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FINAL REPORT
EVALUATE DEPLOYMENT OF PHOTOVOLTAIC SYSTEMS FOR DISASTERS
Florida Solar Energy Center
1.0 INTRODUCTION

Hurricanes, floods, tornados, earthquakes and other disasters destroy all types of buildings,
structures, and vegetation. Disasters such as these can leave millions of people without electrical
services, functional water and sewage systems, and medical services for days and weeks in their
aftermath. Appropriately sized, battery-equipped solar systems can provide almost inexhaustible
electrical power, making them a valuableresource for mitigation efforts following these catastrophic
events.

Photovoltaic (PV) systems are used in recovery efforts to supply security lighting in key locations
and to supply power to radios, lights, fans, and vaccine refrigerators in medical clinics. These solar
generators can provide quiet, pollution-free electrical power for almost any type of electrical
equipment. They are modular so they can be combined into larger systems. They can be portable,
stand-alone systems or integrated into a building to interact with utility grid power.

Since 1992, the Florida Solar Energy Center (FSEC) has responded to hurricanes using PV systems
to provide electrical power. FSEC has gained extensive knowledge and experience in analyzing
disaster related needs and developing disaster equipment. FSEC also has procured, maintained, and
deployed PV-powered equipment for use in post-disaster recovery efforts and mitigation activities.
Their knowledge has been transferred to government agencies, the PV industry, and disaster relief
organizations in Florida through training programs. This project represents a further application of
FSEC’s expertise in this field.

This final report summarizes work performed for the contract entitled “Evaluate Deployment of
Photovoltaic Systems for Disasters” during the period from September 22, 2000 through May 31,
2001. The purpose of this U.S. Department of Energy (DOE) funded project was to visit the site of
each mobile photovoltaic generator deployed at the Federal Emergency Management Agency
(FEMA) depots to evaluate their performance and physical condition, and determine the viability of
their use disaster relief efforts. The goal of the project is to promote the use of mobile PV-generators
in disasters.

2.0 PROJECT OVERVIEW
In 1996, the U.S. Department of Energy, through the Atlanta Regional Office (ARO), developed a
program with the Federal Emergency Management Agency to provide photovoltaic electrical power

in disasters. DOE and FEMA joined in a partnership and interagency agreement to utilize efficient
and renewable energy technologies for making communities more resistant to the damaging effects
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of natural disasters. In support of this effort, DOE-ARO purchased eight mobile PV-generators with
funds from the Federal Energy Management Program (EERE). The units, which were constructed
in 1998 by two different companies, were supplied to FEMA for deployment in disaster response
efforts.
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Figure 1 APC unit at FSEC Figure 2 SunWize unit at FSEC

The mobile generators consisted of a PV system installed on a commercial trailer. The design of the
two models purchased differed slightly. Applied Power Corporation (APC) used a pole mount for
the 384 Watt PV panel on model PPS-500 (Figure 1); whereas, a split fixed mount supported the
1800 Watt PV panel on SunWize’s model PS-01 (Figure 2). Both mobile generators were designed
to provide 120 VAC. In addition, they can operate in a stand-alone mode as a portable power source,
or in buildings-integrated applications as utility backup power. The manufacturers’ specifications
for these models are included in Appendix B and summarized in Table 1.

Table 1. PV-generator trailers specification

APC Model PPS-500 SunWize Model PS-01
PV size 384 Wp @12 VDC 1800 Wp @ 24 VDC
PV array 6 modules parallel 24 modules w/ 2 in series string
Battery 12 VDC @490 AHr 24 VDC @ 1050 AHr
Inverter Mod-Sine - 1500 W Sinewave - 4000 W
Trailer 4'x 6'w/ 1 axis @ 1900 1b 7' x 15' w/ 2 axes (@ 4400 Ib
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In 1999, FEMA determined the best use for these mobile PV generators was in response to
hurricanes, and placed them in four depots along the southeastern coast of the United States and
Puerto Rico. Each location received one APC model PPS-500 and one SunWize model PS-01 for
a total of eight units. The original locations were as follows:

Emmitsburg, Maryland, Region III
Berryville, Virginia, Region III
Denton, Texas, Region VI

San Juan, Puerto Rico, Region II

The locations of the mobile PV generators were subsequently changed by FEMA representatives to
better meet their needs. Two units originally shipped to FEMA headquarters in Hato Rey, Puerto
Rico (Figure 3) in August 1999 were moved to Maunabo in March 2000 (Figure 4). Also, in
September 2000, the two units at the Mount Weather site in Berryville, Virginia were moved to
Emmitsburg, Maryland. The final locations of all eight units, along with their identification
numbers, are shown in Table 2.

ure 3 Port at Fort Lauderdale

Fi Figure 4 FEMA depot in Muanado

The addresses of the three final locations are as follows:

Federal Emergency Management Agency
Edificio CFI, #5

Carretean Rd#3, Barrio Vista Alegre
Salida Para Yabucoa

Maunabo, Puerto Rico 00707
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Federal Emergency Management Agency
National Emergency Training Center
16825 S. Seton Avenue

Emmitsburg, Maryland, 21727

Federal Emergency Management Agency
Emergency Operation Center, Region VI
FRC 800 North Loop 288

Denton, Texas, 76209

Table 2. Unit Identification Numbers and Location

UNIT ID# LICENSE TAG # MANUFACTURER LOCATION
1 E53912 SunWize Emmitsburg
2 E53910 SunWize Denton
3 E53911 SunWize Emmitsburg
4 E53913 SunWize Puerto Rico
5 E53916 APC Emmitsburg
6 E53914 APC Puerto Rico
7 E53915 APC Denton
8 E53917 APC Emmitsburg

Evaluation of the deployment of these systems for disaster relief was completed in two steps; (1) an
on site inspection of the mobile PV generators and (2) interviews with FEMA personnel responsible
for the systems. A site evaluation form was developed to record information on the location of the
units, contacts, present state ofoperation, maintenance, pastand present use, and viability interviews
(see Appendix A). Repair information was recorded on a maintenance form provided by SunWise.
Bill Young, an FSEC engineer with previous experience with these units, conducted the evaluations,
as well as on-site training of FEMA personnel where appropriate.

Jim Powell and David Waldrop (DOE-ARO) and James Grichar (FEMA) were instrumental in
developing of the original program and providing contact information on the FEMA personnel
responsible for the units at each site. There were originally four sites to visit in three different states
and one U.S. territory outside the continental U.S. An initial visit to Mount Weather and the
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National Emergency Training Center was made just before the contract began. Table 3 shows
locations, dates and contact persons for each site visit.

