIDENTIAL AND
BUSINESS CUSTOMERS — REQUIRE A CONSISTENT
AND STEADY SUPPLY OF ELECTRICITY 24 HOURS A
DAY, SEVEN DAYS A WEEK.

THERE ARE A NUMBER OF ISSUES THAT HAVE NOT
BEEN ADDRESSED OR FULLY FLUSHED

OUT; AND, THERE ARE ALSO SEVERAL QUESTIONS
OF PARAMOUNT IMPORTANCE RELATING TO Al AND
NUCLEAR POWER.



WHAT IS THE PRIORITY: COMPUTERS OR HUMANS?

DO THE NEEDS OF BIG TECH OUTWEIGH PUBLIC BENEFIT?

WILL THE DATA CENTER BE CO-LOCATED OR IN-FRONT OF THE
METER?

AT WHAT POINT — IF ANY — DOES THE PUBLIC HAVE AN
OPPORTUNITY TO BE PART OF THE PROCESS
AND ESTABLISH PRIORITIES?

HOW WILL THE CONSUMPTION OF A LARGE QUANTITY OF WATER
FOR DATA CENTERS AND NUCLEAR PLANTS

WHICH OPERATE 24/7 IMPACT WATER SUPPLIES FOR FARMS,
FAMILIES, AND SMALL BUSINESSES?
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PENNSYLVANIA HAS THE SECOND HIGHEST CONCENTRATION
OF NUCLEAR POWER PLANTS IN THE NATION. THE FLEET
CONSISTS OF FOUR PLANTS AND 8 GENERATING STATIONS
WHICH GENERATE 32% OF PENNSYLVANIA’'S POWER OR
40,966 MW DURING THE SUMMER PEAK PERIOD.
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REFUELING

NUCLEAR POWER PLANTS MUST REFUEL EVERY TWO YEARS
FROM 30 TO 45 DAYS FOR REFUELING. THIS RAISES THE
QUESTIONS OF WHERE DO AMAZON AND MICROSOFT

GET THEIR ENERGY WHEN NUCLEAR PLANTS ARE DOWN

NUCLEAR POWER PLANTS GET REPLACEMENT ENERGY
DURING REFUELING—WHICH USUALLY OCCURS EVERY 18
TO 24 MONTHS—PRIMARILY FROM NATURAL

GAS, COAL, AND SOMETIMES INCREASED OUTPUT FROM
OTHER NUCLEAR UNITS.
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PEACH BOTTOM

THE PEACH BOTTOM ATOMIC

POWER STATION IS

THE ONLY NUCLEAR PLANT ON THE
SUSQUEHANNA RIVER NOT MARRIED
TO A DATA CENTER. PEACH BOTTOM IS
OWNED BY CONSTELLATION ENERGY
AND PUBLIC SERVICE ENTERPRISE
GROUP. BOTH ENTITIES OWN 50% OF
PEACH BOTTOM AND CONSTELLATION
IS THE SITE OPERATOR.

THE PLANT CAN WITHDRAW OVER 1.5
MILLION GPM, OR
APPROXIMATELY 2.16 BILLION

GALLONS PER DAY, FOR ITS
CONDENSFR COOIING SYSTFEFM




SUSQUEHANNA STEAM STATION

THE SUSQUEHANNA STEAM ELECTRIC STATION (“SSES”) IS
LOCATED IN LUZERNE COUNTY; AND, THE TOTAL COST IN 2007
DOLLARS WAS $7.983 BILLION. THE AREA INCLUDES

THE ANTHRACITE COAL REGION. PPL OPERATED THE PLANT
UNTIL JUNE, 2015 WHEN TALEN ENERGY WAS SPUN OFF FROM
PPL'S COMPETITIVE SUPPLY BUSINESS. TALEN ENTERED
BANKRUPTCY IN 2022, AND EMERGED FROM IT IN 2024.
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OWNERSHIP AND CONSUMPTION

TALEN ENERGY OWNS 90% OF
SUSQUEHANNA ELECTRIC STEAM
STATION AND IS THE SITE
OPERATOR. THE ALLEGHENY
COOPERATIVE OWNS THE REMAINING ’Uﬂ;
10% OF THE NUCLEAR STATION. THE 4 %
SSES HAS A CAPACITY OF 2,476 L
MEGAWATTS.

