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oving can be time consuming, frustrating, expensive and disruptive, but it can also

be an adventure, a time of discovery, a good excuse to clean up and organize, and a
bonding experience for every member of the family. This Moving Guide includes information
designed to help you create a positive experience, whether you are moving near or far.

LandAmerica companies have been working with home buyers and sellers for over 100
years, and we are very happy to work with you as you prepare to move. Congratulations on
your closing and thank you for choosing Southland Title for all your real estate transaction
needs.

Good luck with your move!

PACKING BOX LABELS
Contact your Southland Title Representative for a set of our complimentary

Packing Labels.

MOVING TIPS BOOKLET
This section has general tips including selecting a moving company or truck,
packing and unpacking, and moving announcement cards to notify your friends
and family of your new home!

PROPERTY, POSSESSIONS & VALUABLES BOOKLET
Before you move, be sure to make a list of your possessions! This is great for
insurance purposes, as well as for keeping track of your household items and
valuables during the moving process.

All information contained herein deemed reliable but not guaranteed.
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Six Steps to a Successful Move

As Far in Advance as Possible

Decide which goods will be moved and which will be sold or given away.
Reduce as much as possible to save time and money on your move.

Deciding Moving Costs

Remember that packing is a separate cost from moving. If you hire a
moving company, they will submit two separate bids. If you think you
might move yourself, think about the costs of packing materials.

Talk with Trusted Friends & Relatives
Discuss their recent move, and what they would have done differently.

Before Deciding to “Do it Yourself”

Keep in mind the time of year and what the weather might be Like.
Other factors might include health, difficulty of move (stairs, steep drive-
way, etc), and value of the items to be moved.

Moving Companies

Moving companies will allow you to do your own packing or partial
packing, but they will not be liable for damage to boxes packed by the
customer. The driver may also refuse a box that is improperly packed. If
the driver has to repack the box, additional charges will apply.

Read Through This Booklet

Become a more knowledgeable mover!

© 2006 LandAmerica Financial Group, Inc.






MovING GUIDE
Finding a Moving Company

If you have decided to hire a moving company, you should allow six to
eight weeks to find the right company for your valuable possessions. You are
looking reliable, affordable company that will be “kind” to your possessions.

Ask Around

Start by asking friends, relatives or neighbors who handled their move. If
you see someone moving into your neighborhood, stop to ask about their
moving company. Your real estate agent may also be a good source for a
moving company referral.

Questions to Ask

e Does the company subcontract its moving services?

¢ Which subcontractor would be used to move my home?

e Will the contents of my home be on one truck the entire time?

e What services aren't listed on this bid and what do you charge for them?

¢ What training do your movers and packers receive (especially for packing
and moving fragile items)?

e Can you provide references from previous moving customers?

Moving Estimates

Moving companies usually offer a free estimate, so solicit quotes from
several companies. Be sure to tell the mover about any special circumstances
which may add to the difficulty of the move, such as parking problems, road
access, street accessibility, delivery time restrictions, stairs and elevators. There
are generally three types of moving estimates:

Binding Estimate: In a binding bid, the mover will offer a guaranteed
price within a small percentage of deviation that is based on a complete list of
items to be moved and the type of service performed.

Non-Binding or Hourly Rate: This is really just a price list. The rates are
based upon the movers’ previous experience of jobs similar to yours.

Not to Exceed: This quote states that the final price for the move cannot
exceed the estimated figure. If the move comes in under the estimated
amount, you pay the lesser price.

Bids are created by using a method that is unique to the moving industry.
Each move is assigned a certain number of “cubes”. A cube equals seven
pounds. Estimators will multiply the final number of cubes by seven to deter-
mine the price. Estimates should include all moving charges, such as carrying
up stairs or elevators, additional transportation, moving bulky articles, carry-
ing an excessive distance, overtime, and more. Packing bids should state the
labor charge as well as the cost of boxes and other moving materials.

© 2006 LandAmerica Financial Group, Inc.
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Renting a Moving Truck

Comfort and efficiency during your move will depend upon getting the
right truck for your needs. Talk with the local arm of national truck rental
companies and, as local vendors vary in quality and services, ask the following
questions to aid in your decision.

e How many trucks/trailers do you have?

How old are your vehicles?

Does the truck have an automatic or manual transmission?

Is the cab air-conditioned?

e How many adults can ride comfortably?

What size truck is recommended for my household?

* How many miles to the gallon will the truck get when it is fully loaded?
What happens if the truck breaks down? Is road service covered?

Does the truck have a hydraulic lift or ramp?

Does the truck include a spare tire and emergency flares?

e Where and when can | pick up the vehicle? Who is authorized to drive it?
e Are there mileage charges or drop-off fees on the vehicle?

e Where can | return the vehicle when | get to my destination?

* What costs are there in addition to the basic rental fee?

e s the right truck available for me in my time frame?

Tips for Loading & Unloading Your Truck

» Always load the heaviest items first. This will help keep the truck stable
on the road. Pack items you'll use most near the loading door where
you can get to them easily. Using the right-size truck for your
household will minimize shifting.

e Place bureaus, large china cabinets, sofas, refrigerators and other heavy
appliances against the front wall of the truck. Use protective covers on
sofas and mattresses. Then load chairs, tables, bookcases and light items
toward the back.

e Stand large, flat items like mirrors, mattresses, box springs and table tops
upright against the truck walls and tie them securely.

e Load the truck a quarter at a time, packing it tightly from the floor to ceil-
ing. Secure each quarter with rope tied to the tie-down rings.

e Wrap mirrors and pictures with protective pads or use a special mirror
carton. Order the right packing materials in advance when you reserve
the truck.

e Stack lighter boxes on top of bigger, heavier ones.

e Carry valuable papers and items so they are not lost or damaged.

© 2006 LandAmerica Financial Group, Inc.
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Preparing Appliances for the Move

Major Appliances

e Clean your appliances early for a more pleasant and odor-free move.

e Defrost your refrigerator and freezer, propping doors open. Afterward,
place an open box of baking soda inside of each to keep it fresh-smelling.

e Clean your oven and range. Use a powerful scrubbing agent and brush.

e Drain your washing machine.

* Place a nylon stocking filled with baking soda inside your washer to pre-
vent mildew.

e Tape the hoses and cords to the back of the machine.

e Clean your dishwasher and remove any leftover soap.

e Cut a lemon into pieces and grind it into the garbage disposal to elimi-
nate odors.

e Remember to dry interiors of all appliances to prevent mildew.

Small Appliances

e Empty the crumb-catcher of the toaster before you pack it.

* Tape the lid to the blender before packing.

* Empty the coffeemaker and dry it inside and out before packing.

e Take the time to wind cords and secure with a rubber band or twist-tie.

* Tape smaller parts onto the larger appliance to keep them together.

e Pack the “necessary” appliances together if possible so that you can
unpack and use them right away.

\ LandAmerica
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MoviING GUIDE
Packing Tips

What You Need to Get Packing

Packing supplies are available online from the U.S. Postal Service (USPS)
at www.usps.com, or you can find them at self-storage facilities, truck rental
offices, retail mailings shops and even hardware stores. Boxes designated for
packing are heavier and stronger than those cast-off boxes from the super-
market.

If you can afford the purchase, buy special moving boxes especially sized
for your cherished possessions, such as china, lamps, wardrobe, etc.

For Packing You Will Need:

e Strong packing boxes

® Bubble wrap for packing fragile items

e Tissue & ink-free packing paper

e Scissors

e Knife for opening boxes

e Several broad-tip markers to label boxes
e Rolls of packing tape

Packing Your Possessions

e Make an estimate of how many boxes you will need, then get at least
25% more.

e Use smaller boxes for books. Get bigger boxes for lighter items.

e Pack room-by-room, keeping similar items together. Labels boxes carefully
with the name of the destination room. Number boxes when they are
packed and sealed

e Reinforce the bottom of boxes with at least one strip of packing tape.

e Pack boxes firmly to prevent the contents from shifting during your move.

e Use crumpled paper for padding. Seal boxes tightly with wide packing
tape.

e Pack records and CDs vertically in boxes. Don’t stack them flat.

 Place heavier items in the bottom of the box and lighter items on top.

e Separate items with paper to prevent scratches caused by rubbing.

e Remove lids from jars and ceramics. Wrap each separately.

» Seal any opened boxes and bottles before packing them to avoid spills
and leakage.

e Use towels, linens, curtains, etc. to pad boxes of fragile items. Clearly
mark these boxes “Fragile”.

e Use a jumbo box for lampshades, and cushion them well.

continued...
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e When disassembling furniture, beds, lamps, etc., put the hardware into a
plastic bag along with any assembly tips and tape onto the item itself.

e Ask your mover if you can leave clothes in the dresser drawers. Find out
from your movers how they want hanging clothes packed.

* Make a master list of all household items and your belongings.

e Pack rugs last so they can be the first items unloaded and placed at your
new location.

* Make a box or two of essentials and label them “Open Me First”. Put
these boxes to the side to be loaded last (so they are unloaded first) or
move them yourself.

Your Essentials Box may Include

e Personal items such as a change of clothes, towel, prescription drugs,
tooth brush and other personal items for each person in the household.

e Basic tools such as flashlights, pocketknife, hammer, screwdrivers, nails,
masking tape, tape measure, and light bulbs.

e Bathroom essentials such as hand towels, soap, toilet paper, shampoo,
and shower curtains.

e Kitchen necessities such as paper towels, coffee maker and filters, paper
plates and cups, plastic utensils, dish detergent, a sponge, pet foods,
dishes, and trash bags.

\ LandAmerica
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TIMELINE for a Successful Move

Two Months

e Time to figure out how you will get your household from here to there. Learn about your options and figure out a
budget. Type “Moving” into your computer’s search engine and you will see how many resources there are to help
you make that budget, and hire a moving company or rent a truck. If you plan to ask friends to assist, call them now
with the tentative date.

e Learn more about your new neighborhood. Surf the web or call the Chamber of Commerce in your new town.

Seven Weeks

e Begin organizing your possessions. Now is the time to see what you need to give away, sell or throw out. Plan your
garage sale date. Throw out all frayed towels and ripped sheets. Sort old or broken toys.

e If your pet is due for an exam, take him or her to the vet. Ask for a referral to a vet near your new home. Obtain a
copy of your pet’s medical records and extra medications if needed.

e Make airline, car and hotel reservations if you are moving a long distance. Carefully check the flight schedules so you
will arrive at least six hours before your movers are due at your new home. Get maps of your new area.

e Consider and research storage options by comparing pricing and security, as well as proximity to your new home.