Table 3. Site Visits

LOCATION DATE(S) CONTACT(S)
Berryville 09/01/00 Mike Johnson
Puerto Rico 10/28-31/00 Miguel Paganmir 787-296-3500/fax 3642

Pedro Rivera 787-861-0042

Jose Bravo 787-296-3555

Reinaldo Colon

Tito Garabis

Carlos Sancaez, DOE-PR 787-724-8774/fax 721-3089
Rurico Diaz, DOE-EM

Inocencio Rodriguez DOE-EM

Emmitsburg 04/07-15/01 Ron Face 301-447-1223/ fax 1052
Tom Pitotti 301-447-1234
Perry Joy 301-447-1414
Steve Watkins
Deb Coshum

Denton 04/30 - 5/01/01  Ed Harris 940-898-5101/ fax 5230
John Hyatt 940-898-5223/ fax 5512
Craig Timsman 940-898-5183
Tracy Stokes

3.0 RESULTS

As previously mentioned, the evaluations were completed in two steps; (1) on site inspections of the
mobile PV generators and (2) interviews with FEMA personnel responsible for the systems. A site
evaluation form was developed to record information on the location of the units, contacts, present
state of operation, maintenance, past and present use, and viability interviews (see Appendix A).
Repair information was recorded on a maintenance form provided by SunWise. An FSEC engineer,
with previous experience with these units, conducted the evaluations and on-site trainingof FEMA
personnel when appropriate.
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3.1 System Evaluation

Once on site, contact was made with FEMA representatives responsible for the units, and a site
evaluation was conducted. The FEMA representatives were interviewed first about present physical
location and operating status of the units. Then, information about past and present use was
obtained. Next, FEMA deployment procedures and on-going operation of the units were discussed.
FEMA representatives were then questioned regarding the viability of future use of these mobile PV
generators in disasters. Following the interviews, the units were inspected to determine their present
physical condition and stateof operation. Information on previous maintenance and repair activities
was collected. Evaluation information was recorded using the form in Appendix A.

Manuals on the units provided a hardware description and a list of output characteristics that could
be visually inspected or measured with simple instruments. A simple test kit was constructed to
verify operation and make measurements. The kit included a multi-meter for voltage, current and
resistance measurements, a pyranometer to measure the sun’s intensity so the current output of the
PV modules could be checked, and appliances to check the operation of the inverters such as lights
and a drill. Incandescent and flourescent lamps of various sizes and types provided resistive and
electronic loads. Lamp sizes varied from 5 to 250 watts, and were plugged into a receptacle which
allowed up to 800 watts to be connected at one time as shown in Figure 5. A drill provided a 1/12
horsepower inductive load for testing. The kit also included a few screw drivers, wrenches, wire
cutters, pliers and other toolsto provide access to components and make minor repairs when needed.

Figure 5 Invertor load test

The operation of each unit was visually inspected and tested, and results were recorded on the forms
in Appendix A. The whole mobile PV generator was inspected including the tires, PV modules,
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batteries and inverters. The inspection also included the observation of values on the charge
controller and inverter displays. The enclosures were opened to inspect for loose terminals,
corrosion, bugs, and water damage. The charge controller and inverter displays were read and data
was recorded. The battery pack, PV and inverter voltages are included in Table 4.

Table 4. Voltage readings

Unit ID # Battery Voltage PV Voltage Inverter Voltage
1 24.8 25.2 119.5

2 26.8 27.0 121.0

3 26.0 25.2 0

4 26.5 25.8 120.1

5 13.6 14.1 120.0

6 13.8 14.3 120.2

7 14.2 14.9 121.0

8 13.7 14.2 119.5

The output of the inverters was tested using the lamps starting with a 5 watt lamp and increasingin
wattage until all the lamps were used. This procedure tested the low wattage turn-on operation of
the inverters and ramped the inverter output to nearly half of the inverter’s rating. The inverter’s
operation with an electronic load was tested by use of only flourescent lamps with an electronic
ballast. The drill tested the operation of the inverter with inductive loads. The inverters passed the
test and operated as expected except for the one failed inverter in Unit #3.

All of the PV systems operated as AC power generators except one of the SunWize units, which had
a failed inverter. Some units required minor repairs before they were fully operational as described
in section 3.2. Structural problems were found with the APC trailers that would probably prevent
them from being deployed in a disaster. The APC units were operational, but only where they were
currentlystationed. The deployment capability ofthe trailers at the time of evaluation is summarized
in Table 5.
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Table 5. Trailer Status

Unit ID # Deployment status Condition

1 operational

2 operational broken cover, temporary fix

3 not operational inverter failure, needs repair

4 operational

5 questionable broken trailer brace, temporary fix
6 questionable broken trailer brace

7 questionable broken trailer brace

8 new stationary broken trailer brace, no PV system

3.2 Maintenance and Repairs

The simple tool kit, previously discribed, was taken to make minor repairs, such as loose bolts or
wires, or replacement of broken covers After inspection some minor and a few major problems
were found. Problems with the units varied from electrical, to mechanical, to structural, to others
caused by forces of nature. Minor repairs were made to some of the units following the evaluation.
Major repairs were not made since that effort was not part of the contract and because additional
tools and machine shop equipment would be needed. For example, a broken trailer frame was not
repaired because welding equipment was needed in addition to parts that could not be obtained at
a local hardware store. The age old problem of rust effected all of the units. Those located near the
ocean suffered the most. Some temporary minor fixes, such as painting rust spots and fixing the
outlet covers, were performed. Table 6 summarizes the problems found with the units.

All wire connections were checked and loose connections were tightened. There were no signs of
corrosion at any wire connections. Minor rust repairs were made to all rusty cabinets by sanding
and repainting the spots, but rust on the trailers was not repaired since no major rust was found.

Some FEMA representatives collected data on the operation and maintenance of the units at their
site. These data show the units operated as expected. Some performance data on the units at the
Denton and Emmitsburg sites are included in Appendix D. The FEMA representatives in
Emmitsburg replaced one ofthe PV modules that failed in one of the SunWize units, when the glass
cover shattered.
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Table 6. Maintenance Summary (Present trailer numbers/ * indicates fixes)

UnitID# PV system Broken Rust Water Trailer
1
2 loose wire- outlet cover*
combiner/battery
%
3 loose wire- inverter cabinet puddle
combiner®
4 cabinet*® cabinet puddle
5 floor bracket  cabinet* rotten floor exchanged*
6 floor bracket  cabinet* rotten floor
7 floor bracket  cabinet* rotten floor
8 floor bracket  cabinet* rotten floor abandoned

3.2.1 SunWize Trailers

Two of the SunWize units had some loose wires in the combiner box and/or battery box. The
combiner boxes had two to four loose wire connections in the PV strings, which limited current but
did not prevent the systems from operating. In Denton, a loose battery connection was found in one
of the strings, but didn’t cause any problems due to its location in the circuit. Also, the system was
not being used.

An inverter was not operating in one of the SunWize units in Emmitsburg. It had a red LED error
light and an error message of “Heat Sink Over Temperature.” Arrangements were made with Trace
Engineering to have the inverter repaired. Later, the inverter was sent to the manufacturer for repair
by FEMA supportpersonnel. The inverter was repaired and reinstalled making thetrailer operational
again.

One unit’s AC power outlet cover was broken off. A piece of plastic was taped over the cover of
the outlet box as shown in Figure 6, since the proper cover could not be obtained locally. A new
cover was in the process of being located, but these covers are not typically stocked. If one cannot
be found, then the complete outlet box should be replaced.