ONE HALF OF SSES’'S ELECTRICITY
WILL BE CONSUMED BY AMAZON IN
2032.



THREE MILE ISLAND UNIT-1 (“TMI-1") IS AN 835 MW
PRESSURIZED WATER REACTOR DESIGNED BY BABCOCK AND
WILCOX. THE INITIAL CONSTRUCTION COST FOR TMI-1 WAS
$400 MILLION OR $2.55 BILLION IN 2018 DOLLARS. TMI-

1 WANTS PERMISSION TO USE 73 MILLION G?
A DAY.

b

MICROSOFT REPORTEDLY ENTERED INTO AN
AGREEMENT WHERE THEY WOULD BUY ALL THE ELECTRICITY
THE 835-MEGAWATT TMI UNIT-1 WOULD GENERATE OVER 20
YEARS. THAT ENERGY IS FOR ONE CLIENT WITH LOCATIONS IN
THE MIDWEST AND VIRGINIA. THIS PLANT WILL NOT

CREATE ADDITIONAL BASELOAD.
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HOW TO MEET THE INCREASE IN POWER DEMAND?

THE GROWTH IN POWER DEMAND DRIVEN BY THE RISE OF
ARTIFICIAL INTELLIGENCE AND CLOUD COMPUTING IS
CURRENTLY BEING MET BY DISPATCHABLE FUEL, I.E., 13
COAL, GAS, AND NUCLEAR POWER. PENNSYLVANIA IS
RESOURCE RICH. ENERGY AND WATER CAPACITY

EXCEED DEMAND, BUT ARE ALSO EXPORTED.
PENNSYLVANIA IS EXPECTED TO RAMP UP CAPACITY TO
SHOULDER THE ENERGY AND WATER NEEDS OF DATA
CENTERS.



IS NATURAL GAS THE ANSWER?

THE MARCELLUS SHALE BOOM LED PEOPLE TO

BELIEVE GAS WAS THE ANSWER. PENNSYLVANIA
PRODUCES A SIGNIFICANT AMOUNT OF NATURAL

GAS, RANKING SECOND IN THE NATION AFTER

TEXAS, AND IN 2023 PENNSYLVANIA'S NATURAL 14
PRODUCTION REACHED ALMOST 7.6 TRILLION CUBIC :
FEET. IN 2024 PENNSYLVANIA EXPORTED AN
ESTIMATED 87 MILLION MEGAWATT-HOURS OF
ELECTRICITY; THUS, THIS MAKES THE

COMMONWEALTH THE LARGEST NET EXPORTER OF
ELECTRICITY IN THE NATION.



BABY, KILL!

KILL
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FRACKING SITES

THERE ARE FOUR FRACKING
FACILITIES ON THE
SUSQUEHANNA RIVER USING DRY
COOLING TECHNOLOGY




KING COAL IS DEAD! LONG LIVE THE KING!

MORE EXTENSIONS FOR RETIRING COAL PLANTS AND
EXPANSIONS FOR OPERATING MINES ARE BEING 17
PLANNED. A 1,400-ACRE EXPANSION TO A 2,800-ACRE
UNDERGROUND COAL MINE BENEATH THE PENNSYLVANIA :
TURNPIKE IN WESTMORELAND COUNTY HAS BEEN

APPROVED.



