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ROOFTOP APPLICATIONS
MASSACHUSETTS INSTITUTE OF TECHNOLOGY LINCOLN LABORATORY

E.Ken

PV Array Refinement and Innovation

o EFFECTIVE MOUNTING TECHNIQUES FOR NEW CONSTRUCTION
AND RETROFIT
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o AREA EFFICIENCY ENHANCEMENT
ARRAY COOLING
CELL INTERCONNECTION
FIXED REFLECTORS

IR

3 G

o AMORPHOUS MATERIALS
REVOLUTIONARY OR EVOLUTIONARY MOUNTING?

e b KM e S S

e FULL-SCALE EXPERIMENTS ON RETROFIT APPLICATIONS

Power Conditioning Refinement and Innovation

e STANDARDS ON POWER QUALITY; VALIDATE EFFECTS
o INSPECTION AND CONTROLLED TEST PROCEDURES
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F Essential Research Needs: Rooftop Applications
AREA STATUS NEED

X COST REDUCTION

UTILITY INTEGRATION

RELIABILITY

e SR S A

PERFORMAINCE PREDICTION

T TR YT T

PV ARRAY

POWER CONDITIONING
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STALLED AT $1/W

MODWLE COSTS (PRICES)
FEDERAL POLICY ISSUES

RED HERRING (?) o EXPERIMENTS TO
VERIFY ANALYSES

ARRAYS ADEQUATE o ACCELERATED LIFE TESTING
PCAIR CONDITIONERS HAVE PROBLEMS © LONG-TERM ENDURANCE DATA
NEW UNITS PROMISING

PV POWER PRODUCTION ADEQUATE
SOILING, RESIDENTIAL LOADS UNDER STUDY

ADEQUATE DESIGNS UNDER TEST

RETROFIT EXPERIMENTS

o REFINEMENTS LIKELY o MOUNTING FOR
AMORPHOUS (?)

o DRAFT STANDARDS ABOUND o IMPLEMENT SUB-SYSTEM

o PRIVATE SECTOR ACTIVE TEST PROCEDURES

System Cost Reduction

e PV MODULE PRICES NOT DECLINING
e RESIDENT!AL ELECTRICITY PRICES NOT INCREASING

o DISTRIBUTED GENERATION (PURPA) UNDER ATTACK

Research Areas: Rooftop Applications

COST REDUCTION

UTILITY INTEGRATION

RELIABILITY

PERFORMANCE PREDICTION

PV ARRAY

POWER CONDITIONING AND CONTROL
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i Electric Utility Integration

| e DISTRIBUTION SYSTEM SAFETY VERIFICATION

e POWER QUALITY EFFECTS MEASUREMENTS
o FEEDER DESIGN TO ACCOMMODATE PV ‘

e TEMPORAL AND SPATIAL INSOLATION EFFECTS
CAPACITY DISPATCH

; TRANSMISSION

' DISTRIBUTION

Bathaid SN JAE Sl I I

Y

PV System Performance Prediction

@ EXTEND AND VALIDATE SIMULATION TECHNIQUES
LOAD CHARACTERIZATION
SOILING AND SELF-CLEANING

® LONG-TERM ESTIMATES FOR ARBITRARY SITES
INTERPOLATION BETWEEN SOLMET TMY SITES
ENLIGHTENED CONSUMER CHOICES
UTILITY CAPACITY PLANNING

® SHORT- AND MEDIUM-TERM FORECASTS
UTILITY CAPACITY DISPATCHING
UTILITY SCHEDULED MAINTENANCE PLANNING
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PV Swvstem Reliability

® PV ARRAY ENDURANCE
CLIMATE EXTREMES OVER MULTI-YEAR PERIODS
DEVELOP AND VALIDATE ACCELERATED LIFE TESTING

e POWER CONDITIONER CONTROL
s WEATHER EXTREMES

LOAD EXTREMES

UTILITY VOLTAGE FLLTUATIONS
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PV RESEARCH NEEDS:
SPIRE CORP.
R. Little

PV . Jduct Growth Stages

LEARNING
CURVE

GROWTH

LOW LEVEL

GRAND PRODUCTION

PREDICTION

SLOW

DISCOVER PROGRESS

PROBLEMS

PRODUCTION

oM T

INDUSTRY PERSPECTIVE

MARKET
MATURITY

VOLUME

15 - 20 YE*R§ —
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Ohie, =02 15 _
OF POCR GQUALITY
E-O Technologies :
15 YEAR CYCLE

e Viped Discs o SoLID STATE ImAGERS

o LED's o Automatic Bowping

e Ho(oTe IR DEvECTORS o Fiser Orrics

e LAY o E-sean L1THOGRAPHY

o BusBLE MeworiEs o Fuat PaneL Dispuavs

o GaAs ELecTrRONICS

L.A. "urray, ELECTRO-OPTicAL SysTEms Desien, OcToser 1981

PV Product Growth Stages

MARKET
MATURITY

TECHNOLOGY

VOLUME
SRCOUCTION

o Cz |
E | LEARNING
o i o Ribbon CURVE
o : Si
: e Cast 8l
]

LOW LEVEL
PRODUCTION

sSLOwW
PROGRESS
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|
|
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15 - 20 YEARS —~
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MARKET
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CF BOoR ZRALITY

MARKET |
MATURITY
PUBLIC INVESTMENT ! §
VOLUME
PRODVUC TION
|« STOCK ISSUE
£ |
o SVENTURE
%, ! CAPITAI.’ : LEARNING
o
O oR4D : ] ? :
LP. l
| | I
| | l'.ow LEVEL
QRAND PRODUCTION
1
sLow
PROGRESS
PRCBLEMS
| 1
16 - 20 YEARS ———»
| MARKET
‘BEST PERFORMERS : MATURITY
| VOLUME
| PRCDUCTION
|
L I '
T I |
; I .LEARNING
o & GOVT. LABS I CURVE
G | © BIG COMPANY| * SMALL COMZANIES
LABS |
' /o BIG COMPAMIES
! LOW LEVEL |
GRAND PRODUCTION |
PREUICTION X
SLOW i
PROGRESS |
PROBLEM3 !
|
- |

—_— e 18§ - 20 YEARS ———
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