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ABSTRACT
.

Sandia has developed and used an optimizing computer simulat' ion

code, SOLSTOR, to analyze grid-connected residential photovoltaic
.

systems. Resul indicate -that 'it is economically attractive to

.have battery storage in the systems for certa n conditions. Batteryi
,

requirements have been defined. A battery testing program and a

research and development program have been initiated. Some promising
4

new storage ' battery systems- include Redox and Zinc-Bromine flow

systems.
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OPTinu: vS. PV-ONLY SYSTEMS
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CO.CLUSIONS4
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BATTERIES FEASIBLE AT A 20 YR COST OF Sf00-t150/kWH ax2c

.

SELLBACK IS LESS,IHAN 507.o

.

OR
__

.

TOD RATIOS ARE GREATER IHAN 3:1*

.

, .

BATTERIES CAN SAVE OIL BuRNEo DURING PEAK HOURS
'

' e
.-

. .

.
.

.O BATTERY USAGE PROFILES VAay CONSIDERABLY WITH UTILITY RATE
-

.
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- STRUCTURE -
.

' *

,

.

O

e
S

.

t

|

p_ - . - _ . . . . . . . . . . . .. - _ _ ~ . ~



? .

.
..

.
- DEEP DISCHARGE PHOTOVOLTAlC BATTERY REQUIREMENTS

. .

.

. SANDIA l>sBORATORIES MARCH 1980

SYSTEM VOLTAGE 160 TO 240 VOLTS; NOMINAL 200 VOLTS
BATTERY VOLTAGE 6 TO 12 VOLTS

~

CAPACITY 15 TO 50 kVih; NOMINAL 25 kV!h'

1 h RATE MAXl?.iUM; 6 h RATE NOMINALRATE IN SERVICE '

DA!LY DISCHARGE TO 30% CF RATED CAPACITY
~

DUTY CYCLE -

LIFE 5 YEAR MINIMUM; 20 YEAR NOMINAL
'

ENERGY EFFIC!ENCY 80% MINIMUM (ROUNDTR P)
~

SELF DISCHARGE 1% PER VIEEK MAXIMUM...

TEMPERATURE RANGE O TO + 50 C
MA!NTENANCE MINIMUM ROUTINE MAINTENANCE CESIRED

*

AUTOMATIC MAINTENANCE' SYSTEMS DESIRED
.

COST GOAL $100/kV!h FOR 7000 CYCLES NOMINAL
$50/kVih FOR 7000 CYCLES GOAL

'

. .

.

-
.

NOTES:-
-

, ,

- -
.

.
,

(1) MUST BE ACCEPTABLE FROM Bb.tDING CODE STANDFO!NT
(2) MUST BE ABLE TO TOLERATE, YllTHOUT DAMAGE, STANDING AT'

.

ANY STATE OF CHARGE (0% TO 100%) FOR A MINIMUM OF 7 DAYS
- DURING ANY THREE MONTH PERIOD'

'- (3) FORCED FULL CHARGES OR DISCHARGES MUST NOT BE REQUIRED MORE
THAN ONCE A V/EEK

.

e

. .__w =~e* N N h. -

g
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3

.'.

' SHALLOW DISCHARGE PHOTOVOLTAIC BATTERY REQUIREMENTS-

. .

-

.

SANDIA LABORATORIES' MARCH 1980 .

.
SYSTEM VOLTAGE 12 TO 120 VOLTS
BATTERY VOLTAGE 6 TO 12 VOLTS

. CAPACITY (8 HOUR RATE)' 25 TO 2500 Ah AT 25.DEG C
RATE IN SERVICE 8 h MAXIMUM; 250 h NOMINAL

DAILY 5% OF RATED CAPACITY
. DUTf CYCLE -

~

- ANNUAL (1) 100% TO 20% TO 100% SOC

.
LIFE 5 YEAR MINIMUM; 20 YEAR DESlRABLE

ENERGY EFFICIENCY 80% MININiUM
SELF DISCHARGE 1% PER MONTH MAXIMUM

'

TEMPERATURE RANGE -40 TO + 60 C-

MAINTENANCE PERIOD YEARLY MAXIMUM; NONE DESIRABLE
~

CHARGE RATE 8 h MAXIMUM- -

$100/kWh MAXlMUM; $50/kWh DESIRABLECOST GOAL -

.

. .

' -

. '
-

. . ,

. NOTES:

. (1) MUST B'E ABLE TO OPERATE AT .LESS. THAN 100% STATE OF CHARGE
FOR 1 YEAR MINIMUM

,~

(2) M'JST WITHSTAND OTHER EFFECTS OF TERRESTRIAL ENVIRONMENT, EG,
SALT SPRAY, ALTITUDE, AND HUMIDIT(.

.

9

.

*' ~ - * ' ' * * = . = * * * ' * * < . , , , , , _

---I _ _ _ _ _ _ _ _ _ _ _ _[ _ _
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'

COMPARISONOFBATTERY20-YEARLIFECYCLECOSTS
.

PHOTOVOLTAIC BATTERY REQUIREMENT $100/xWa -
.

-

STATE-0F-ART. LEAD-ACID' $270/xWH
.
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IMPROVEMENTS NEEDED FOR PHOT 0 VOLTAIC BATTERY-

.

' LOWER PURCHASE COS
1

,
-

INCREASED CYCLE LIFE ' . .
.

-
.

.

Low MAINTENAliCE ..
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FV BATTERY RESEARCH AND DEVELOPMENT PROGRAM
.

.

ADVANCED LEAD-#,CID~ -
.

RED 0X FLOW BATTERIES .

,.
,
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- ZINC-BROMINE BATTERIES-
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