Six Weeks

e Begin a running list of everything you will have to replace at your new location.

e If you'll be moving items of extraordinary value, look to see if you have sales slips for them. Have antiques, pieces of
art, jewelry, collectibles, musical instruments, and other valuables appraised. Take photos and/or videos of the items.
Record your household items in a journal, along with a photo of each room.

e Verify your new address and begin addressing your notification postcards or forms.

e Complete your research on professional movers and solicit price quotes. Think about the accessibility of your new
home... is there a steep driveway that is likely to stump a large moving van? Be sure to discuss this and any other
concerns with the moving company.

o |f applicable, call your health insurance provider to ensure that you'll still have medical coverage in your new town. If
you will, transfer the policy to your new address.

e Start using foods (in your cupboards, refrigerator, and freezer) and cleaning supplies that cannot be moved. Arrange
for special transportation of your pets.

e Update, resign or transfer any memberships. Select your replacement if possible.

¢ Dispose of items that cannot be moved, such as flammable liquids. Toxic or environmentally damaging items such
as motor oil, paint, solvents, anti-freeze, and gas in a grill may pose problems. Call your local Department of Public
Works for suggestions. If you think you will be moving flammable/hazardous material, you must get permission from
the Federal Highway Administration (toll-free, 1-800-688-9889).

e Request doctor and dentist referrals from your current practitioners. When you have made arrangements in your new
town, request a transfer of your records.

e Keep a record of all your moving related expenses. Many of them are tax deductible!

Five Weeks

e Time to start that garage sale! Donate books to the local library, or take them to a used bookstore. If you're a web
wiz, try selling items on eBay or similar auction sites.

e Plan your trip to your new home. If you are driving, plan some side trips and make it a mini-vacation!

e Update your car insurance. Contact your carrier or research prices — rates can vary wildly depending upon the state
and city.

e Get a copy of your new floor plan or create your own, then start to plan your layout. Measure the rooms, doorways
and stairways if possible to prevent surprises. Clean all the walls floors, windows, cabinets and closets while the
home is still empty.

e Open a new bank account in your new city — and don’t close the old one until all the checks clear!

Four Weeks

e Check with your insurance company to find out how your possessions are covered during transit.

e Stock up on boxes, packing material, etc. for your move.

e Remind your friends of your moving date (especially if they are your moving team!).

e Arrange for temporary housing in your new town, if needed.

e Empty a room, the garage or a large closet to store packaged items.

e Pack all seasonal things, such as holiday decorations or winter/summer clothing, sports equipment, etc.

e Contact the DMV to see what requirements exist for drivers’ licenses and car registration.

e QObtain an IRS Moving Expense form from the library, Post Office, or IRS Office. This will be easier to fill out now
(versus waiting until next tax season). The IRS also has publications which explain tax deductions related to moving.

e Arrange special transportation for any fragile or valuable items.

e Apply for new memberships at clubs and other organizations in your new neighborhood to get a jump start on
waiting lists.

e Get your car tuned and think about new tires before the journey to the new home.

Three Weeks
e Plan another garage or yard sale to get rid of everything that didn't sell before. Coordinate donation/disposal of

© 2006 LandAmerica Financial Group, Inc





TIMELINE for a Successful Move (cont.)

anything not sold. Call local charities for pick-up, making sure you get a donation receipt for taxes. Books will
normally be accepted at the local library.

If your car is under warranty, call the dealership and request an address change. Ask for a referral to a reputable
dealership or repair center in your new town.

Sell or give away plants. They do not do well in transit, especially long trips, and most professional movers will not
take them.

Jot down any existing damage to your belongings and furniture.

Sign up for internet service at your new home.

Call the pharmacist and transfer your prescription to the new pharmacy. Ask your doctor for an extra prescription if
you are worried that you won't have access before you settle into your new home.

Have your pet groomed and request a referral.

Connect utilities for service at your new home. Be sure to disconnect the day after you leave and connect the day
before you arrive. In many cities, these services are now available online.

Purchase a travel kennel or “seat belt” for your pet.

Change your address with the Social Security Administration: 800-772-1213.

Make sure your new home is pest free and contact an exterminator if necessary.

Two Weeks

Plan to take appliances such as refrigerator, washer, dryer and microwave with you, unless these are built in or
custom-sized for the space. Leave light fixtures, built-in cabinetry, phone jacks, etc.

Plan for the arrival of your mover by ensuring that they have a place to park the truck. Plan to mark off a parking area
with cones or chairs if necessary. Check with the city to see if you will need a parking permit.

Inspect your new home. Check for damage from the old tenant. Arrange for cleaning if you haven't already done so.
Ask your new town about leash laws and other pet requirements.

Obtain a certificate of your pet’s health from the vet. This is usually required if you will be traveling by plane.

Return all library books, videos and any other borrowed or rented items.

Prepare a stack of appliance warranties, special instructions and receipts for appliances, heating and cooling systems,
and any electrical devices remaining in the home. Prepare a list of all contractors, electricians, carpenters and
plumbers who did work on your home in the past. This is an especially nice welcome for the new owners. Ask the
previous owner for any warranties and instruction manuals for appliances that will remain in your new home.

One Week

Mow the lawn one last time.

Check and close your safe-deposit box at the bank.

Start packing! Begin with jewelry and other valuables.

Confirm any travel reservations (rental cars, airfare, motels, etc.)

Pick up everything that is at the dry cleaner.

Finish sending out your moving notifications to friends, family and businesses.

Subscribe to the newspaper in your new community.

Watch your pet closely for signs of stress.

Make arrangements for final trash pickup.

Drain gasoline and oil from your lawnmower, barbecue grill and other machinery. Clean them before moving them.

Two to Three Days

Make sure friends and businesses can find you at your new e-mail address.

Disconnect and prepare major appliances for your move.

All packing should be done or nearly completed. Pack a box of items that will be needed first at the new home e.g.,
toilet paper, paper towels, cleaning supplies, bed linens.

Obtain cash or travelers checks for the trip if necessary. Make sure you have cash to tip professional movers if
applicable. Get a bank check for payment of the movers.

Take down any curtains, blinds, shelves, and other removable items that you are moving to your new home.

Do a thorough cleaning, including emptying and cleaning trash cans and other house hold waste baskets. Collect the
cleaning supplies you will need to clean the house or apartment after the boxes and furniture have been moved.

Move Out Day

Get drinks and snacks for the moving crew.

Have extra packing materials on hand, just in case.

Tip the moving company crew $20 each if they did a good job, a little more if it was difficult. Don’t let them leave
until you've compared your goods to the drivers inventory sheet. If something is missing or damaged, make a note
on the bill of laden and inventory sheet before you sign.

Make sure you have arranged to turn off phone service, gas, electric, cable, etc. at your old home.

Leave a telephone number and forwarding address with a neighbor, in case of emergency.

Make sure all lights and any remaining appliances are turned off.

Once the house is empty, do one last cleaning. Take out all of the garbage and make arrangements with a neighbor
to make sure it gets picked up.

Before departing your home, take one last walk through the entire house and make sure everything in the house has
been packed. Check the attic and other spaces for any items you may have stored. Take a moment to remember all
the goods times you and your family had in the house.

Supervise unloading and unpacking if using professional movers.

© 2006 LandAmerica Financial Group, Inc
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Moving with Children

Moving is difficult for adults, but imagine what it's like for children. They

will be getting used to a new home, neighborhood, school, and trying to

meet new friends. Plan around your childrens specific needs before, during,
and after the transition and it will make a big difference in how your children
feel about the move and how they adjust afterwards.

Before the Move

Express your feelings to your children and give them the opportunity

to talk about theirs. Children who have a chance to express them will
work through their doubts more easily.

Help older children compile a list of phone numbers and addresses of
friends, relatives, and other important people in their lives. Knowing they
can stay in touch with these important people will be reassuring.

Take your children to your new home before you move and explore the
new neighborhood and town or city together.

Line up some activities for your child after the move, such as a sports
team, music lessons, or a scouting troop. Activities like these keep your
children involved and help them feel like part of the group.

Your mood will impact your children’s moods. Throughout the move, stay
as upbeat and calm as you can.

Involve your children in the planning and packing. Older children can put
their own belongings in boxes, and children of all ages will enjoy decorat-
ing the boxes containing their things.

Have meals and bedtimes at the same time as always during the moving
period. Children find routine reassuring.

Take special blankets, favorite books, and other prized items in the car or
on the plane when you go to your new home.

A party with friends is a fun way to say goodbye and celebrate friendship.
Moving day might mean a long car trip or a cross-country flight. Add
travel fun and games to your plans for a more pleasant trip.

Help your child create a photo album with pictures of their old home and
friends. This will allow them to express their feelings and allow you to
reassure them that it is natural to feel loss and initial discomfort with
such a big change.

© 2006 LandAmerica Financial Group, Inc.
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Change of Address Reminder List

The U.S. Postal Service has many helpful services to help you notify every-

one of your address change. Visit www.usps.com to change your address,

order moving supplies and even create personalized postcards with your new

address. Or, drop by your local post office for notification forms. In addition
to your friends and relatives, don’t forget to notify businesses of your move.
Here is a handy list of business people to help you compile your own list.

Insurance
[] Auto Insurance

[] Health Insurance
[ Home Insurance
[] Life Insurance

Miscellaneous
1 Alumni Association

[1Book Club

[] Charitable Organizations
[1CD/DVD Club

[ Fraternal/Service Organizations
[ ] Landlord/Tenants

[ ] Organizations

[]Schools

Personal
[] Business Associates

[] Friends & Relatives
[] Religious Institutions

Professional Services
[] Accountant

[ Banks/Finance Companies
[1Broker

[] Doctor

[] Dentist

L] Lawyer

L] Pharmacy

[] Veterinarian

Publications
[] Catalogues

[] Magazines
[ ] Newspapers/Newsletters
[] Professional Trade Journals

Public Offices
LI DMV

[ Garbage & Refuse

LJILR.S.