BRUNNER ISLAND

THREE MILE ISLAND'S NEIGHBOR, BRUNNER ISLAND, HAS
THREE UNITS WITH DUAL FUEL SWITCHING

CAPABILITIES ALLOWING IT TO OPERATE USING COAL OR
NATURAL GAS. THE PLANT OPENED IN 1961, AND THE
COMBINED CAPACITY OF THE THREE UNITS IS 1,546 a
MEGAWATTS. BRUNNER ISLAND IS TWICE THE SIZE OF TMI- 1
AND IS SET TO CEASE BURNING COAL BY THE END OF

2028. THE PLANT WITHDRAWS FROM THE SUSQUEHANNA AND
LATER DISCHARGES UP TO 795 MILLION GALLONS OF ONCE-
THROUGH CONDENSER COOLING WATER EACH DAY. (LOWER
SUSQUEHANNA RIVERKEEPER.)
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THREE MILE
ISLAND’S NEIGHBOR

I
WHAT IF A DATA CENTER AND 3
BRUNNER ISLAND CUT A .""
DEAL? IT IS UNLIKELY PJM
WOULD OPPOSE A COAL AND
GAS-POWERED DATA CENTER.
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DATA CENTERS ARE NOT INCENTIVIZED TO CONSERVE
ENERGY OR INVEST IN ENERGY EFFICIENCY PROGRAMS.
THEY CANNOT PARTICIPATE IN LOAD SHIFTING OR
ROLLING BROWN OUTS BECAUSE THEY NEEDED TO BE
OPEN 24/7.

21

DRY COOLING: KEY INCENTIVES & BENEFITS

FASTER PERMITTING.
FLEXIBLE SITING. |
REDUCED FEES. BASIN COMMISSION
PERMITTING EXEMPTIONS. NY ® PA = MD = USA




WATER: TOO CHEAP TO METER?

DATA CENTERS MARRIED TO NUCLEAR PLANTS ARE A
WATER CONSUMPTION JUGGERNAUT. THE AVERAGE DATA =2
CENTER USES ONE MILLION TO FIVE MILLION GALLONS OF :
WATER PER DAY, EQUIVALENT TO THE DAILY WATER USE OF
A TOWN WITH A POPULATION OF 10,000 TO 50,000
RESIDENTS, ACCORDING TO A STUDY BY FREDERICK
COUNTY, MARYLAND.



A PRIME EXAMPLE OF THE SCALE OF WATER
CONSUMPTION IS THE SUSQUEHANNA STEAM ELECTRIC
STATION (“SSES”) LOCATED IN LUZERNE COUNTY. WHEN
SUSQUEHANNA STEAM ELECTRIC STATION CAME ON-LINE
IN 1983, ITS ORIGINAL APPLICATION FOR WATER
CONSUMPTION WAS 40 MILLION GALLONS PER DAY 23
(“MGD”). SINCE THEN, UPRATES AND DEMAND :
HAVE IMPACTED WATER USE. TALON ENERGY RECEIVED
PERMISSION FOR RENEWAL OF SURFACE WATER
WITHDRAWAL OF UP TO 76.000 MGD FROM THE
SUSQUEHANNA RIVER, CONSUMPTIVE USE OF UP TO
53.000 MGD.



DRY COOLING BENEFITS

nhakit
THE SRBC ISSUED A POLICY STATEMENT IN =
THE SUMMER OF 2024 IN SUPPORT OF DRY R iaam
COOLING. THIS STRATEGY USES AIR
RATHER THAN WATER TO REMOVE HEAT
FROM A SYSTEM. DRY COOLING HAS
THE ADDITIONAL ADVANTAGES OF
MINIMIZING WATER CONSUMPTION,
AND ELIMINATES MANY OF THE ADVERSE
ENVIRONMENTAL PROBLEMS ASSOCIATED
WITH A CONVENTIONAL WET COOLING '? : -
SYSTEM. DRY COOLING HAS BEEN ADOPTED | N
BY FOUR FRACKING FACILITIES ON THE S

SUSQUEHANNA RIVER.