9 FSEC-CR-1236-01



JIoPTRIRE W
oaaam | /
DODD DO 1)

Figure 6 Repairing power outlet cover in
Denton unit

Two of the units had electrical cabinets with small puddles of water inside on the floor of the cabinet.
It was difficult to determine the source of the water leak without proper equipment. In Puerto Rico,
the electrical cabinet was getting rusty along the edge of the doors, as shown in Figure 7.

Figure 7 Rust on cabinet doors on
Puerto Rico unit

3.2.2 APC Trailers

Permission was obtained to display one of the Emmitsburg units at the National Hurricane
Conference in Washington, DC during the same week as the site evaluation. One of the smaller units
was chosen, since it would be easiest to transport to the conference. After inspecting the units, the
PV system on trailer 8§ was found to be falling through the floor, and trailer 5 showed similar floor
damage. The wood making up the floor of the APC trailers was rotting, as shown in Figure 8§ and
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Figure 9. The metal braces that support the wooden floors were breaking away from the frame
structure of the trailer, as shown in Figure 10. The system enclosure box was sinking into the rotten
wood and pushing down the braces that had broken loose to a position below the main trailer frame,
as shown in Figure 8. The paint on the floor was peeling off, and the wood did not appear to be
hardwood or pressure treated wood. Also, note the rust on the APC trailer system enclosure in
Figure 8.

Figure 8 Enclosure sinking into Figure 9 Paint peeling off
wooden floor

Figure 10 Floor brace breakig
away

Figure 11 Temporary floor fix

The previous year, the PV system onunit # 5 was removed from the trailer and placed on a platform
in front of the Dining Hall. The trailer was then placed in storage. Unit# 8 was being used to power
the Burn Building Complex. Trailer # 5, in storage, was in the best condition so the PV system on
trailer # 8 was relocated to trailer # 5 for the trip. A temporary fix was made to trailer # 5 by placing
metal bars under the enclosure to strengthen the flooring so the enclosure would not fall through as
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shown in Figure 11. The new system constructed from PV system # 8 and trailer #5, then traveled
75 miles to the conference where it was displayed for three days and returned to Emmitsburg. It
should be noted that, since PV systems on trailers # 5 and # 8 have been exchanged, trailer # 8 no
longer has a PV system mounted on it. Since then, FEMA has replaced the wood and repaired the
frame on Trailer # 5.

3.3 Viability

These mobile PV generators were designed by two different companies, each with their own
implementation concept. Each of the two designs provided different energy production capability.
Also, each design had differently sized of photovoltiacs and inverters mounted on-board. The
physical size of the trailers were also different. Specifications defining these units was obtained
from their manuals and provided in Appendix B. Both units have batteries to operate in stand-alone
mode and inverters to output 120 VAC electrical power. This allows the trailers to be operated in
a disaster to supply electrical power in the same waya conventional gasoline/diesel generator would.

FEMA representatives at each site were interviewed regarding their opinion on the viability of the
use of the mobile PV generators in disasters. The Denton FEMA representatives expressed concern
that the trailers did not fit the applications they are called on to power during a disaster. They
explained that the AC generators they provide are from 25 kw to 150 kw of electrical power, as
shown in Figure 12, which dwarfs the capability of these units. Their conventional gasoline/diesel
generators are used for emergency operation centers, hospitals, treatment plants, and other similar
large facilities in order to restore full operation of the facilities. The generators they provide are in
support of FEMA operations and some requests of local governments. These mobile PV generators,
according to Denton representatives, would be most useful for small, long-term operations by
disaster relief groups, but not FEMA operations directly.

Figure 12 50 kW diesel generator in Denton, Texas
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The Emmitsburg and Puerto Rico FEMA representatives explained that the viability of the units’ use
in disasters depended on the user and the application. They felt disaster relief organizations would
find the mobile PV generators useful for small temporary shelters, clinics, communications, comfort
stations, special operations, and special needs support. Also, the units would be most useful for
organizations such as Amateur Radio, Salvation Army, church support groups, and Habitat for
Humanity. The APC units’ power output was too small for most disaster applications, except
amateur radio communication. Whereas, the larger SunWize units’ output was useful in more
applications for disaster organizations.

The APC unit was easy to tow by most vehicles. The SunWize unit, on the other hand, was heavier
and had to be towed by large trucks, thereby, limiting its use because of the difficulty of transporting
it. When shipping, the large physical size of the SunWize unit took up most of a semi-trailer truck,
air transport, or cargo container on a ship.

Some of the mobile PV generators wereused immediatelyafter purchase from the manufacturer, and
before being placed at FEMA facilities. The first units were used for two disasters and one training
exercise as follows:

Hurricane Bonnie by North Carolina Solar Energy Center
Hurricane Georges by Miami Catholic Charities
Military field training exercises by the U.S.Army’s 82" Airborne Division

Figure 13 Special needs application Figure 14 Special needs application

One of the early users of the units was the North Carolina Solar Energy Center after Hurricane
Bonnie struck the shores of North Carolina. In August of 1998, two of the units were transported
to Knotts Island where they were used for several days to power two homes for special-needs people,
as shown in Figures 13 and 14. The people living in these homes required medical life support
equipment for their illnesses, making them difficultto move to a new location during an evacuation
or even after the hurricane when the utility power was out. The mobile PV generators allowed these
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people to stay in familiar surroundings and receive the medical treatment they needed, while not
being a burden to local shelters.

Figure 1:5 Mobile PV generator at a Figure 16 Donated supplies for distribution
distribution center

When Hurricane George struck Key West, Florida, in September of 1998, FSEC and Catholic
Charities of the Miami Diocese requested the use of two mobile PV generators. A SunWize unit was
used at a disaster relief distribution center in Miami to power an abandoned building that Catholic
Charities was using to collect and distribute food, clothes and other donated goods, as shown in
Figure 15, and 16. Figure 17 shows some PV-powered office equipment used at the distribution
center to record and control donations. The other unit was used in a joint effort with Habitat for
Humanity on Big Pine Key Island. The APC unit supplied the electricity for lights and power tools
used in repairing low income homes. Figure 18 shows the unit at St. Peters Catholic Church were
it was stored each night.

Figure 17 Office equibfnent poweréd Figure 18 Unit stored at St. Peter’s
by PV Church
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One of the first sets of mobile PV generators received at Emmitsburg, made by SunWize, and was
used to power exhibits at an event held in Washington, DC. Since 1999, FEMA personnel in
Emmitsburg have been usingthe units in their daily operations, and as a live PV demonstration for
attendees at the training center. A SunWize unit was then stationed outside of the NFA Classroom
(Building J) near the break room, as shown in Figure 19. The PV system was hardwired into the
building to a power panel for the soda machines in the break room, as shown in Figure 20. The soda
machine provides a small constant load within the capabilities of the unit’s design. The first APC
unit was stationed outside the Dining Hall (Building K), as shown in Figure 21. There the PV
system was hardwired into a power panel in the building to run a computer for the Emergency
Managers Weather Information Network (EMWIN) display, as shown in Figure 22.
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sl , Figure 20 PV powered soda
Figure 21 Dining hall PV system machine, note the plack.