L] Library

[] Post Office

[ Selective Service

[ Social Security Administration
[ Veterans Administration
Utilities

[] Cable Company

[] Cell Phone/Telephone Company
L] Electric Company

[] Gas Company

[ ] Water Company

Vendor Services
[ ] Airline Frequent Flier Club

[] Credit Cards

L] Day Care Provider

[ ] Department Stores

L1 Drinking Water

[1Dry Cleaner/Laundry
[] Pest Control Company
[] Service Stations

© 2006 LandAmerica Financial Group, Inc.
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MoviING GUIDE
All About Unpacking

I_i\'lr'vﬂ'!
Room

Looking around at the all the boxes and bare walls, unpacking may seem
like a huge and difficult task. Soon, however, everything will be in its place
and you will enjoy home, sweet home, again. Here are some tips to make

TOP
YAHDROBE unpacking more efficient and enjoyable.

Starting Points

Spare your nerves and family relationships by taking it easy. Your normal
reaction may be to plunge into the disorder and try to put everything in
its proper place as quickly as possible. Unpacking can be fun, so try to do
everything possible to make it more like the end of an enjoyable adventure.
Remember that you don’t have to put everything away today, or even by the
end of the week. Start with your family’s basic needs (food, rest and bathing)
and unpack accordingly, one room at a time.

The Bathroom

Start here with a quick check to make sure the facilities work as they
should. Then unpack necessities: toilet paper, soap, toothbrushes and tooth-
paste, hairbrushes, towels and other vital items.

The Kitchen

Set up the basic things you need to prepare a simple meal and have a glass
of water, as well as the kitchen table if you have one. This will be become the
base of operations and a quiet haven from the rest of the chaos in the house.
Resist the urge to unpack everything until you are sure of where you want to
store those infrequently used or special occasion items.

The Bedrooms

If you don't have time to set up each bedroom, try for just the mattress
and bedding. (Or, put all the mattresses and pillows together in the living
room and have a family “campout.”) Moving from bedroom to bedroom, set
up the bed and other heavy furniture together, then let the bedroom dweller
unpack and arrange his or her personal belongings.

The Living Room and Family Room

Make a sketch of the room before you start moving furniture. This will
prevent needless and tiring repositioning. This is especially helpful if you are
using professional movers.

\ LandAmerica
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Decoration

Wait a couple of weeks before putting up pictures and other room décor.
See how the furniture arrangement works, the various stages of room light-
ing through the day, and the home traffic patterns before you tackle this
important job.

Storage and Other Tips

If space is at a premium, box up seasonal or sports items together with like
items and label the box “Halloween” or “Football”. Then store them in the
garage or an available corner of the closet until the items are needed again.
Since you are starting out with a “clean slate”, now is also a good time to
keep a running log of these storage boxes and what is contained in each.

Create a three ring binder with page protectors and tuck appliance warran-
ties and instruction manuals in it. Keep the binder in a central location where
it can be found when it comes time to figure out how to turn on the heater!

\ LandAmerica
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After Your Move

Getting there isn't the last step! Here are some tips to help you get settled.

e Make your new home yours by making a wish list of short term and long
term improvements.

* To make your new home seem more like home, hang your child’s or
family portrait in a prominent location or create a tabletop display of
family photographs as soon as possible.

* Don't spend too much time unpacking—at least not right away! In the
first few days, take time to enjoy your new home with your family. Take
walks, tour the neighborhood, local landmarks and restaurants.

* Make sure your new home is secure. Check all doors and windows, and
set the alarm system to your liking (if applicable).

e Above all, listen. If you can, be home when your children return from
their first day at school so you can hear all the news. Ask them regularly
how things are going, and take time to listen. Fitting in to a new place
takes time, and children can get discouraged, so your support is
important.

e Keep pets inside for a few days until they are feeling more comfortable.

* Take pictures of the new home, new neighborhood playmates, family
members and school, etc. Start a new family album to show there is fun
and family togetherness available at the new home.

One Week After Your Move

e Check your fireplace carefully before you light a fire. If you are renting,
talk with your landlord before you start. Consider cleaning both the
fireplace and the chimney before using. For local chimney sweeps, check
your phone company’s Yellow Pages listings.

e Check in with your previous landlord to make sure your security deposit
amount is in the mail.

e Locate the nearest police station, fire station and hospital.

e Install a new smoke alarm or change the batteries. Purchase a fire extin-
guisher and map out a safe escape route for your family.

e Paint your new closets. Since you are starting over, this is a quick way to
start really fresh.

* Time to let pets wander outside (if they are allowed). Sit outside for a
while and enjoy the weather as you introduce them to your new
back yard.

© 2006 LandAmerica Financial Group, Inc.





Two Weeks After Your Move

e You should have received all sets of keys to your new home. If you are
unsure, change the locks or add a dead bolt.

e Call your new vet or the city about purchasing a pet license.

e Call the Internal Revenue Service to change your address (800.829.3676)
or visit them online at www.irs.gov.

e Visit the Department of Motor Vehicles (DMV) to update your driver’s
license or ID card. Many cities require proof of residence, so make sure
that you have appropriate documents available.

e Visit or call your local town hall about changing your voter registration
address.

e If all the checks have cleared, close all accounts at your old bank.

\ LandAmerica
© 2006 LandAmerica Financial Group, Inc. Southland Tltle
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Energy Saving Tips for Your New Home

Consider some small lifestyle changes that you, as a consumer, can

make to help conserve the energy supply. Utility providers maintain that if
consumers cut back only 10%—-15% of their daily energy consumption, we
can completely eliminate the need for blackouts.

Simple Steps to Energy Savings

Replace and recycle your old refrigerator and purchase energy-efficient
models.

Put an insulating blanket around your water heater.

Close windows when heating or cooling. Close off doors and vents in
unused areas.

When going on vacation, shut off or turn down automatic appliances.
Turn off computers, peripherals, laser printers and fax machines when
they are not in use.

Fix defective plumbing or dripping faucets.

Use your microwave or outdoor barbecue for summer meals.

Do only full loads when using your clothes washer and dryer. Be sure

to clean your dryer’s lint trap after each use. On sunny days, hang your
clothes out to dry.

Hang wet casual wear or children’s clothing outside, right on the plastic
hangers (metal hangers will rust and ruin your clothes).

Put frequently used appliances like microwaves, stereo components and
home entertainment items (TV, VCR, etc.) on power strips.

Use Mechanical Time Switches.

Cut water usage in half: Add a water aerator to each of your faucets.
Visit your utility company’s website to find out more about energy saving
tips, rebates, time of use rate reductions and special programs for your
area.

© 2006 LandAmerica Financial Group, Inc.
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STAMP STAMP

STAMP STAMP

We've moved! We've moved!






www.southlandtitle.com
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TiTLE AND CLOSING SERVICES

LandAmerica offices and agents can coordinate and provide a
wide variety of services to facilitate the efficient closing of a real
estate transaction, including issuing title reports, endorsements and
policies, underwriting, recording, escrow services, and additional
services which can include:

Appraisal Service

Many LandAmerica branch offices can coordinate
residential appraisals locally or through LandAmerica’s joint
venture eAppraiselT™ — the nation’s largest provider of
residential valuation services.

Flood Certification

Through our network of national service providers,
many LandAmerica branch offices can coordinate flood
certification services including basic flood determinations,
life-of-loan flood zone determinations, census tract
certification, and flood zone certification that complies with
the Home Mortgage Disclosure Act.

Home Warranty

LandAmerica Home Warranty provides homeowners with
peace of mind against the high cost of a home’s major
systems and appliance repairs. For more information visit
www.landamwarranty.com.

Property Inspection Services

In certain locations around the country, LandAmerica
branch offices and agents can coordinate property inspection
services, providing for home, pest, and environmental
inspections.

Zoning Certification

LandAmerica branch offices can coordinate pertinent
zoning information on residential projects, through our
network of national service providers.

1031 Exchange

LandAmerica established its 1031 Exchange Services
Division in 1990 solely to facilitate tax-deferred exchanges.
Our offices that specialize in 1031 Exchange Services have
passed a LandAmerica certification standard.

LandAmerica and Southland Title are registered trademarks of LandAmerica Financial
Group, Inc. © 2006 LandAmerica Financial Group, Inc. ST-WR-BR-ESCRW (08/06 SN)
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What Is Escrow?

Escrow is a service which provides the public with a
means of protection in the handling of funds and/or
documents. Escrow enables the buyer and the seller
to transact business with each other through a neutral
party, thereby minimizing their risk.

In the escrow, all parties involved give their
instructions to the neutral intermediary, the “escrow
holder,” whose duty is to ensure that no funds or
property will change hands until all instructions have
been carried to completion.

Why Do | Need Escrow?

Whether you are the buyer or the seller, you want
assurance that no funds or property will change hands
until all of your instructions have been followed. With
the increasing complexity of business, law and tax
structures, it takes a trained professional to supervise
the transaction.

Who Chooses The Escrow?

The selection of the escrow holder is normally done
on the agreement between principals. If a real estate
broker is involved in the transaction, the broker may
recommend an escrow holder. However, it is the
right of the principals to use an escrow holder who
is competent and who is experienced in handling the
type of escrow at hand.

www.southlandtitle.com

LandAmerica companies have been underwriting
title policies since 1876, and we haven't stopped
perfecting the process yet. We stay on the leading
edge of technology in our commitment to making
each transaction as easy, thorough, and efficient as
possible — without sacrificing the personal touch.

To underline that commitment, we make this
guarantee: if you're not satisfied with our service,
or with any part of your settlement experience,
we'll refund your escrow fee.* It's really that simple,
because we're really that serious about delivering the
performance you expect, every step of the way.

*Offer applies only to 1-4 family residential properties.

Escrow FUNCTIONS

Neutral “stakeholder”

Prepares instructions

Requests preliminary title report
Requests beneficiary/demand statements
Complies with lender’s requirements
Receives buyer funds

Prepares or assists in preparing the
deed and other documents

Prorates taxes, interest and rents
as instructed

Secures releases of conditions or
contingencies as required

Facilitates the recording of documents
as instructed

Requests issuance of title insurance
policy and closes escrow when all
conditions are met

Disburses funds as authorized by instructions
Prepares final statements for the parties

The escrow holder DOES NOT
offer legal advice, negotiate the transaction,
or offer investment advice

\ LandAmerica
Southland Title










Be Satisfied. =

Be V Satisfied

e Very Satisfied. ==
Since the introduction of our three exclusive functions, more & more Chroma 63600 . -
DC Electronic Loads are chosen by engineers to satisfy their power supply testing ‘

requirements. Not surprising...Chroma designs & manufacturers more electronic
loads than any other company worldwide.