POWERHOUSE




NEI DRY COOLING STANCE

THE NUCLEAR ENERGY INSTITUTE OPPOSED THE ADOPTION
OF THE DRY COOLING PROPOSAL ARGUING IT WAS LESS
EFFICIENT AND MORE EXPENSIVE.
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TMI-ALERT TESTIFIED IN SUPPORT OF DRY COOLING AS AN
ALTERNATIVE TO LARGE CONSUMPTIVE AND SURFACE :
WATER USE AT NUCLEAR PLANTS. TMIA STATED THIS WAS
A MORE ENVIRONMENTALLY FRIENDLY OPTION, AND
ALLOWED FOR SMALL BUSINESSES, FARMING AND PUBLIC
HEALTH.



TMI-1 TEST CASE

THE FIRST MAJOR TEST OF THIS
POLICY IS THE RESTART THREE
MILE ISLAND UNIT-1. THE
BROADER QUESTION IS WHEN
WILL THERE BE A PUBLIC

POLICY DISCUSSION ON WATER
ALLOCATION AND WATER EQUITY?

)

NUCLEAR
ENERGY
INSTITUTE



DATA CENTERS AND FERC

AMAZON WEB SERVICES (“AWS”) ACQUIRED A DATA
CENTER CAMPUS FROM TALEN ENERGY THAT IS CO-
LOCATED WITH THE SUSQUEHANNA NUCLEAR POWER
PLANT IN PENNSYLVANIA. THE DATA CENTER IS SITUATED2
ON THE SAME PROPERTY AS THE POWER PLANT, AND IS
DESIGNED TO BE DIRECTLY POWERED BY THE NUCLEAR
PLANT'S OUTPUT. HOWEVER, THE CO-LOCATION
ARRANGEMENT HAS FACED SOME CHALLENGES AND IS
CURRENTLY IN DISPUTE WITH PJM INTERCONNECTION,

A REGIONAL GRID OPERATOR.
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RELIABILITY AND COSTS

MEMBERS OF THE FEDERAL ENERGY REGULATORY
COMMISSION HAVE VOICED CONCERN ABOUT HOW THE
AMAZON DATA CENTER, WHICH DIVERTS ELECTRICITY
FROM THE BROADER GRID, MIGHT AFFECT POWER »
RELIABILITY AND COSTS FOR THE GENERAL
PUBLIC. REGARDLESS, AMAZON HAS A ONE-

TIME OPTION TO CAP ITS COMMITMENT AT 480 MW.

TALEN HAS REACHED AN AGREEMENT TO SELL 1.920 MGW

AMAZON BY 2032.



CONCLUSION

THE GROWTH RATE FOR ELECTRICITY DEMAND IS LIKELY

TO INCREASE, AND LARGELY DRIVEN BY DATA CENTERS.
HOWEVER, ACCESS TO WATER RESOURCES

WILL IMPACT SITING, AND THE HYPER SCALE CENTERS - 2
LIKE AMAZON - ARE GOING TO REQUIRE MORE LAND THAN :
EARLIER DATA CENTERS. :

PENNSYLVANIA HAS APPROXIMATELY 77 DATA
CENTERS OPERATED BY 43 OPERATORS ACROSS 12
MARKETS.



AMAZON'S DATA CENTER

ENCOURAGE DRY COOLING FOR ADDITIONAL WATER CONSUMPTION
REQUESTS.

MONITOR AND PROVIDE RECORDS OF WATER TEMPERATURE AT THE
POINT OF DISCHARGE. 30

PROVIDE RENEWABLE ENERGY AS BACKUP POWER WHEN THE SSE§
IS SHUT DOWN FOR REFUELING.

IMPLEMENT AMAZON’S “WATER REPLENISHMENT” BY MONITORING
AND PROTECTING WETLANDS,AND BY ESTABLISHING CONSERVATIO
N EASEMENTS IN SENSITIVE AREAS.