The second set of units to arrive at Emmitsburg were also put to use at the facility. The second
SunWize unit was stationed with the first SunWize unit to provide additional power for the soda
machines. The second APC unit was stationed at the Burn Building Facility (Building U), as shown
in Figure 23. Previously, a gasoline generator was transported to the site during training exercises
to power monitoring equipment and fire systems. Now the APC unit powers the facility on a
permanent basis and refueling is no longer required.
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£ Figure 23 Burn building complex PV system

Figure 22 EMWIN powered by PV

After the mobile PV generators arrived in Denton, the APC unit was transported to St. Louis and
used at an exhibit for an event held for the Pope when he visited the Catholic Church. Thereis also
a plan to have the existing sign at the entrance to the facility replaced with a new one. At that time,
the SunWize unit may be placed near the entrance to power the new sign. Presently, the units are not
being used at the facility, and are stored in the front parking lot for people to see.

3.4 Training

Minor training was conducted during site evaluations for some of the FEMA personnel responsible
for the mobile PV generators. The amount and type of training was based on each individual’s
knowledge and experience. Some representatives were very knowledgeable of PV, while others had
never heard of it before. Formal training classes were not conducted at any site. Rather, training
consisted of one or more activities on the following list:

Hardware overview
Concept overview

PV literature overview
Trailer manual overview
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Some representatives did not have manuals for the units, so copies were located and provided. A
representative at each site was provided with educational literature on photovoltaics (see Appendix
(C) along with information on formal PV training courses they could attend. Representatives were
encouraged to attend various conferences to gain formal training on PV, or to attend one of FSEC’s
PV training courses. The hour or two available during the site visit was not enough time to complete
formal training.

At each of the three sites, there is at least one person knowledgeable in PV as well as the operation
of the units who could properly and effectively use them. The Puerto Rico site had a DOE
representative assigned to support FEMA with the mobile PV generators and any energy needs in
a disaster. On October 29, 2000 during initial delivery of the units to Puerto Rico, six members of
FEMA and DOE were trained at FEMA headquarters in Hato Rey, as shown in Figure 24. The
Emmitsburg site is located near the Solarex Corporation, which has provided technical assistance
in the past. But, no one there was directly assigned to assist FEMA.

If disaster support organizations were aware of mobile PV generators and their availability, the units
would get more use. The successful applications noted in this report were largely due to experienced
users who know how to apply the units to a need. The real need for education is with the disaster
support organization that could use them and an outreach program to make them aware of the units’
availability.

Figure 24 PV trailer and students at FEMA headquarters in
Puerto Rico

The following table lists the major accomplishments of the project and the time of successful
completion.
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Item Activity Description Completion date

1) Milestone Trip to Puerto Rico 10-28/31, 2000

2) Milestone Trip to Emmitsburg 04-7/15, 2001

3) Milestone Trip to Berryville 9-1-2000

4) Milestone Trip to Denton 04-30 to 5-1, 2001
5) Deliverable  Final Report 07-31, 2001

Table 6. Schedule of Milestones and Deliverables

The Final Report was the only deliverable for this program listed in the schedule. All research,
analysis, activities and findings were reported.

4.0 CONCLUSIONS

Overall, the trailers and PV systems were in good condition, and showed acceptable reliability and
quality. Most problems were minor and fixable. Even major problems could be fixed in the field.
Proper periodic maintenance would eliminate most problems. Both models had their own inherent
problems related to electrical, mechanical, structural and the forces of nature as noted in Table 5.
Some minor problems were fixed at the time of this evaluation, but rust and corrosion are continuous
problems. The units originally had a manufacturer warranty, which had since expired.
Consequently, they were not under any programmed maintenance or technical support agreement by
the manufacturers. FEMA is preforming some maintenance and repairs as their time and resources
allow. To be fully operational during hurricane season or any other type of disaster, they need to
have periodic maintenance and repairs. This requires dedicated oversight and education.

One problem was water leaking into the SunWize power cabinets, possibly through the doors or the
conduit penetrations. The SunWize units had more PV modules and batteries, and used a combiner
box for some of the connections; therefore, there were more wiring connections that needed to be
maintained. The rotting wood floors of the APC trailers were a major problem, making travel with
these unsafe. A temporary fix prevented the electrical enclosure from breaking through the floor.

At the completion of all of the site visits, only one of the eight units was not operational and one was
not deployable. The SunWize unit with the broken inverter was fixed a short time after the visit.
The four SunWize units were capable of being deployed at this time. The other four units were
operational and could be fixed for deployment by next hurricane season. Even though some of the
units were being used for demonstration purposes, they could be disconnected from their
demonstration application in less than an hour. A formal plan needs to be developed for their
dedicated deployment and use.

Most of the mobile PV generators were being used for some real life application at their respective
depots, thereby proving their viability as sources of electrical power. For example, one unit in
Emmitsburg was used to replace a gasoline generator in periodic testing at the Burn Building. This
eliminated the need for refueling the fossil fuel generator. Another PV generator provided power
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for a soda machine. While this is not a critical load application, refrigeration of food is important
to good health, as would be refrigeration medical supplies like vaccines at a clinic in a disaster
application. Computer systems, whether for information services or for data operations, can be
critical needs. The PV powered EMWIN computer system provides such an example.

These mobile PV generators have on-board battery storage and produce utility-grade power, allowing
them to operate as an uninterruptible power supply for continuous power. Theycan operate in utility
interactive mode when integrated into the power system of a building. These PV-generators provide
a quite, environmentally benign, inexhaustible source of electrical energy. The 1.5 and 4 kW
inverters provide enough120 VAC power for most tools, equipment and appliances used in response
and recovery. These units operate best for applications requiring continuous use of a known small
load for a specific application. Their quiet, non-polluting operation is important at medical clinics
where people may already suffering from trauma. They can also be used for mitigation efforts when
integrated into a building power system for critical needs as shown in the distribution center
example. The SunWize units are larger and more difficult to deploy, but are more useful in a disaster
due to their larger power output. The APC units are easier to deploy, but meet fewer disaster power
needs. However, both are useful in selected applications.

In conclusion, these mobile PV generators represent a viable alternative for use in disaster response
and recovery. This report provided many examples of applications for their use by emergency
response organizations in their operations. Future deployment depends on the level of awareness
and understanding of personnel in disaster organizations, regarding their availability, utility,
operation and maintenance. Mobile PV-generators have been successfully used in the past and will
be successfully used in the future with proper education and support of these personnel.
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Site Evaluation Form

DOE - Evaluate Deployment of Photovoltaic Systems for Diasaters

Florida Solar Energy Center
10-20-2000

1. Date of Visit:

2. Site Location:

Address:

3. Contacts:

4. Trailer Identification:

1.