Specs

Chroma 63600

Mainframes

Single, 2-bay, 5-bay

Channels per

Up to 10 channels

Mainframe per 5-bay Mainframe
Interface GPIB, USB,
Ethernet
Operation Modes | CC, CR, CV, CP
& CZ

Graphical Soft
Panels

Standard, Solar &
Battery

Current Measurement Accuracy
For 100w Load Channel (at 1/2 range)

0-0.2A 0-2A 0-20A
16 Bits 16 Bits 16 Bits
+ 150 pA +1.5mA + 15 mA

Discover more satisfying test instruments

& systems at chromausa.com

(949) 600-6400

Lake Forest, California, USA

Power Electronics Testing Solutions
AC Sources / DC Supplies /AC Loads / DC Loads / Power Meters / Safety & Hipot / DMMs /ATE

[ —

5-bay mainframe with available 100w (x2), 300w & 400w load
modules. 1 & 2-bay mainframes also available. X I ==
CZ Mode For Turn On Capacitive Load Simulation ‘ ;

The 63600’s state of the art design uses DSP technology to simulate
non-linear loads using an industry first Constant Impedance mode.

Constant Impedance mode or CZ mode improves the loading behavior
of constant current & power making the loading current more realistic.

Digitizing Function

Another industry first is our digitizing
function that makes it very convenient
for capturing and recording transients
in both voltage & current waveforms.
These loads are capable of capturing
up to 4096 sampling points at a
sample rate of 2us to 40ms.

Three Current Ranges Per Load :
A third, low current operating and measurement range has been s il
designed into the loads to provide solutions for emerging sleep,

idle and standby mode testing required by Energy Star consumer

electronics. This capability eliminates having to use complex and

unique test bench equipment. Ideal for all types of consumer:

electronics when precision current settings and measurements are

required at milliamp and microamp levels. ®
Yy S ]
AN =
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Systems Solutions

© 2011 Chroma Systems Solutions, Inc. All Rights Reserved.






SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

New Years Day

6

6/359

11

11/354

9

9/356

Martin Luther
King Jr. Day

20

20/345

18

18/347

19

19/346

17

17/348

16

16/349

15

15/350

27

27/338

25

25/340

26

26/339

24

24/341

22

22/343

21

21/344

Chinese New Year

30

30/335

28

28/337

29

29/336

“Find something you love to do & you’ll
never have to work a day in your life.”

Author: Harvey Mackay Source: The Forbes Book of Business Quotations
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SOUTHLAND TITLE

Home Buyer’s Guide to Title Insurance

Just What is Title Insurance?

eal estate has always been considered an indi-

vidual's most valuable asset. For most people,

it is the most significant investment they will
make in their lives. Thus, it is granted unique treatment
under the law.

When you purchase real estate, you actually acquire
the title to the property, rather than the land itself. Your
title encompasses ownership, use and possession of the
land. However, title to property may be limited by rights
and claims asserted by others.

Problems with title can limit your use and enjoyment
of real estate and have negative financial consequences.
Title defects also threaten the security interest your
mortgage lender holds in the property.

Protection against hazards of title is available through
a unigue coverage known as title insurance. Unlike
other kinds of insurance that focus on possible future
events and charge an annual premium, title insurance
is purchased for a one-time payment and is a safeguard
against loss arising from hazards and defects already
existing in the title, with extended coverage available
to cover certain future events, as well.

Two Kinds of Title Insurance

There are two basic kinds of title insurance: owner’s
coverage and lender’s (or mortgagee) protection.
Owner's title insurance ordinarily is issued in the amount
of the real estate purchase and may last forever, even
after the insured has sold the property, depending on
the type of owner’s policy.

By contrast, the amount of lender’s title insurance
necessary decreases and eventually disappears as the
loan is paid off. Most lenders require mortgagee title
insurance as security for their investment in real estate,
just as they require fire insurance and other types of
coverage as investor protection.

\ LandAmerica

Southland Title

Elimination of Risk

Risk elimination assures that the policy holder has the
best possible chance for avoiding title claim and loss.
The title insurance process begins with a search of title
records specific to the property being purchased.

The search results may uncover items found in the
title history that need to be corrected before a clear title
can be conveyed. Some examples include:

e Outstanding mortgages, judgments and tax liens;

e Deeds, wills and trusts that contain improper vest-
ings and incorrect names,

e Incorrect notary acknowledgments;

e Fasements.

Hidden Defects

In spite of the expertise and dedication that go into
a search and examination, hidden defects can emerge
after completion of a real estate purchase, causing an
unpleasant and costly surprise. Examples include:

e Previously undisclosed heirs with claims against
the property;

e A forged deed of trust that transfers no title to
real estate;

e Instruments executed under expired or fabricated
power of attorney;

e Mistakes in the public records.

Title insurance offers financial protection against
these and other hidden defects of title through nego-
tiation by the title insurer with third parties, payment
for defending against an attack on title as insured, and
payment of claims.

Information deemed reliable but not guaranteed. (05/04 ST)

www.southlandtitle.com

LandAmerica and Southland Title are registered trademarks of LandAmerica Financial Group, Inc. ©2006 LandAmerica Financial Group, Inc.
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NH Research Celebrating over 50 years in business!

Test Solutions
from R&D to Sustainment

ATE Instruments
R&D, Production, Depot Repair
= Modular DC & AC Loads

= Mid to High Power Range
4300 DC Loads = Lifetime Product Support

Next Generation Power
= Grid-tied Test Solutions

= Regenerative AC/DC

= Battery Emulation

= Advanced Battery Test

9410 Grid Simulator

NHR ATE Systems

= Power Supply Test Systems
= System Software Solution
= Customization Support

Why NHR?

= Simplified Testing

* Flexible Configuration

* Fast Speed with Accuracy
* Future-proofing

* Application Expertise

...Your Test Partnher

5700 Power Supply Systems

www.nhresearch.com







9300 Series
High-Voltage Battery Test System

Testing and Validation of High Voltage Batteries, Fuel Cells,
and Energy Storage Systems

| V/ § ] 4
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Applications
Key Features

Dual voltage range design: 600V, 1200V é E
Modular & scalable power up to 2.4MW

- 100kW per cabinet (parallel up to 24 cabinets) Electric Electric Electric Energy
- Current 333A per cabinet (up to 8,000A) Vehicles Trucks Flight Storage
Regenerative power > 95% (Typical) (g
100% SiC-based technology mvn

Fast transient speeds: Slew Rate < 2mS

Fully integrated battery cycler: built-in isolation contactor
relays, pre-charge circuit, reverse polarity checker
Modes: Charge/Discharge, Load, and Battery Emulation
High insulation resistance to ensure product safety
Air-cooled (no liquid cooling) provides

simplified maintenance

Advanced digital measurements with charting

Multiple control options: touch panel, LabVIEW®,

IVI Drivers, & SCPI

Battery Test Software: Enerchron® or NI BTS Software

Drive cycle simulation testing including FUDS,
SFUDS, GSFUDS, WLDC, JC08, & ECE-15L

The Industry’s Most Flexible Battery Cycler
for Battery Module and Pack Testing

The 9300 High Voltage Battery Test System is the industry’s
leading test solution for automotive, aerospace, energy, and
industrial markets. The 9300 is used by well-recognized
OEMs, Tier 1, 2, 3 manufacturers and suppliers, universities,
government, and test labs, worldwide. Our flexible 9300
platform allows you to evolve with your test requirements from
R&D and validation to production and end-of life.

The 9300 provides modular and scalable power from 100kW
up to 2.4MW. Its dual voltage range of 600V and 1,200V
covers both lower and higher power applications within a single
product. Unlike custom built solutions, the 9300 provides
maximum flexibility in voltage and power, providing full power
from 300 V - 1,200 V +.

Marine Fuel Cells Industrial Test Labs
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Model 9300 100kW Test System

1200

1000

100kW
Constant
Power Curve

High-Voltage
800 Range

600 e —— — —

Voltage (Volts)

400

High-Current
Range

200

0 50 100 150 200 250 300 350
Current (Amps)

Figure 1 - Wide Constant Power Operating Envelope





Modular and Scalable Power
Provides Future-Proofing

NHR’s Battery Test Systems are designed for fully independent
operation. Additional 100kW cabinets can be run synchronously
in parallel up to 2.4MW/8000A, increasing the maximum power
and current capability to the level required. This modular

expansion allows you to scale power as needed (Fig. 2).

Built-lIn Comprehensive Measurement Capability T —

A wide range of precision measurement information is provided : -

by the 1-MS/S digitization of analog measurement signals within
each cabinet. For example, the simultaneous measurements of
voltage, current, amp-hours and watt- hours are continuously
available. Data can be accessed or downloaded to provide high-
resolution, synchronized samples of voltage and current

for advanced measurements such as battery condition (Fig. 3).

i

e
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Monitor Performance, Parameters and Status
During Test to Minimize Hazards

The 9300 performance is monitored continuously. Items such

as measurement ambiguities, under/over-range conditions,

heat- sink temperature limits, and grid frequency limits trigger Polarity Checker

an appropriate warning message to the controlling device. Each

tester provides programmable trip limits to continuously double o
. , . . Pre-Charge Circuit

check the operator requested setting (Fig. 5); an interlock input

that can be connected to an external test fixture; an emergency

manual switch; and remote power-off input. When the trip limits, 9300 Battery Cycler

interlock, or emergency power-off is detected, the tester halts

power flow and follows an internal power-off sequence which Figure 4 - Functional representation of the 9300. Bidirectional
power supplies and other cyclers may not include isolation contactor

includes opening the contactors and isolating itself from the UUT. relays, polarity checker and pre-charge circuits.

Discharge Safety Limits

Max Current Time Allowed
X 150.00 A 0500s
Max Power Time Allowed

Figure 5 - Enter Programmable Trip Limits





The Power of Choice: Multiple Control
& Automation Options

NHR Battery Test Systems are designed with multiple control .
options so that you can: write your own software (IVI or SCPI); Touch I/F Hi Enerchron or Ni's

program with NI tools (LabVIEW or VeriStand); work with a

solution provider; or select a battery test software package such ||%IIEI§HI
as NHR'’s Enerchron or NI's BTS for a fully integrated solution. T

The 9300 has a large visual Touch-Panel that controls and

displays voltage, current, power along with other settings, limits,

and test status. The Touch-Panel allows you to create, run, Remote LabVIEW

monitor, chart, and report UUT charge/discharge profiles without Figure 6 - Multiple Control Options for Flexible and Easy Integration
writing any code.

