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Typical Hybrid Solar System
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Fuel/Battery Tradeoff
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What is ACONF?

 Added circuitry between each string of
batteries and the Power Conversion
System (PCS)

e Hardware and software to control current

to & from each string though the additional
circuitry

e String currents controlled on the basis of
measured parameters and battery
characteristics



The ACONF Program

o Off-Grid Performance Optimization
— Low Power — Up to 10 kW
— High Power — Up to 100 kW *
e Grid-Tied Stand-by Optimization *
— New Patent *
— Manages Two or more Battery Strings *

* To be covered by Dr. Philip Symons/EECI during DOE Peer Review



ACONF in Hybrid DC Power
System

Loads at Remote Site
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ACONF Operation

Discharge All

Loads

<F

State String A String B What ends state
% Discharge from Ah count (priority)
discharge all discharging discharging O(IDQRtilncng S;i\églst??rﬁ it
OR if high Batt voltage (lots of PV, no load) go to finish charge




ACONF Operation
Charge All (Bulk Charge)

_—
C_D | Loads
< .
State String A String B What ends state
: : -
charge all bulk charge bulk charge String resistance exceeds value (approx 92-95%)

OR Ah in exceeds last discharge Ah out by some %




Finish

ACONF Operation
Charge String A

Loads

4_

State String A String B What ends state
String A current tapers to some value
. voltage regulated : : OR Ah exceeds 120% of last disch Ah
finish charge discharging

finish charge

OR time exceeds some value
OR string B can't keep up (string B voltage too low)




ACONF Operation
Finish Charge String B

CID Loads

< .
State String A String B What ends state
String B current tapers to some value
finish charge discharging voltage regulated OR Ah exceeds 120% of last disch Ah
finish charge OR time exceeds some value
OR string A can't keep up (string A voltage too low)




ACONF Test
US Coast Guard NDS Sites

*NDS Sites
REMOTE

ACONF Goals:
«Save Fuel
*Extend Battery Life

DETL Evaluation:
*Side-by-side systems




pl Initial Coast Guard Project

Overview

Two Identical Side-by-Side Systems
Winter-Spring-Summer Simulations

Metrics

—Propane Consumption
—kWh Delivered to Load
—Optimized PV Utilization

Outcome
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ACONF Controller

ACONF #4A
For USCG
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Batteries |

24 Vdc nominal battery strings

2 strings of 4 each 3-100A17 3-cell assemblies
GNP Absolyte IIP 100A17 Cells

(1065 Ahr/String at C/100)




Generators |

Mechron DCA24 DC Generators
7 kW 24 Vdc




Mechron Controllers




1.25 Ohms at 24 VDC =460 W



start

Dates Simulated by
Test Schedule

28 days 28 days

. Dec 21 > winter
28 days 28 days

. Mar 21 > spring
28 days 28 days

: Jun 21 >summer




Fuel Usage (Gallons)

Fuel Consumption History
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Representative Generator Run Times
and Start History

Parameter ACONF REF
N yoles. 19 439
Hinutes | 8222 2058
i | o | e
MW to Load. 27 -




ACONF-REF Compared

Second Period ACONF Cycle Data

Second Period Reference Cycle Data

Generat Cumulativ Generat
Fuel or Run e or Run
Consume Cumulative Time Generator Fuel Cumulative Time Cumulative
d Gallons (minute Run Consumed Gallons (minute Generator
ACONF (Gallons) Consumed s) (minutes) REF (Gallons) Consumed s) Run (minutes)
15.28 15.28 765 765 15.85 15.85 887 887
10.05 25.33 471 1236 17.36 33.21 962 1849
] Spring
S 9.91 35.25 486 1722 Cycle 14.37 47.58 820 2669
Cycle 8.99 44.23 436 2158 12.47 60.06 648 3317
8.34 52.57 607 2765 12.15 72.21 742 4059
7.06 59.63 351 3116 12.20 84.41 689 4748
7.16 66.80 354 3470 e 12,07 96.48 718 5466
Sg;qcnlqeer 7.66 74.45 562 4032 Cycle 11.49 107.97 664 6130
6.63 81.08 333 4365 11.26 119.23 655 6785




REF System — Full Charge
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ACONF System - Bulk Charge Only

ACONF
System Bulk
Charge
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Summary of ACONF Testing to Date
for USCG — The Real Value

Solar optimization enabled for second half of
test program which reduced number of
generator starts for ACONF System

ACONF generator started 17% more frequently
than REF generator, but generator run time
reduced by ~38%

For one-year simulation program, the ACONF
system consumed an average of 25% less fuel
than the REF system

The study of ACONF management of battery
state of health compared to REF system in
progress