DATA CENTER EXPANSION

THERE ARE WAVES OF DATA CENTERS ON THE HORIZON, AND THEY
WILL NEED A LOT OF POWER AND WATER. WHAT IF DATA
CENTERS DON'T EXPAND AT THE RATE PREDICTED? WHAT IF
RETIREMENTS ARE DELAYED, AND DON'T OUTPACE THE
CONSTRUCTION OF NEW RESOURCES?

w
—
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THE ROLE OF DISPATCHABLE FUEL SOURCES, (COAL, GAS, AND
NUCLEAR) ESPECIALLY NATURAL GAS, WILL PLAY A LARGE ROLE.
NATURAL GAS CURRENTLY ACCOUNTS FOR 26 PERCENT OF THE
ELECTRICITY CONSUMED BY DATA CENTERS, WITH NUCLEAR
ENERGY HOLDING A 15 PERCENT SHARE.



DISTRIBUTION AND
RESILIENCY

DISTRIBUTION AND RESILIENCY [y
FOR THE GENERATION OF Al [¢
WILL REQUIRE MORE RESILIENT )
TRANSMISSION CAPACITY. '
DATA CENTERS CONNECT AT
MUCH HIGHER TRANSMISSION
VOLTAGES, AND

THEY REQUIRE HEAVIER DUTY W@ Hi
WIRES THAN TYPICAL ELECTRIC Bl |
USERS L




QUESTIONS FOR DATA CENTER DEVELOPMENT

DATA CENTERS AND NUCLEAR PLANTS ARE NOT ISOLATED
FROM MACRO- ECONOMICS. DISPATCHABLE ENERGY AND
RENEWABLE ENERGY SCHEDULES WILL HAVE TO COMPETE
AND CONTEND WITH COMMODITY PRICES, TARIFFS,

AND SUPPLY CHAIN DELAYS.

33

WHAT ABOUT THE CONSUMER? WHAT ARE THE OPPORTUNITY
COSTS?

SHOULD EXCLUSIVE CONTRACTS BETWEEN DATA CENTERS AND
NUCLEAR POWER PLANTS BE PRIORITIZED OVER PUBLIC

SERVICE?



DIFFICULT PROBLEMS FOR DATA CENTER
DEVELOPMENT

NEW PROJECTS AND NEW RULES WILL ALTER THE BALANCE
OF POWER. NOTHING RUNS 24/7/365. A DIVERSE RANGE
OF ENERGY AND FUEL SOURCES WILL BE NECESSARY TO
MEET DEMAND. THERE IS NO CURE ALL. THE OLD WAY OF .
DOING BUSINESS HAS TO BE SUPPLANTED BY BETTER
COORDINATION AND OVERSIGHT, CLEAR AND CONSISTENT
STANDARDS AND REGULATIONS, AND EQUAL
OPPORTUNITIES TO ACCESS THE GRID FOR ALL ENERGY

SOURCES.



ELECTRICITY PRICES
US States by Electncnty Pnces
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Hawaii 42.86 < xW! . North Dakota ! ¢/AWh

U.S. Average:
16.48 c/kWh

Caldfornia kW . Nebraska 1.53 oWt
Massachusetts s KWh . Idaho i
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DATA CENTER EXPENSIVE MARRIAGE TO NUCLEAR POWER

THE MARRIAGE OF DATA CENTERS TO NUCLEAR POWER IS AN
EXPENSIVE PROPOSITION. NOTHING IS CHEAP, AND NOTHING IS
CERTAIN. NOTHING RUNS ALL THE TIME.

THE PARTNERSHIP BETWEEN DATA CENTERS AND NUCLEAR POWER®
PLANTS HAS THE POTENTIAL TO SUPPLY A PORTION OF :

—
~

THE DEMAND FOR DATA CENTERS, BUT DOES NOTHING TO ADDRES:
THE ENERGY NEEDS OF BUSINESSES, CONSUMERS, AND FARMERS.

WHEN IT COMES TO DATA CENTERS AND NUCLEAR POWER
PLANTS HOOKING-UP: THE GLASS IS NEITHER HALF FULL OR HALF-
EMPTY. IT’S EXPENSIVE AND OPAQUE.



DATA CENTER FUTURE PARADISE OR DISASTER?

w
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