Simplify and Accelerate Battery Test
The Enerchron® Advantage

Enerchron is a powerful but easy to use Test Executive created
specifically to simplify and accelerate your test automation. It
provides a comprehensive battery test environment that includes
integration with HW and SW tools. This software solution that
provides the sequence control and integration of hardware 1/O,
CAN, chambers/ chillers, and safety elements of the test station.
A key differentiator from other test software is the use of variables

instead of hard-coded values. Test sequences can be easily

scaled and adjusted for any UUT.
Figure 7 - An Example Battery Test Environment

Accelerate & Scale Battery Test S

&

The NI BTS Advantage st

1
|
{
i
|
1}

Together, NHR and NI offer more complete and open
electrification solutions to optimize test workflows and accelerate
time to market for our customers. If required, we also have a
reliable partner network of solution providers. The NI Battery Test
System (BTS) Software provides additional systems capability:

System architecture effectively scales to large,
distributed battery labs.

Powerful data and system management that optimizes OpEx and " . pre= o -
reduces the overall CO, footprint of your test facility [ T e

Agile test plan development improves utilization and efficiency

Workflow, scheduling, data management, and data analytics Figure 8 - NI BTS 3.0 Example Dashboard

delivers higher-performance batteries, faster, and within budget.





Model 9300 High-Voltage Battery Test System

Rating 100kW 200kW 300kW 400kW 500kW 600kW 700kW 800kW 900kW 1000kW 1100kW 1200kW
Max Current @ 600V 333A 666A 999A 1332A 1665A 1998A 2331A 2664A 2997A 3330A 3663A 3996A
Current @ 1200V +167A +334A +501A +668A +835A +1002A +1169A +1336A +1503A +1670A +1837A +2001A
Programming Capability

Operating States Charge (Source), Discharge (Load), Standby, Battery Emulation

Set Point Limits Constant-Voltage (CV), Current (CC), Power (CP), Series Resistance (CR)

Trip Point Limits Min/Max Voltage, Current (per direction), and Power (per direction) with time delay values

Charging Envelope 0 - 600V/+333A, 0 -1200V/+167A

Discharging Envelope 30 - 600V/+333A, 60 - 1200V/+167A

Voltage Accuracy 0.025% Set + 0.025% Range

Current Accuracy 0.1% Set + 0.1% Range

Slew Rate Same polarity 10 - 90% < 2mS Low Range, < 3mS High Range

Current Change Time <5m$S

Current Reverse Time <10mS

Parallelability Synchronous control for up to 24 channels (2.4MW)

Macro Test Profiles

Development Source Touch-Panel, Import from Excel or User’s System Controller

Max. Steps 1000

Min.Time Delay 50uS

Max. Step Delay 1mS - 7 days

Test Meas. (4-wire) Range Accuracy Resolution

Voltage, DC Avg.

Current, DC Avg. Amp Hr

Power, Watt Hr

0-600V/0 - 1200V
0 - 333A/0 - 167A
| Range x V Range

0.025% Reading + 0.025% Range
0.1% Reading + 0.1% Range
0.12% Reading + 0.12% Range

0.005% Range
0.005% Range
0.005% Range

Time imS-1Yr 0.1% Reading 0.005% Range
Temperature 0-150°C
Control

Local User Interface

Ext. Sys. Communication

Drivers

Analog Current Monitor
Analog Voltage Monitor
External Inputs

Software Watchdog

Touch-Panel with graphic meters & controls plus Macro screens
LAN (Ethernet)

LabVIEW, IVI-COM, IVI-C

0 to +10V charge/0 to -10V discharge

0 to +10V full scale voltage

Interlock input & power-off (eOff) input

Programmable

Physical (Single 100kW Cabinet)

Connectors

Cabinet Dim. (HxWxD)
Cabinet Weight
Operating Temperature
Input Power

Input Power Factor
Isolation AC Input
Isolation UUT Input

Internal Monitoring

Main power through buss bars

78 x 28 x 397/1981 x 711 x 991mm

1200Ibs/544kg

0 - 35°C full power

3@, 50 - 60Hz, 380VAC/200A or 480VAC/160A. Output Power reduced to 90kW below 360VAC input
PF >0.997

800VDC Mains to Chassis & UUT -/ 1500VDC Mains to UUT +

800VDC UUT - to Chassis / 1500VDC UUT + to Chassis

Over-Voltage, Over-Current, Over-Power, Over-Temperature

* Higher power models are available up to 9300-2400 at 2.4MW.

.-'...-_..." NH Research LLC 16601 Hale Avenue, Irvine, CA 92606 | oJ (949) 474-3900 | & sales@nhresearch.com | & nhresearch.com
from M1 © Copyright 2022, NH Research LLC 03-0021 Pub 05-01-22 JC. All rights reserved. Specifications subject to change without notice.






Model 9510

Regenerative Grid Simulator 50kW - 1.2MW
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Test solution for engineering development, compliance verification and manufacturing
for all utility grid-tied products. Inmediate applications for Distributed Energy Resources,
Energy Storage Systems, Solar PV, and Vehicle to Grid test, evaluation, and certification.

Key Features & Capabilities
Regenerative AC/DC Grid Simulator and Power Amplifier
Optimized for PHIL applications
50kW, 75kW, 100kW Power Modules
Modular & Scalable AC Power from 100kW to 1.2MW
- Same unit can act as master or parallel auxiliary unit
- Field expandable for future increased power demands
AC Load option: Modules can be configured as
Regenerative AC/DC Grid Simulator or 4-Q AC Load
Fully isolated design:
- Facility to output and channel to channel
- High voltage remote sense up to 1286VL-L
Widest True-Power Operating Envelope
- Wide range of power factors
- Wide range of voltage (150V to 350V with full power)
Provides extra current for different voltage grid tied products
High power density with small footprint
Multiple phase and DC capability covers all utility source
and load requirements
- Programmable three-phase, split-phase, or single phase
Independent voltage and current measurement range
for enhancing measurement accuracy
Powerful waveform synthesizer combined with high-resolution
digitizer covers extensive test and evaluation requirements.
Ideal for regulation testing standards: UL 1741SA,
IEEE 1547, IEC 62116, IEC 61000-4-11(pre-compliance),
4-13, 4-14, 4-28, etc.

Introduction

The 9510 Regenerative Grid Simulator is the industry leading solution for
testing and verification of high power grid-tied applications in compliance

with regulatory testing standards, worldwide. The 9510 has a built-in power
amplifier mode for Power Hardware in the Loop (PHIL) applications providing
further testing and simulation capability ideal for research labs. Select power
levels ranging from 50kW, 75kW or 100kW modules. Modular and scalable
power is available in 100kW modules up to 1.2MW. Programmable frequency
is between 30Hz and 120Hz. The output can be AC, DC or AC+DC and the AC
can be single, split or 3-Phase. With this wide range of power, frequency,

and phase configuration options, the 9510 provides the ultimate flexibility to test
the broadest selection of grid-tied products.

Applications

BB AEC

E-mobility Smart Grid Utility Grid Energy Storage

Photovoltaic Research Power HIL IEC Testing
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Figure 1 - Max Power Delivered at 150VAC L-N





Amplifier Mode for Power Hardware in the Loop (PHIL)
with Low Latency

The 9510 is externally controllable via a low latency, per-phase analog input.
This feature amplifies control signals from real-time simulation systems

for power hardware in the loop testing. The dual range output ensures the
. T . . . RT Simulator 9510 Grid Simulator Hardware
maximum flexibility and accuracy in PHIL simulations.

Low Voltage Ride-Through (LVRT) & Area Electrical
Power System (EPS) Disturbance Simulation

The 9510 Grid Simulator is able to directly simulate common power
line disturbances, such as LVRT test patterns (Fig. 2 and 3), through
a combination of macros and user-definable wave shapes. Macros
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are pre-programmed sequences of settings which are entered
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through a user-friendly menu, downloaded to the grid simulator,
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and are executed to provide precise control of the output(s). This
method is used to generate LVRT test patterns, sub-cycle,
and multi-cycle changes to the output covering nearly every need.

Residual Voltage (PU)

| Momentary Cessation

User-definable wave shapes extend this capability by permitting g S 5 5 y
the generation of outputs including transient anomalies, voltage harmonics, o % 2100 afv',::im,,m,,u,aﬁontfo .
or any other irregularity which can be drawn as a single cycle (Fig. 4 - 6).
These wave shapes can be played continuously or switched in through the Figure 2 - LVRT as per 1547.1:2020 Section 5.4.4

macro programming interface.
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Figure 5 - Sub-cycle Transient Figure 6 - Voltage/Frequency Variation





Advanced Digital Measurement System Option

Some of the UL1741 or IEEE1547.1 compliance tests, such as “enter service”,

Disconnlect Test Enter Serlvice Test
are very difficult to measure using oscilloscopes or simple engineering tools r | !
as they require long term measurement. Accomplishing these tests typically
requires data acquisition and custom software to measure the clearing time ki !
and ramping period. The 9510 provides a unique measurement feature to ’ !
. . . . . . . ! !
measure key time points to dramatically simplify test. By specifying an event i | i .
list, the 9510 reports on what cycle number each event is observed. These [ ! . i
lists of cycles then can be used to determine key measurement features S curnt i i i Co
. . [ 1 ! !
and show compliance with the standards. 00 ©0 0 O
The Figure 7 shows an example of setting up six events in a list for Event List Setup:
IEEE1547.1 Inverter disconnect test and enter service test. When the area- 1) Grid Voltage Drop 4) EUT Start Connect
. 2) EUT Stop Output 5) EUT Ouput 50%
eps voltage drops to an abnormal level, the 9510 detects this and starts the 3) Grid Voltage Rise 6) EUT Full Output
event measurement process. The device under test (DUT) will eventually
stop delivering current and the event system measures the number of cycles Figure 7 - Events List for Inverter Disconnect Test
until this is observed (point 2). and Enter Service Test

The area-eps voltage is raised again and the measurement as to which cycle is reported. Eventually after the ES delay time

and depending on the test case from IEEE1547.1 (table 11), the inverter is supposed to start ramping current. Having a cycle
number for 10%, 50%, and 90% output currents makes it easy to calculate the amount of time the inverter was off and the ramp
rate ensuring full compliance with IEEE1547.1 The 9510 additionally works like a Power Analyzer providing measurement features
including true power (W), reactive power (VARS), apparent power (VA), crest factor (CF), power factor (PF), and many other
measurements. When even deeper analysis is required, an internal 125kSample/second digitizer may be used to capture the
voltage and current waveforms.

