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SANDIA RENEWABLE ENERGY PROGRAMS

WIND ENERGY WATER POWE

Multiple Integrated Leverage Sandiads uniModelingMat er |
R&D Facilities Computing , Experimental, Engineering capabilities




SANDIA AND KIRTLAND AFB

NationaliSolar? & Weoms —
ThermaljTest'Facility ~
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REQUIREMENTS BASIS FOR SANDIA & KAFB-MERO EFFORTS

A THE WHITE HOUSE

WASHINGTON > v

Government -wide 100%
carbon pollution -free
electricity on a net annual
basis by 2030, including
50% on a 24/7 basis

EXECUTIVE ORDER 14057, CATALYZING

CLEAN ENERGY INDUSTRIES AND JOBS

THROUGH FEDERAL SUSTAINABILITY

CUI//PROPIN

Energy resilience
solutions need not be
limited to traditional

standby/emergency
generators

DEPARTMENT OF DEFENSE INSTRUCTIO
(DoDI) 4170.11

N

7 days of resilience for
critical missions 7
iIndependent of
commercial
Infrastructure

AIR FORCE POLICY
DIRECTIVE 9a17

CUI//PROPIN




LARGESCALE ENERGY REQUIREMENT

Projected Hourly Electrical Load for KAFB/Sandia 2023-2033
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Load requirement (2023):

75 MW Peak
450 GWh / year

Resiliencescenario:

25 MW
for 2 weeks



onaliSolarss

/ Meet KAFB/Sandia - -NM Resilience and T“““""’._.Q~
Net -zero goals -

ASGARID
Advanced Solar Generation And Resilience D_eployment

Q Accelerate commercialization ‘of
game -changing energy technologies
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National Solar Thermal Test Fa%lty
Turning Up the Heat since 1978

=

>1000 °C

A Solar Fuels

A Thermochemical Storage

A High-intensive industrial processes

>700 °C

A High-efficiency power cycles
A Utility-scale Thermal Storage

~600 °C
A State of the Art (Molten Salt)
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COMPARING PV AND CSP SYSTEMS COST

When long duration storage needed, CSP+TES is more cost -effective

0.18

0.16

0.14

0.12

0.10

0.08

LCOE ($/kWh)

0.06

— PV+BES
— CSP+TES AModel results for generic solar +
storage system with a 100 MW of
overnight output capacity

0.04

0.02

0.00 ALCOE = Levelized Cost of Energy

4 6 8 10 12 14

Storage Duration (Hours)
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FrNERGY FLOWS

HYBRID SOLAR MICROGRJ

What are optimal

candidate designs?

Limited

Limited Limited
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.0
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OTHER OVERLAYED CONSTRAINTS
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What are optimal
designs consideringll
these constraint®
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ENergyLogistics andntegratedTechnologyENyine

Inputs Generation | Storage Outputs

BES | CAPEX

Location/
weather

Priorities for Priorities for
load satisfaction = load satisfaction
and storage apd storage Hourl
Hourly load [ charging discharging : y Energy use
profile schedules dispatch metrics

profile
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LCOE real UsD kwh

ENLITENg SAMPLE RESULTS

Phase2 System Variations on 1000 Acres

® PV only :
0.1007 4 1 tower ®
& 2 towers [ ] g : mEm Phase0 PV _to load_MWh_e
] ] : ® 80 - mmm phase0_BES_to load_MWh e
0.095 4 ® o s © mmm Phasel PV to load MWh e
] e @ : ® (] _ mmm Phasel BES_to_load_MWh_e
S e T ® ™ L] g 60 - B phase2 PV _to_load MWh_ e
0.090 - s @ l. e © = EEm Phase2 BES to load MWh e
| s ® ® '. e © > mmm Phase2 TES to load MWh e
® e 9,9 o D07
] L] ]
1 0.085 - s & ® o ©° o o g
® o e ©® o, @ 2
° ® ®
] ] L] @ 20 1
| * o, o 0° o
0.080 ® ® . ® e g ©
L] .C' [ ] ]
e . o ° o xS 2 > [ S A ®
® @ ® ot ot o'F o'r i o ot odd
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@ o Dateftime
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T T T T T
0.76 0.78 0.80 0.82 0.84

percent load by system realtime
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SITING AND
ENVIRONMENTAL