5. Trailer Status:
Being used:
1.

Present Working Status:
1.
Maintenance Done:
1.
Broken Parts:
1.
6. Trailer Repairs:
Past Repairs:
1.
Present Repairs:
1.
7. Viability:
Trailer 1.
2.

8. Evaluation Completed By:

20

Phone:

FSEC-CR-1236-01



Site Evaluation Form
DOE-Evaluate Deployment of Photovoltaic Systems for Disasters
Florida Solar Energy Center
10-20-2000

1. Date of visit: -Q;QG?' ( p 2620 @ﬂ/‘l - (\O_Lj‘ JK
2. Site Location: ﬁgé'?—;}& w;//? W/}f W -"Wmﬂ:éh_

Address:

3. Contacts: Phone:

4. Trailer Identification: 'fi—‘ﬂ:' #of‘*ﬁ e f %{Lﬁ
.8

1

5. Trailer Status: 515'“-;] -Z]Lg Em m'?‘-"éq ,:7

Being used:
1. 2.
Present Working Status
1. 2.
Maintenance Done:
1. y
Broken Parts:
1. 2.
6. Trailers Repairs:
Past Repairs:
1. 2.
Present Repairs:
1. 3
7. Viability:
Trailer 1.
2.

9. Evaluation Completed By:




Site Evaluation Form
DOE-Evaluate Deployment of Photovoltaic Systems for Disasters
Florida Solar Energy Center
10-20-2000

1. Date ofvisit:_(’d} 29 /E’:’f/" ;,VM - '6 ﬂ
2. Site Location: / fpré) F—E/ ;-

- - ‘ f ’ . et .
Address: _Edificio - JF_Pr#-‘: a"""fd—&%ﬁ 3 Rarrio Vlg'h{ /4{,.?_ re

Nawnalb, PR o470 i Fore 720 287
,&fﬂi E—% (0 KodAgues DT |
3. Contacts: % ; thhCaez- 4 Phone: 2 72¥ 3’"’7’?\111.;;-% =3
f’;’?ca Y4 fi"g’fﬂmm‘b;m 187 72417633
s FDcax DoE . n
4. Trailer Identiﬁcatkgﬁ:fm én 'ﬂf?ﬁm £ Wwara,

| Sewicze B ES293 2 NPCH ¢ Eszaiy

5. Trailer Status:

Being used:
1_M 2._o
Present Working Status
1. g2 2. a2
Maintenance Done: SR ~
L fGumove rwert € an - 2 Lowve rust € pam/t
Broken Parts: ’ :
1. 2. r*ﬁ'ffﬁu-' toed Ascc &

breters Fleom picae In Franc

6. Trailers Repairs: %‘H ‘:..e‘{; e y@u"‘@ﬂa’

Past Repairs: fomeless A2k Wirg &

1. g [ é 2.
Present Repairs: a5 /e b d-g m )
LEw &R sne rasT 2.€%1 Sono pusT ons
Ord Q#'](M (lZl‘:T ;';.-.ET {’:3,4-,,'1",»\41 ( ébi wef
7. Viability:

Trailer 1.
2.

Zav)
9. Evaluation Completed By: z




Site Evaluation Form
DOE-Evaluate Deployment of Photovoltaic Systems for Disasters
Florida Solar Energy Center
10-20-2000
1. Date of visit: __ Mx.ﬁﬂﬂm / &, N ErLEAC ﬁ - ;
fhy /d ~ -
2. Site Location: E“‘?ﬂ A { %54 fH;jﬁ’ y /%:di; g Fgﬁfﬂ @”7%"
Address: _{6 £25 <. SeTox /_513,4,, f‘%"‘ '! E

Tty f).ﬂw} ’ A (727

3. Contacts: —Eﬂﬂ‘u’ TC;‘EI e Phone: 3o( - FE7— (223 02
Tom pz“‘f_ﬂ-f-?‘c‘t.\ _E;:Jf'- {f@:"'?ﬁ ./33:?7
4. Trailer Identification: V% e

Loaoe X | ES30(2 2 Swwie#H2 E539)
ZAPC B3 53917 7 APC 5 ESzqy

5. Trailer Status:
Being used:
1._Yes 3y 0 g _ 7 ge
Present Working Stm:usjr )

I.\ﬁm Lot ij,ﬁ z.jf/é- a/

Maintenance Déne: _

1PV comadbenin_ispey b NA 2 N Zrace 7;&:,{&

Broken Parts: o 7
= | A ") A dZ, Yvee 4
+Frailo, &@M{Q.?g Srorn  Tada

6. Trailers Repairs:
Past Repairs:

1._PV Hiod (s fm(uﬁé ,g 2. &
Present Repairs: o
l_chiter unpeg 5 4 g’aﬁi T
@1 walen, T 8 Thake
7. Viability: f'ﬁ v 3
Trailer 1.
2.
2

9. Evaluation Completed By: R:/?} /

4
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/]

vy A
APC 8 E5397 MAINTENANCE REPORT

Site Date Report Number

Emp Fsbag DA 4-7-of

Type of Maintenalq:e: D Scheduled E@nscheduled D Emergency repair

Event description: _ ., A I o I SE00 m B L 7 p g
T 1__,4‘{ ©

Action D v_’f/ =2 E)

Taken: Adjustment  Test Repair Replacement Inspection

Notes: 'tf:t’_,i’ﬂ.,.- &C‘G‘Z'tﬂféﬂ af ’_f"mu\_;z:-u gD M@u rbﬁ-mf".i; é"“ﬂéf‘f

o e _'-?L‘%_'E::?f;ﬂ 5534? "fé'} LT hj&%ﬁrxﬁ ﬁrﬂé EEWH :"'% —
B adool e nrend podi L27) o /% A ML'{-@-’L? 2y %M
Subsystems invoived: ArF?ay % DBaﬂery i 50 #5:
a( 1?0 Controls/switches [ ] Generator
Other: _ \‘B;Structure
Problem Occurred: ; , Action completed ' System Off-Line?
wblon woed & | 4o 4 broehet
Date: Date: Yes No
Time: Time: Downtime hours:

Parts Replaced: Fndlens Xzl &er} e —F ET3917

Labor:  Repair hours:  / Crew Size: 4  Man-hours: ﬁ

-

ET>017

Status: Work Complete? Notes:
Yes No
.
Report Completed by: /} f/

Vi
(.'f’ Traller-Mounted PV Power Station
Operation & Maintenance Manual



/‘JL/’DC" %Fh _— MA!NTENANCE REPORT
34 (4

Slte Date Report Number

&hmm;mém? J;?:?{; ‘5:"/ Cfi s

" J
Type of Maintenance: D ScheduleB\Q;Unscheduled D Emergency repair

Eventdescripﬁnn:,aw&m‘tl—m & S sk e DOE
Z

Action D D oy, ©o I D @

oh " et b -
raken: Adjustment Test  Repair Replacemeant Inspection

Notes: __L/°f, Zoste cres m,-m{r# _ e bl ot O Lt
g d r:?ffr Load wm M-:wmz// 4\9%1 A -5—LL¢35L

o /h@f: i ,Ef-cff«g,a

Subsystems involved: Array D Battery
%
v ?O Controls/switchas [] Generator
Other: D Structure
Prnbiam Dr.:curred i‘:@t’é on pumpintﬂg System Off-Lina?
Date: ‘Sff:"