The Power of Choice: Flexible Control Options

There are multiple ways to control the 9510 High Voltage Grid Simulator.

Fully programmable using NI standard tools such as LabVIEW
and VeriStand. These include SCPI, OS-independent LabVIEW Vs for
Windows applications.

Power HIL

An integrated Touch-Panel provides a simple manual control interface
and allows basic tests to be run within minutes of powering up
the tester. Touch I/F

Enerchron

For more complex test programs, a remote soft-panel interface on the user’s
PC or laptop provides additional control features such as wave-shape editors,
waveform captures and test program step controls using Macros. h,

Analog interface for Power Hardware in the Loop (PHIL) o=

Enerchron® Test Management Software for energy testing

Flexible Control Options

Protection and Safety

The 9510 has built-in safety features to prevent serious failures and protect the operator, UUT, and the
facility. Internal hardware contactors isolate the power module from the device under test and the facility
power. Protection features cover grid-side (line in), internal (9510), output (UUT) failures, and detection
of unintentional Islanding conditions. Interlock and eStop are provided for rapid shutdown.





Model 9510 Regenerative Grid Simulator Specifications

MODEL NUMBER

9510-50

9510-75

9510-100 9510-200 9510-300 9510-400 9510-500 9510-1000

9510-1200

Description
AC Output Ratings
Operating Modes

50kW

75kW

100kW

4-Quadrant with Programmable Voltage (CV), Power Amplifier (PHIL), Optional AC Load

(Only 100kW cabinet can support parallel expansion up to 1.2 MW?3)

Output Configurations 3 independent set per channel 3 x 1® (AC or DC), 2® + 1® (AC or DC), or 3® AC outputs

Poweriox(0orse) TSV, WL fow xow o sow e sew oo peo
Current Ranges (RMS per ®) 25, 112.5 A 50, 168 A 50,225 A 100, 450 A 150, 675 A 200, 900 A 250, 1125 A 500, 2250 A 600, 2700 A
“Cﬂzzz)m Ranges (RMS 10 75,3375A 150,506 A 150,675A  300,1350A  450,2025A  600,2700 A  750,3375A  1500,6750A 1800, 8100 A
Frequency 30 — 120Hz (10 mHz resolution)

Voltage Ranges 10 - 175, 10 - 350VRMS L-N (Split Phase 10-125, 20-250V Max)

Voltage Accuracy +0.1% F.S.

Programming Resolution 0.01V

Load Regulation +0.02%

Distortion (THD)' 0.45% (Typical) 0.65% (Max) <70Hz no load to full load ; 0.6% (Typical) 0.85% (Max) >70Hz no load to full load

Slew Rate 1VIuS (10% to 90% measured at 90 degree turn-on into resistive load)

Waveforms Sine, n-Step Sine, Triangle, Clipped-Sine, Arbitrary (user defined)

Phase Angle Control 0 to 359 degrees / 0.1 degree resolution

DC Output Ratings

Operating Modes DC Constant Voltage (CV), Constant Current (CC), Constant Power (CP), Power Amplifier (PHIL), Optional DC Load

Power Max (1ch or 3ch) 50 kW 75 kW 100 kW 200 kw 300 kW 400 kW 500 kW 1000 kW 1200 kW
Current Ranges (Per Ch.) 25,100 A 50, 150 A 50,200 A 100, 400 A 150, 600 A 200, 800 A 250, 1000 A 500, 2000 A 600, 2400 A
Current Ranges (1 Ch.) 75,300 A 150, 450 A 150, 600 A 300, 1200 A 450, 2400 A 600, 2400 A 750, 3000 A 1500, 6000 A 1800, 7200 A

Voltage Ranges

Ripple
Power Amplifier Mode
Control Method?

10 - 200, 10 - 400 VDC
< 400mV RMS (into resistive load)

Analog Input +10V PK-PK amplified to +247.5V PK-PK (low range) and 495V PK-PK (high range)

Latency (input-output) 50 uS typical

AC & DC Measurements

Peak Voltage 406V / 724V RMS
Accuracy 0.1% Reading + 0.1% F.S. (AC RMS or DC)
Resolution 0.005% F.S.

Peak Current (per Ch.)
Accuracy
Resolution
Peak Power
Accuracy (kW or kVA)
Resolution
Additional Measurements
Waveform Digitizer
Data Acquisition
Sample Rate
Memory Depth
Control
Local User Interface
External System Comm
Drivers
Analog Current Monitor
Analog Voltage Monitor
Safety
Isolation
Module Protection
Physical
Programmable Safety Limits
Watchdog Timer
Physical
Connectors

Cabinet Dimensions (HxWxD)

Cabinet Weight
Operating Temperature

167, 500A per channel

0.1% Reading + 0.1% F.S. (AC RMS or DC)

0.005% F.S.

V Range x | Range

0.1% Reading + 0.1% F.S.

0.005% F.S.

Energy (Ah, kWh, kVAh), AC Crest Factor, AC Power Factor, True Power (P), Reactive Power (Q), Waveform Capture

Output Voltage AND Current
125 k Samples / sec
64k Samples (V & | per ®)

Aperture Time 1 cycle to 64s

Accuracy 0.5% Range

Built-in Touch-Panel and PC-Based software tools including graphical user interface
LAN (Ethernet) supporting SCPI

NI-Compliant LabVIEW Drivers

[-10V, +10V] corresponds to +Full Measurement Scale

[-10V, +10V] corresponds to +Full Measurement Scale

Facility to Chassis — 1000V, Output to Chassis — 1000V, Output to Output Internal Isolation — 2000V
Self-protecting for over-voltage, over-current, over-power, and over-temperature

Emergency Stop and external Inter-Lock

Min/Max Voltage, Current (per direction), and Power (per direction) with separate limits and time delay values

Continuously monitors control communications

2 x 2 inch stud terminals per channel (Total of six) + Ground

78” x 28” x 39" / 1980mm x 712mm x 990mm

1000Ibs/454kg for 50kW cabinet; 12001bs/545kg (for 75kW and 100kW cabinet)
5-35°C (up to 95% RH non-condensing)

Input Power (Single 100kW Cabinet)

Voltage
Efficiency/Power Factor
Current per ®

Universal Input — 380V to 480V + 10% (L-L, 3 Phase, 50/60Hz). Output Power reduced to 90kW below 360VAC input.
Efficiency: > 90% typical (>92% at full power), Power Factor: > 0.95 typical (> 0.99 at full power)
168A@380V, 144A@400V, 134A@480V

" Refer to the gain / frequency graph , 2 THD is tested based on output 480VL-L (277 VL-N) with resistive load, * Only 100kW cabinet can support parallel expansion; 50kW for standalone operation only.

.l'l.l-_.l."‘ NH Research LLC 16601 Hale Avenue, Irvine, CA 92606 | oJ (949) 474-3900 | &% sales@nhresearch.com | @} nhresearch.com
from 1 © Copyright 2022, NH Research LLC. Pub 01-15-22 JC. All rights reserved. Specifications subject to change without notice.






Enabling Electrification
Your Partner in Test

Regenerative Grid Simulator
Model 9510 - 50kW up to 1.2MW

Applications
E-mobility
‘Smart Grid §
Q Key Features
= Moduar and Scalable
Power HIL ACPower
= Widest Truo-Powor
gt Operating Envelope.
Utilty Grid

= Highost Power Density
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Electric Vehicle Test Solutions rerart
NH Research

NH Research (NHR) provides Electric Vehicle (EV) test -
equipment and software for testing individual components and
systems including battery modules/packs, electric powertrain,
DC fast charging and power electronics (EVSE, APM, V2G and
on-board chargers, etc). NHR's EV test solutions include battery
V26, EV Load Testing,
“Poak Shaving, test systems, battery emulators, grid-simulators, AC/DC loads,
Gri Uty Test AC/DC sources and test management software.

With the accelerated growth of transportation electrification,
engineers must address new testing challenges. Voltage
and power levels are transitioning from a traditional nominal

=

300/400VDC to 800/1000VDC and transients up to 1200V. “The NHR Advntageis
EV Charging Higher voltages permit faster charging and increase power Scalabilty & flexiilty. It not an
DC Fast Charging, transfer while reducing vehicle weight. These factors are diing | angingered soluton; s a COTS
Onboard Charger development for higher performing batteries, drive-trains, power | solution that allows for more.
Evst converters, inverters and faster chargers. use cases and makes a strong
business case to purchase.
= Today, customers desire test solutions with modular When you factorin the value
in configurations, expandable power, ntegrated safety, wider D
4 operating envelopes, builtn measurements, and faster transient | company, s an easy choice. We
response-times for today's and tomorrows products. NHR's use the 9300 Series for esting in
Battery advanced test solutions substantially reduce development and our powertrain application.”
Ot Crle LIt O/lo st ime, e cost and ncreases energy efciency - E-mobility Subject Matter
Discharge, BMS Expert, EV Industry
Development Figure 1: Diagram of a typical EV electical systern.
) T
Powertrain
Battory Emulation, Motor
Driver, Dynamormeter;
Aternator, Startstop
=)
Complete EV Test Solutions
Power Electronics
APMIDG-DC Converter, @ D Fast Charger © Povertrain © DC/DC Converter
Inverter, In-vehicle @ High Voltage Battery © Onboard Charger @ in-vehicle Power

Electronics &EVSE Electronics.




Product Brief

NHR 4800 Battery Cycler

A Highly Versatile and Compact Battery Cycler for Testing and Validation of Batteries, Fuel Cells,

Energy Storage Systems, and More!

High Density, Small Footprint,
Fully Integrated Battery Cycler
and Emulator

The NHR 4800 is a highly versatile and compact battery cycler
capable of delivering high-power performance in a 4U chassis. The
multifunctional battery cycler can also serve as a DC source, DC
load, battery emulator, and amplifier for power-level hardware-in-
the-loop (PHIL) testing. The 4800 delivers up to 80VDC and 400A
in a single unit while delivering scalable power ranging from 16.5kW
up to 166kW. The fully integrated battery cycler includes isolation
contactor relays, pre-charge circuitry, and a reverse polarity
checker. In addition to battery cycling (sourcing and loading), the
4800 includes a wide range of additional operating modes including
a built-in battery cycling profile controller, Arbitrary Profiles (XY
and Macros), Sinusoidal on DG, Maximum Power Point Tracking
(MPPT) and more. The battery emulation mode allows for accurate
emulation of batteries or other bi-directional DC busses for test
applications that use batteries such as powertrain and propulsion,
EV fast charging, and more. The PHIL feature provides additional

testing capability that is especially required in research applications.