CONSIDERATIONZ




SITING AND ENVIRONMENTAL CONSIDERATIONS

x Mission Compatibility x Wildlife and habitat
x Competing land use % Soll Erosion

x Visual resources and glare x Water Consumption
x Glare (flight operations) x Watershed

x Cultural Resources x Fugitive emissions

Must I nclude I n the I mpact analysis: transmiss.i

17



PRELIMINARY SITE SCREENING

ASite B: Close to a residential
community and Airport

ASite C: Tied up in regulatory process

ASite D: Difficult topography w/roads
washed out

ASite E: Mission impact
ASite F: Mission impact

ASite G: Close to Isleta Pueblo land.
Mission impact

ANSTTF: Insufficient land for Phase 2
but suitable for Phase 1

CUI//PROPIN 18



CANDIDATE SITES

TRUMBUL'L

S VI YAGE
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PHASE 1 SITE: NSTTF COMPLEX

TRUMBUL'L
AVILYAGE
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3 R & '150 Acres
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PHASE BITE NSTTF COMPLEX

et P

Existing NSTTF Solar Tower and
Gen 3 CSP Pilot Plant (R&D)

Deployment scale: 40 MW, 150-Acres




PHASE BITE NSTTF COMPLEX

Map is notional




FROM WHERE WOULD THE PH 1 PV SYSTEM BE VISIBLHg®

MaplD: 5¢24156 10/23/2024 SNL EGIS Org. 04643

Set B

Lo e

i b i B
Projected viewshed for Phase 1 Viewshed model does
T not account for manmade

s (40 MW of PV) at the NSTTF Site structures or vegetation.




PHASE 2 HYBRID SYSTEM AT CANDIDATE SITE C

TRUMBUL'L
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PHASE 2 HYBRID SYSTEM AT CANDIDATE SITE C

Manzano

US|Depa tment{of S ¥
Qergy)’ dational :

T .Deploymen
‘Scale: 1000

JAcres
7.5.mi

B8 Starfire Ogftical|Range
NETRIEISHERS & =
T hermaljlestiEacility,
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Jeismological
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PHASE 2 HYBRID SYSTEM AT CANDIDATE SIGENCTIAL DESIGN

Deployment scale: 1000 Acres




PHASE 2 AT CANDIDATE SITlg REVISED REFERENCE DESIGN

Annual loady” S 0t KmMm b t K50%

LCOB Ck ] 2 KU q m-H4
SystermcapitalO2 40 o0 b a v ~270-0 H N
CSRowers 1 x 200 ft
PVcapacityd a 2 0 yy

Thermal Energy Storagkl{Vhex a 2 ¢ NANKHDIAN
Battery Energy StoragMMWhex a2 SO 1 1K M/
Systemand aread I ONXB & 0 P CH
Resilience (days of effrid at 25 MW) 6-12

Note : Optional design without CSP system (PV + battery/thermal storage)
yields similar results and costs but only 3 7 5 days of off -grid operation.

Data attribution

NS p e

00m , camera: 3,119

Hybrid system at Site C (not exactly to scale)

27



VISUAL IMPACT DEPENDS ON THE RECEIVER DESIGN

Surroundfield CSP system
(Gemasolar20 MWe)

Directional (northfacing)
CSP system (R30)
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VISUAL IMPACTS AND GLARE HAZARDS

Site B Site C

Visibility of CSP tower(s)

by inbound flight

PV at NSTTF and Site C z Glare hazard on outbound flights

Irradiance of sun
— 10! 3
™~ E
< ]
E ]
5 9 . .
a = 10°=  Potential moderate glare impact to
.8 ° ] flights during ~40 min AM and PM, can
et 2 ] be mitigated with single axis tracking PV
‘pB-Ua, 8
I R \
E ]
r_:u B
— 10—2 E —— i ———
g X L )
: 1000x less than the
103z irradiance of the sun
1071 10 10! 102 10?

Subtended Source Angle (mrad)

Potential for After-lmage Zone
[ Low Potential for After-lmage Zone
[ Permanent Retinal Damage Zone
® Hazard from Source Data
O Hazard Due to Viewing Unfiltered Sun
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