Yes | No
| N Pt KTils o
Time: T:rne Downtime hours: A

Parts Replaced: —Lrnalle WP A g e d e mﬁm

_%e—.;ﬁ-,u < g

Labor: Repair hours: 2 Crew Size: Man-hours:

—_—

Status: Work Complete? Notes:

D' Yes

No
Report Completed by: @L’?’? /,/
v /

Traller-Mounted PV Power Station
Operation & Maintenance Manual



Treailapts

SunWize Technologies, Inc. B5 29/ ( G62%0 &9
r-"'
MAINTENANCE REPORT iy
Site FEW Date Report Number
Emrod Md |%-9-0(

Type of Maintenance:/@j&cheduled

E)Jnscheduled D Emergency repair

Event description: / erveToatn

i‘ -Er“'f“e- Vi“:»:: +F ('709'"“ _‘b_—gc-?

Action ’g)
Taken: Adjustment Test  Repair Replacement Inspection
Notes:
Subsystems involved: Array : Battery
,.;. - "
N VR Controls/switches Generator
i) .
W - e
/| Other: 7 v erTee || Structure

Problem Occurred:

Action completed

System Off-Line?

(A Vet r wdwd By g pp N,l erver ZED  kesdtsilb Mcrén-qf
Date: &£_9_ o/ Date: Yes No
I Cﬂ:!{\:.d. fr-"ﬂ..s‘f-&.ﬂ"‘_bg:qu
Time: /7 amw Time: Downtime hours:

Parts Replaced:

Labor: Repair hours: Crew Size: Man-hours:
Status: Work Complete? Notes:
Yes No

Report Completed by:

PM403003 Rev. B
0&6-23-98

Trailar-Mounted PV Power Station
COperation & Mainfenance Manual




EE529 ) G 623089

SunWize Technologies, Inc.

BATTERY LOG SHEET
Sealed Lead-Acid Batteries

Cell no. 1 is the cell that is connected to the main battery negative lead (black).

Date [4-9-0|
1%

Cell # V v V V v v V V

b l'gf{:'" b

2 1 (3.1

3 ].ﬁ-f

4 {g.f

* L3t

SRR

T3l

A

¢ /3:f

10 {3( (

1 {;‘f’

12 !,-310

be
)OO0 of
JO G ©

PM#03003 Rev. B Trailer-Mounted PV Power Station
06-23-98 Opesration & Mainfenance Manual



ApPC ité e EAINTENANCE REPORT
9

¢/ Site Date/ Report Number

San T@n Jy V= (9/28/0 O

Type of Maﬁntenance. D Scheduled @/Ungchedu!ed D Emergency repair

Eventdescription: pcdieliin. & ate Vit ffi Do

Action D l_l E;

Taken: Adjustment Test Repair Replacement Inspection
Notes:

Rellen, I3

pv 9 BT

’._Em.a"slfﬁ‘_ |20
Subsystems involved: Array D Batiery

Controls/switches D Generator
oot — 6w (sl L
Other: E:Structure Wﬁ:{{

Problem Occurred: Action completed System Off-Lin2?
pz====2 Noke-

Date: Date: Yes No

Time: Time: Downtime hours:

Parts Replaced:

Labor: Repair hours: Crew Size: Man-hours:

Status: Work Complete? Notes:

Yes

ledre

Report Completed by: ?)8 (/ﬁﬂmgﬁ
[/ [l

L ll' S Traflar-Mounied PV Power Siation
Operation & Maintenance Manual



SunWize Technologies, Inc.

+H € $3 (3 MAINTENANCE REPORT

Site Date / Report Number

jﬂ?& {:T' ;mﬂw.ﬁfd — p < / ﬁ)/ 38’/ &0

Type of Maintenance: I:l Scheduled [Eﬁnséheduled D Emergency repair

Event description:

%

Action D D )

Taken: Adjustment  Test Repair  Replacement Inspection
Notes:

@dﬂﬁ 265

PV 15 3

wvety, | 2o

Controls/switches Dﬁeneratar

Subsystems invoived: Arra Batte 1
a4 Qﬁéfgﬁ é.azzé,{? cﬁ[«fa

Other: E’Structure h,»:wj S (5151

ol

Problem Dcc[._!r_red : , Action completed System Off-Line?
Date: Date: Yes No
Time: 3 @M Time: Downtime hours:

Parts Replaced:

Labor:  Repair hours: 204, CrewSize: Z-  Man-hours:

Status: Work Complete? Notes:
e
Yes | No
Report Completed by: ’ ]? L}é—‘»,mq,
PM403003 Rev. 8 : /f‘ j‘:’? Traller-Mounted PV Fower Station

05-25-08 Operation & Maintenance Manua!



SunWize Technologies, Inc,

BATTERY LOG SHEET
Sealed Lead-Acid Batteries

Cell no. 1 is the cell that is connected to the main battery negative lead (black).

Date | I

Cell # vV V V W vV v vV v

3

mmﬂmmhwm

—_
(=]

—
=&

="y
o

PM403003 Rav, 8 Trailer-Mounted PV Power Statian
08-23.58 Operation & Maintenance Manua!




S, — T/‘L {’-i > /
SunWize Technologies, Inc. & S P Q lf % A ?49

MAINTENANCE REPORT

Site £F£enl4g Date Report Number

E ma ﬂf’l’d ?'/-?-ﬂf

Type of Maintenance:&@%cheduled E?‘Unscheduled D Emergency repair

Event description: evaluatiow & Sitfe visi 1 Son DOE

Action I_

Taken: Adjustment Test Repair Replacement Insp%é'n
Notes:

Subsystems involved: =] Array : Battery

'*3 .15) Controls/switches : Generator

)“r 1

Other: : Structure
Problem Occurred: Action completed System Off-Line?
oV lonfunr avie

Date: <2/ _9_-py Date: Yes No
Time: __ ( pm Time: Downtime hours:

—

Parts Replaced: 4 A

Labor: Repair hours: Crew Size: Man-hours:
Status: Work Complete? Notes:
Yes No
Report Completed by:
PM403003 Rev. B Trailar-Mounted PV Power Station

06-23-98 Operation & Maintenance Manual



SunWize Technologies, Inc.

s e X -

BATTERY LOG SHEET
Sealed Lead-Acid Batteries

Cell no. 1 is the cell that is connected to the main battery negative lead (black).

Date

Cel #

1

(%~(

(3-L

[3+1

Bl o M

(2 ./

(7.

| wn

[3:/

=]

(3, /

[ ]

(2./

(F ]

10

(3.¢

1

(7.