The versatile system with integrated safety features can replace
multiple instruments in research, validation, and production
environments. The 4800 can be operated from an integrated touch
panel or using SCPl commands in LabVIEW and Python.

An Auto-Ranging Operating Envelope
that Delivers

The 4800 provides a very wide operating envelope with higher
current and power capability to meet your testing needs. Unlike
traditional supplies which have a maximum power at only one
voltage/current, the 4800 output automatically adjusts providing
more current at lower voltages resulting in a much wider operating
envelope with a constant power curve. For example, the 80V model
provides up to 400A and 16.5kW of power far exceeding the power
capabilities of competitive autoranging models.

s

EMERSON NI is now part of Emerson

w 4800

Applications

Electric Vehicles, Electric Trucks, Electric Flight, Energy Storage,
Marine, Fuel Cells, Industrial, Test Labs

Key Features
= Fully integrated battery cycler: built-in isolation contactor relays,
pre-charge circuit, reverse polarity checker
= Voltage models from 80VDC
= Modular and scalable power (Parallel)
= High power density in 4U chassis
= High Performance Source and Regenerative Load
= Regenerative power > 90% (Typical)
= SiC-based technology
= Fast transient speeds: Slew Rate <1.56mS
= Modes: Charge/Discharge, Load, and Battery Emulation
= QOptimize battery connections to minimize hazards
= | ow output capacitance relay isolated from UUT
= Automatic soft-start re-charge function - Inrush Limiting
= Power Hardware-in-the-Loop (PHIL) Capability
= Air-cooled (no liquid cooling) provides simplified maintenance
= Advanced digital measurements

= Control options: touch panel and SCPI

ni.com
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4800 Compact Battery Cycler Specifications

MODEL NUMBER

Power

Voltage Ranges

Voltage Regulation

Accuracy

Programmable Range

Line Regulation

80V
4808-16

16.5klN at 480VAC, reduced power of 13 KW at other input voltages

80V

Capability

0.05% Set + 0.05% Range
0 - 102% Rating

0.05% Range

Current Regulation Capability

Accuracy

Measurement

Programmable Range

0.1% Set + 0.1% Range
0.1% Reading + 0.1% Range Resolution 0.005% Range

0 - 102% Rating

Power Regulation Capability

Accuracy

Range

0.12% Set + 0.12% Range

V Range * I Range

Programming Capability

Operating States
Regulation

Set Point Limits

Trip Point Limits

Macro Test Profiles

Development Source

Max .
Steps
Min.Time Delay

Control

Local User Int.

Ext. Sys. Comm.

Analog Inputs

Digital

Measurement: 0.05% Reading + 0.05% Range

Measurement: 0.12% Reading + 0.12% Range

Maximum Current

Rise Time (* 90%)

Line Regulation

Rise Time (* 90%)

Programmable Range

400A

Resolution 0.005% Range

< 4 mS

0.05% Range

< 4 mS

Resolution 0.005% Range

0 - 100% Rating

Charge (Source), Discharge (Load), Standby, Battery Emulation, AC on DC, MPPT (Load), XY, Battery Test, Arbitrary,

Analog Control

Constant-Voltage (CV), Current (CC), Power (CP), Series Resistance (CR)

V Min/Max, I Max (per direction), W Max (per direction)

Touch-Panel, Import from Excel, or User’s System
Controller

1 profile up to 1000 or 2 profiles up to 500

50 us

Touch-Panel with graphic meters and controls
plus Macro screens

LAN (Ethernet) using SCPI

Two Analog Inputs also usable as additional DAQ
measurement input

4 Digital Inputs / 3 Digital Outputs

Physical (Single 4U Module)

Connectors

Cabinet Dim.
(HxWxD)

Cabinet Weight

Operating Temp.

Main power through buss bars

19” x 6.97” (4U) x 37.35” (incl. rack mount tab)

115 LBS

0 - 35°C full power

Max. Step Delay

Repeat Count

Analog Current
Monitor

Analog Voltage
Monitor

External Input

Software Watchdog

Input Power

Internal Mon.

Input Isolation
UUT Input

Isolation AC

1 mS - 7 days

1 - 1000 times (or continuous)

+10 V representing -10 V full range loading and
+10 V full range sourcing

0 to +10 V full scale voltage

External input Interlock input and power-off
(e0ff) input

Programmable

30, 50 - 60 Hz, 380 VAC to 480 VAC a 22 A.
Output Power reduced below 360 VAC input

Over-Volt., Over-Current, Over-Power, Over-Temp

500 VDC UUT Output to Chassis

2500 VDC Mains to Chassis & Mains to UUT Output

**\/oltage as measured at input terminals of Power Module. Note: Waveform Measurement up to 64k Samples at up to IMegSamp/Sec

System Integration on Your Terms

NI offers a variety of solution integration options customized to your application-specific requirements. You can use your own internal
integration terms for full system control or leverage the expertise of our worldwide network of partners to obtain a turnkey system.

To learn how you can increase product quality and shorten test timelines, contact your account manager or Nl at (888) 280-7645

or info@ni.com.

©2023 NATIONAL INSTRUMENTS. ALL RIGHTS RESERVED. NATIONAL INSTRUMENTS, NI, AND NL.COM

ARE TRADEMARKS OF NATIONAL INSTRUMENTS CORPORATION. OTHER PRODUCT AND COMPANY
NAMES LISTED ARE TRADEMARKS OR TRADE NAMES OF THEIR RESPECTIVE COMPANIES. 111523

11500 N MOPAC EXPWY
AUSTIN, TX 78759-3504

(888) 280-7645

ni.com/transportation I l
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Solution Brochure

EV Battery Cycler
and Emulator Portfolio

Future-Proof Battery Testing with Scalable Solutions

&
EMERSON NI is now part of Emerson
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- xplore NI's Solutions

035 Battery Cycler and Battery Emulator for Modules
and Packs

NI's Pack-Level Battery Cycler
and Battery Emulator Comparison

04 Modules and Packs
Pack-Level
Module-Level

NI's Battery Cycler and Battery Emulator Portfolio

06 The Software-Defined Lab

A Comprehensive Approach to Battery Test






Battery Cycler and Battery
-mulator for Modules
and Packs

NI's industry-leading battery cyclers are used by OEMs, top tier suppliers, and research labs
worldwide. Our selection of cyclers cover a wide-range of conditions to meet your evolving needs.

We provide high performance, easy to use, safe, and reliable solutions for the entire battery product
life cycle from R&D to production, end of life, and remanufacturing.

Whether you need a standalone tester or a fully integrated solution, our battery test experts are here
to help with a scalable path forward.

@ Flexible and Scalable Power C Built-in Safety Features
Future-proof investment with expandable power Mitigate safety risks with pre-charge circuit, reverse
and wide operating envelope. polarity checker, isolation relays, emergency stop,

and more.
. H)

[ e High Performance Hardware — NI's Software-Connected Approach
Optimize test and validation with fast transients Scale your battery lab through NI's optimized data
while simulating real-world conditions. analytic workflows and enterprise lab management

software.
ERS-BIC 600/1200V Overé?‘i“?t -
80 to 600A to 1200A ?ZE? ;e;oeeﬂ;; Fast (ms) IGBT Water Up to 4 Medium ® OO Large
600kW up to 2.4MW IP-54 rated
Mobile and
NHR-9300 600/1200V user-friendly;
100Kl 167A to 333A Expandable Fast (ms) SiC Air Single High ® C O Small
00 up to 2.4MW power; Easily
reconfigurable
HPS 17000 750/1500V High frequency
i 240A to 4gop oSt signal. very Fast ;0 Air Single High ® @O WMedium
150kW production; High  (sub-ms)
up to 1.5MW serviceability
FIGURE 1

NI's Pack-Level Battery Cycler and Battery Emulator Comparison

EV BATTERY CYCLER AND EMULATOR PORTFOLIO 03
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Modules and Packs

Pack-Level

80kW to 600kW per channel up to 2.4MW.

100kW up to 2.4MW.

1560kW up to 1.6MW.

+/-1500V Differential Voltage Input.

ERS-BIC Advantages

Overload Capability and Fast Recovery: Dramatically increase peak loads with overload
capability up to 180% of power for 30 seconds (600kW system: 900kW overload).

High Power / Lower Cost: Expand power without linear cost increase.

Split Power and Multi-Channel Flexibility: Validate new pack designs with one or two
output channels and three operation modes: single, parallel and series.

Rugged: Test confidently in production areas with IP 54 protection from heavy dust
and dirt particles in industrial environments.

NHR-9300 Advantages

Mobile and User-Friendly: Move hardware easily within facility with door-sized cabinets
on wheels. Easily set-up, reconfigure, or service test stations efficiently and effectively.

Future-Proof Investments: Increase and split power incrementally at the cabinet level
with 100kW power blocks.

Maximize Lab Space: Optimize lab layout and save floorspace with high-power density
and small footprint.

Ease of Use: Quickly get started testing with pre-programmable pre-sets on large visual
panel. Switch easily between low and high voltages through a software mode.

HPS-17000 Advantages

Increase Battery Test Coverage: Test up to 1500V with high-frequency test signal production.

Layout Flexibility: Parallel Operation regardless of lab location via real-time
synchronization ideal for large, distributed deployments.

Application Coverage: Test HIL applications for batteries, inverters, and dynamometer
using time-stamped setpoint and measurement streaming at rates up to 100 kHz.

Increased Uptime: Swap out individual SiC-based power modules (PMSiC) for easy
maintenance and high serviceability. Run the system safely if one power brick needs repair.

BTS-16110 High-Voltage Battery Measurement Module

A network-based device that sits in the signal path between the battery and the cycler to provide
guaranteed voltage and current measurement accuracy required for long-duration tests.

= +/-1.6kVDC, 1kVDC CAT O Isolation, = 0.01% Reading + 0.005% Range
Up to +/-2kA System Current Accuracy

= 0.006% +10mV Typical Accuracy = 2-Year Calibration Interval

= 0.083% +100mV Guaranteed Voltage = 125 MS/s Acquisition Rate
Accuracy =  Continuous Background Calibration

= 0.01% Reading Gain + 0.001% Range During Test
Offset Device Current Accuracy

EV BATTERY CYCLER AND EMULATOR PORTFOLIO 04
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Module-Level

40V, 120V - 12kW up to 144 kW

80V, 16.5kW up to 165kW

NHR-9300
600/1200V
167A to 333A

HPS-17000
750/1500V
240A to 480A

ERS-BIC
600/1200V

600A to
1200A

NHR-9200 Advantages

Highly Flexible Configurations: Parallel up to 21 power modules that can test multiple
batteries with different parallel configurations, test programs, and start/stop times.

Mobile and User-Friendly: Move hardware easily within facility with door-sized cabinets
on wheels. Easily set-up, reconfigure, or service test stations efficiently and effectively.

Ease of Use: Quickly get started testing with pre-programmable pre-sets on large
visual panel.

NHR-4800 Advantages

Versatile, Compact, and Fully Integrated Battery Cycler: Built-in isolation contactor
relays, pre-charge circuit, reverse polarity checker

Auto-Ranging Operating Envelope: A very wide operating envelope with higher current
and power capability to meet your testing needs.

Maximize Lab Space: This truly versatile device with integrated safety features easily
replaces multiple instruments in the laboratory and reduces fixturing.

1CH @ 100kW

PARALLEL UP TO 2.4Mw

1CH @ 150kW
PARALLEL UP TO 900kW

PARALLEL UP TO 1.5Mw

4CH @ 160kW, 250kW, 325kW, 400kW, 500kW, 600kW
2CH a 160kW, 250kW, 325k, 400kW, 500kW, 6OOkW
1CH @ 250kW, 325kW, 400kW, 500kW, 60OkW

PARALLEL UP TO 2.4Mw

40V/600A
120V/200A

NHR-9200 M
L
L

NHR-4800
80V/400A

FIGURE 2

1CH a 12KW
3CH a 36KW

PARALLEL UP TO 144kW

1CH @ 16.5KW

PARALLEL UP TO 165kW

NI's Battery Cycler and Battery Emulator Portfolio

EV BATTERY CYCLER AND EMULATOR PORTFOLIO 05
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The Software-Defined Lab

A Comprehensive Approach to Battery Test

We're revolutionizing how enterprises use battery test and data insights to drive product and business
performance. Scale your battery lab through NI's optimized workflows, enterprise lab management
software, and integration partners.

ENVIRONMENTAL CHAMBER

. IN-CHAMBER MEASUREMENTS |
DUT ‘

01 Connection to power
electronics, less rework

02 Scalable measurements at low
cost per channel

()3 Ruggedin-chamber
measurements

| - @4 Open, out-of-the-box or custom
L 1 | ‘ . CHILLER battery test software

‘ BATTERY TEST SOFTWARE @5 Ou§Fom|zed data dashboards for
facility management

. BATTERY CYCLER . MEASUREMENT RACK . DATA AND SYSTEM MANAGEMENT

IMPROVE THE PRODUCT

A DATA Y, AGTION

RUN THE LAB

= Automate and Streamline

A Y Workflows
RUN THE TEST .
o [ T i Utilization of Test Systems
Application E L L) E’
Software : aLel = Enhance Data Management

and Analysis

DESIGN VALIDATION PRODUCTION

EV BATTERY CYCLER AND EMULATOR PORTFOLIO 06





System Integration on Your Terms

NI offers a variety of solution integration options customized to your application-specific requirements.
You can use your own internal integration teams for full system control or leverage the expertise of our
worldwide network of NI Partners to obtain a turnkey system.

Contact us to learn more about how NI can help you increase product quality and accelerate

test timelines.

NI Services and Support

{@ Consulting and Integration @ Global Support
% Turnkey Solution Delivery and Support Prototyping and Feasibility Analysis
& Repair and Calibration 8% Training and Certification
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4800 Compact Battery Cycler

Applications
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ELECTRIC ELECTRIC ELECTRIC ENERGY MARINE FUEL INDUSTRIAL TEST LABS
VEHICLES TRUCKS FLIGHT STORAGE CELLS
BEST FOR:

Battery cycling and emulation applications requiring low to mid-level power across research, validation, and production labs

KEY FEATURES:

= Fully integrated battery cycler: built-in isolation contactor relays, = Optimize battery connections to minimize hazards

pre-charge circuit, reverse polarity checker - Low output capacitance relay isolated from UUT
= Voltage models from 80VDC - Automatic soft-start re-charge function - Inrush Limiting
= Modular and scalable power (Parallel up to 165kW) * Power Hardware-in-the-Loop (PHIL) Capability
* High power density in 4U chassis = Air-cooled (no liquid cooling) provides simplified maintenance
= High Performance Source and Regenerative Load ® Advanced digital measurements
= Regenerative power > 90% (Typical) = Control options: touch panel and SCPI

= SiC-based technology
= Fast transient speeds: Slew Rate <1.6mS

= Modes: Charge/Discharge, Load, and Battery Emulation
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High Density, Small Footprint, Fully Integrated Battery Cycler

and Emulator

The NHR 4800 is a highly versatile and compact battery cycler capable of delivering high-power performance in a 4U chassis. The
multi-functional battery cycler can also serve as a DC source, DC load, battery emulator, and amplifier for power-level hardware-in-the-
loop (PHIL) testing. The NHR 4800 delivers up to 80VDC and 400A in a single unit while delivering scalable power ranging from 16.5kW
up to 165kW. The fully integrated battery cycler includes isolation contactor relays, pre-charge circuitry, and a reverse polarity checker.

In addition to battery cycling (sourcing and loading), the 4800 includes a wide range of additional operating modes including a built-in

battery cycling profile controller, Arbitrary Profiles (XY and Macros), Sinusoidal on DC, Maximum Power Point Tracking (MPPT) and more.
The battery emulation mode allows for accurate emulation of batteries or other bi-directional DC busses for test applications that use

batteries such as powertrain and propulsion, EV fast charging, and more. The PHIL feature provides additional testing capability that

is especially required in research applications. The versatile system with integrated safety features can replace multiple instruments
in research, validation, and production environments. The NHR 4800 can be operated from an integrated touch panel or using SCPI

commands in LabVIEW and Python.

An Auto-Ranging Operating
Envelope that Delivers

The 4800 provides a very wide operating envelope with higher
current and power capability to meet your testing needs. Unlike
traditional supplies which have a maximum power at only one
voltage/current, the 4800 output automatically adjusts providing
more current at lower voltages resulting in a much wider operating
envelope with a constant power curve. For example, the 80V model
provides up to 400A and 16.5kW of power (Figure 1) far exceeding
the power capabilities of competitive auto-ranging models.

ni.com
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4800 Compact Battery Cycler Specifications

Power

Voltage Ranges

16.5kW at 480VAC, reduced power of 13 KW at other input voltages

80V Maximum Current 400A

Voltage Regulation Capability

Accuracy
Programmable Range

Line Regulation

0.05% Set + 0.05% Range Measurement: 0.05% Reading + 0.05% Range Resolution 0.005% Range

0 - 102% Rating Rise Time (+ 90%) < 4 mS

0.05% Range

Current Regulation Capability

Accuracy
Measurement

Programmable Range

0.1% Set + 0.1% Range Line Regulation 0.05% Range

0.1% Reading + 0.1% Range Resolution 0.005% Range Rise Time (+ 90%) < 4 mS

0 - 102% Rating

Power Regulation Capability

Accuracy

Range

0.12% Set + 0.12% Range Measurement: 0.12% Reading + 0.12% Range Resolution 0.005% Range

V Range * I Range Programmable Range 0 - 100% Rating

Programming Capability

Operating States
Regulation

Set Point Limits
Trip Point Limits
Macro Test Profiles

Development Source

Charge (Source), Discharge (Load), Standby, Battery Emulation, AC on DC, MPPT (Load), XY, Battery Test, Arbitrary,
Analog Control

Constant-Voltage (CV), Current (CC), Power (CP), Series Resistance (CR)

V Min/Max, I Max (per direction), W Max (per direction)

Touch-Panel, Import from Excel, or User’s System

Max. Step Delay 1 mS - 7 days

Max . Controller

Steps 1 profile up to 1000 or 2 profiles up to 500

Min.Time Delay 50 pS

Control

Touch-Panel with graphic meters and controls

Local User Int.
plus Macro screens

Ext. Sys. Comm. LAN (Ethernet) using SCPI

Analog Tnputs Two Analog I?puts also usable as additional DAQ
measurement input

Digital 4 Digital Inputs / 3 Digital Outputs

Physical (Single 4U Module)

Connectors Main power through buss bars

Cabinet Dim.

CHxWxD) 19” x 6.97” (4U) x 37.35” (incl. rack mount tab)

Cabinet Weight 115 LBS

Operating Temp. 0 - 35°C full power

Repeat Count

Analog Current
Monitor

Analog Voltage
Monitor

External Input

Software Watchdog

Input Power

Internal Mon.

Input Isolation
UUT Input

Isolation AC

1 - 1000 times (or continuous)

+10 V representing -10 V full range loading and
+10 V full range sourcing

0 to +10 V full scale voltage

External input Interlock input and power-off
(e0ff) input

Programmable

3o, 50 - 60 Hz, 380 VAC to 480 VAC a 22 A.
Output Power reduced below 360 VAC input

Over-Volt., Over-Current, Over-Power, Over-Temp

500 VDC UUT Output to Chassis

2500 VDC Mains to Chassis & Mains to UUT Output

**\/oltage as measured at input terminals of Power Module. Note: Waveform Measurement up to 64k Samples at up to IMegSamp/Sec
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Trusted Solutions.
United Results.

With over 200 years of collective
experience, we are “The Go To Servicing
Specialists” for Lien Analytics/O&E, Real
Estate Disposition/REO, and Foreclosure
Trustee services.

Our proprietary Lien Analytics/O&E
program delivers a host of informational
title products to assist with ownership
determination, lien priority, recording
information and copies of instruments
recorded on the land records.

Our Real Estate Disposition/REO
process enables us to liquidate assets
nationwide quickly and efficiently.

We provide premier residential and
commercial foreclosure trustee services
in California, Nevada and Washington.

We perform our services in a secure
operating and IT environment that
satisfies or exceeds federal and state
requirements and is regularly tested
and validated by our national clients
and other external audits.

Long standing partner of some of
the largest servicers and lenders in
the nation.

Stephen A. Weaver
President & General Counsel
sweaver@utls.com

25+ years of Real Estate Exp.
Cornell University

Harvard Law School

A Certified Minority Business Enterprise, Cert. No. SC07663.
www.utls.com