12

(7%

PM403003 Rev. B

06-23-58

Trafler-Mounted PV Power Station
Operation & Maintenance Manual




Site Evaluation Form
DOE-Evaluate Deployment of Photovoltaic Systems for Disasters
Florida Solar Energy Center
10-20-2000

1. Date of visit: ’%X 50 = %/ ( ) 2133{3/
2. Site Location: /B-E"M jﬁ"u 4 7‘:-':'-“ F Eﬁ? 74 Bg @f/f o4/ Vf
Address: _FR C Joo ,{fp,_f-ﬁ éz:v:n 253

Dev Youw . .'T“ 76269
3. Contacts: T‘:“‘:I‘“ LL{“‘)R 7‘7/' Phone: 1¢0 =578 -522 2 5+ 2
EAd Her Jis 7N - NE—_SFe)

4. Trailer Identification:

1 gmx,-ua-:i-e,: 553'{2({} THEZ 3 /4/0(” #7 55391"5‘5—*

5. Trailer Status:
Being used:
1. N 2. Ao
Present W ing Status . i - .
{f‘ -_(,.t.,uf‘{-p(igj gfa,_; f ?’)&:éf{:u%é /W( San r,/s.ﬂ,-:s u"ﬂ-“"t::. en/ ‘E?‘
Maintenance Done: > jﬂa#&-m Lons 6‘,#

1.7 1ew belts ﬁ; AQTJ/#A@:‘ -T-'fp 9 ﬂqﬁif’%j a7
Broken Parts: Cemhyp o 8,
l.mu'e; boor oun EL}L&-;'{LZGFX' 2 b;ﬁi{éﬁdg .’ﬁﬁF’Lﬁ J[Tl‘t‘-”‘- fé;!am.é’, et

6. Trailers Repairs: -"fﬁl‘{{’ f}m,_,-fm: ﬁw“/ﬁ .
Past Repairs:
1_Avié 2 Wrow€
Present lliltepairs 0 NE A

7. Viability:

Tr‘"‘”e”j‘:’ﬂ sroll foe el ﬁﬂnﬁmﬁﬁw@)u@z&( Z':Tk&rférfa‘
e Previran L!Jahcf;mﬁ'p W'{’E’t’ru nlers

9. Evaluation Completed By: 6 L,é"'wq’/

/




StnWize Technologies, Inoe——eo o __ = .. S s it el

£532G(0 "' Z- MAINTENANCE REPORT Sumanz,,

Site Date Report Number

Devton T L —So-24(

Type of Mainénance:/@}ﬁcheduled BUnscheduled D Emergency repair

Event description:
Vie gt

Action \W D u

Taken: Adjustment Test Repair Replacement Inspection
Notes: ﬁ?@m O ﬁ‘, zfﬂ_gwﬂtﬁzﬁ;ﬁr

Subsystems involved: Array :l Battery

éﬁr (F/ od 9‘?- €
AC el b V] C%ﬁ?ro s/switches t.‘:en];f;;L tor

Brolen.

Other: ] Structure
Problem Occurred: Action completed System Off-Line?
Date: Date: Yes No
Time: Time: Downtime hours:
Parts Replaced: g a2
Labor: Repair hours: O Crew Size: Man-hours:
Status: Work Complete? Notes:
(Il
Yes No

e

Report Completed by:

[

Trailer-Mounted PV Power Siation
Operation & Maintenance Manual

PM403003 Rev. B
06-23-98

I tc



SunWize Technologies, Inc.

BATTERY LOG SHEET
'~ T+ 9(0 :#ﬁ Sealed Lead-Acid Batteries

Cell no. 1 is the cell that is connected to the main battery negative lead (black).

Date "9"5&7’“"’#
Cell # vV vV vV vV V- v Vv V

1

2

3

2

5

6

c

8

9

10

11

12

frf”:}ﬁ

(2eff RS ,3 :"Lf;

UD

PM403003 Rev. B Trailar-Mounted PV Power Station
06-23-38 Operation & Maintenance Manua/
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L PR ——

A il £529 |5 MAINTENANCE REPORT #—]

Site Date Report Number

D evton i 1K 4-30-2

Type of Maintenance: D Scheduled EZUnscheduled D Emergency repair

Event description: Soatm., ON & f%gﬁwﬂ/
2 : £

Action I:| D

Taken: Adjustment Test  Repair Replacement Inspection
Notes:

kr £ FF@/

{U Ll
Subsystems involved: Array D Battery

Controls/switches DGeneratcr

Other: D Structure
Problem Occurred: Action completed System Off-Line?
Date: Date: Yes No
Time: Time: Downtime hours:

Parts Replaced: K -

Labor: Repair hours: o Crew Size: Man-hours:
Status: Work Complete? Notes:
Yes No
Report Completed by: ,5 (//
) [/

IIII f - - = -
QS—:J—H&' / Aot s o ol BN BE I raallI LAY
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DOE
FEMA

O&M MAN UAL

PPS-500-TRAILER MOUNTED
PHOTOVOLTAIC SYSTEM

APPLIED POWER CORPORATION
1210 HOMANN DR. SE
LACEY, WA 98503
(360) 438-2110
FAX: (360) 438-2115



4. PARTS LIST

ITEM QTyY | SUGGESTED | MODEL MFG. DESCRIPTION
b SPARES QTY
PV Array
5] 0 MSX-64 Solarex PV Module
1 0 FRPTO6/SX Zomeworks Array Support Structure
4 0 MSEX-INT/P Applied Power Module Interconnect
2 0 MSEX-Out 10 Applied Power Module Output Cable
Battery 1 6-S0A09 GNB Sealed AGM Battery
Inverter
1 0 DR1512 Trace 1500 Watt Inverter - 120 VAC
Engineering Output
1 0 Trace BTS Trace Battery Charging Temp.
Engineering Sensor
Charge 1 0 Prostar 30 CLCD | Morning Star 30 Amp Controller
Controller
Enclosure
1 0 PPS-500 Applied Power 30" X 48" x 30" Steel
Enclosure
1 0 PPS-500 POLE Applied Power Array Support Pole and
4" Clamps
2 o T-11-2 T&B Single Gang Weatherproof
Box
1 0 Hubbell 4716 -C | Hubbell AC Input Flanged Inlet
1 0 Hubbell 4726-C | Hubbell AC Input Cord Cap
1 D WP-1 Hubbell Weatherproof Cover for
Flanged Inlet
1 0 S5262-| Leviton Duplex Receptacle
1 1 ESUVC Carlon Weatherproof Duplex
Receptacle Cover
4 0 A-VK44 Hoffman Louver Cover
4 1] A-FLT44 Hoffman Louver Filter
1 0 PPS-500-Wire Applied Power AC and DC Wiring
1 0 PPS-500- Label Applied Power Custom Label Set
AC
Disconn.
Switch
1 0 QO2-4L70RB Square D 2 Position Load Center
4] QO115 Square D 15 Amp Circuit Breaker
DC 1 0 TG4323R General Safety Switch
Disconn. Electric
Switch
2 1 FLNR 30 Little Fuse 30 A Fuse
1 1 FLNR 100 Little Fuse 100 A Fuse

Packaged PV Power System O&M Manual
Applied Power Corporation, 7/14/98, Page 5




Lightning PLA 100V Pulse 12 VDC lightning Protection
Arrestor

Trailer 4x6x2 Utility TowNGo Transport Trailer

Manual PPS-500-Manual | Applied Power Operation and Maintenance

Manual

Packaged PV Power System O&M Manual
Applied Power Corporation, 7/14/98, Page 6
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. ". ! TECHNOLOGIES, INEC.

ﬂmM/lze

A Baricarp Eumvaﬂr

PV

Power Station
Highway Trailer

Operation & Maintenance Manual

FM403003 Rev. B

Corporate Headguariers
00 Boices Lane = Kingston, NY 12401 = (914} 336-0145 = Fax (814) 336-0457
@=-maill: Sunwize & beSicom. CcOm * Wans SUNWIZE Com




SunWize Technologies, Inc.

6. POWER STATION COMPONENT LIST SN: 1012 Date: 08-24-98
Location:  Bluemont, VA Application:  Disaster Ralief
Owner.  Federal Emergency Management Agency Phone: (540) 542-2072
Address: 19844 Blueridge Mt. Rd., Bluemont, VA 20135 Fax:
Contact: Ray Berry Ship date: 0B8-31-08
Array Size: [ 500 [eoo [ 200 [ ]1s00
[x]1800 [Jea0o O
Structure: [ x |Road trailer [ Joti-read trailer [ Jeround [ ]Breakdown
[x]Paintad [(eaivanized [%] Hinged array

Inverter: [X]4.0 kVA, 24 VDC: 120 VAC, 60 Hz, 1 phase, 2-wire
[Ja.0 kva, 24 VDC: 230 VAC, 50 Hz, 1 phase, 2-wire
[ J4.0 kvA, 24 vDC: 220 VAG, 60 Hz, 1 phase, 2-wire
[]5.5 kvA, 48 VDC: 120 VAC, 60 Hz, 1 phase, 2-wire
[]4.5 kv, 48 VDC: 230 VAC, 50 Hz, 1 phase, 2-wire
[J8.0 kva, 24 VDG: 120/240 VAC, 60 Hz, 1 phase, 3-wire

]

Generator: [_]8 kVA LP fuel
[_]10 kVA LP tuel
[]7.5 kvA diesel fusl

[X] wa

Battery: [ |industrial lead-acid, flooded 2V cells, 1000 Ah
[ JEconomy lead-acid, fiooded, 8V cells, 700 Ah
[X]valve-regulated lead-acid, sealed 12V cells, 1050 Ahr

L]

Menitoring: ELD::EI
[ |Remote/zontrol panal, 50 ft. [15 m) cable
[_]Remote/control adagter and PC hardware
Trace C40DVM and SW4024 LCD displays

Otherfnotes: 2 - Trace C40 DVM PWM PV charge controllers
1 - Trace DC250 Disconnect with 1 - 250A battery disconnect circuil breaker and

2 - B0& PY disconnect circull breakers

_2- 15A 120 VAC load circult breaker

2 - duplex GFCI receptacle with weatherproof cover

1- 15A 120 VAC charging input circut breaker, connector receptacie and plug with cord
Battery box padiock combination: 1998 Enclosure Key Code: C415A

PL4I3003 Rev, B Travar-Mourded PV Powsr Stafisn
06-23-58 15 Coeration & Maintenance Manua!



SunWize Technologies, Inc.

EATI EH i

ETE

WYHIVIO INM=3IN0

T e

z.n_:.__._.._u... ._.mm__s_n_n_

o U L
HHVE AHILIVE —_

ANdHI
OREOEYHD
W 05 H.._._... o

.ﬂm_.uz ¥

RN Ly i

Ad3llYg ]

HIAVIE ANJHD T LOAN005SH AWHEY A
HIAVIEE INJHID | LO3RRIOSK WHEY Ad

i

|
|
_
| (v B
_ HO |5 3HEY
SHIMLHON
HITIDHINDD 39HVHD |
[\ | _ .
| B R A ENU
5 = |
_ P u"w—-u_muﬁﬂtﬂhnﬂ_. H_H_ hamwmacosan sa _ | R
_ MOOOF rTOFMS 33WHI _ — _
HIDHYHD LHILIVESHILE AN | |
| Fren _ g
183 X Fal
_ ot
L B
_ =] N |
LIS A
. - - | Ka) samngun i vl

EOE HINEMDD
J2EN05E o0

| Ad

{Tviod ..;

una,.t___.i Adl

SIN0D 0 3WYNOS SEINIEE N39S K00 WIMIBNDD 28005 24
B [T ]

CLELLL

PV Power Saton

Oparation & Mainfensnce Manval

FHE03003 Rev. B
06-23-28



APPENDIX D

Performance Data



Photovoltaic Applications

Hurricane Andrew
struck the coast of
South Florida on
August 24, 1992,

The storm was a level
four hurricane

with sustained winds
of 140 mph. Waves
reaching 18 feet
pounded the shoreline
flooding buildings and

washing boats on

shore. At least 85,000
buildings were severely
damaged and an

estimated 34,000 homes
T —
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Solar Generator Data Dec 98

Date: 1211098

Time: 08:10 Array #1 Array #2

Reset Amp Hours: 4TET.5 4.341.8  |Weather Conditions:
Current Load: 14 1A

Battery Temp. Comp.: 24 4 24.4 Commments:

Inverter Volts (AC): 123 123

Watls:

Temperture; 30 deg. 30 deg

Batiery Voltage: 4.9 24.9

Date: 12M11/28

Time: 07:53 Array #1 Array #2

Reset Amp Hours: 0 0 Weather Conditions:
Current Load: 28 2A

Battery Termnp. Comp.: 235 235 Comments:

Inverter Wolts (AC): 122 122 s,

Watts:

Temperture: 42 deq. 42 deq.

Battery Voltage: 24.2 242

Date: 12/14/38

Time; 0219 Array #1 Array #2

Reset Amp Hours: 2647 2646 Weather Conditions:
Current Load: P 28

Battery Temp. Comp.: 23,8 235 Comments:

Inverter Walts {AC): 121 121

Watts: 154 194

Temperture: 39 deq. 38 deg.

Battery Voltage: 242 24.2

Date: 12/115/58

Time: 08:02 Array #1 Array #2

Reset Amp Hours: 411.6 4086 Weather Conditions:
Current Load: 24 28

Battery Temp. Comp.: 25 Commenis: " - nof inverting, light out]
Inverter Volts (AC): 118 =

Watts: 38 38

 Temperture: 22 deq. 22 deqg.

Battery Voltage: 25.4 244

Date: 1211698

Time: 08:05 Array #1 Array #2

Reset Amp Hours: 5531 549 Weather Conditions: Qvercast all day fheavy)
Current Load: 0.02 0.02

|Battery Temp. Comp.: 237 237 Comments: Lead on baltery power
[ Inverter Volts {AC): 22 122

Watls: 0 o

Temperture: 34 deq. 34 deg

Battery Voltage: 242 24.2






