Bulk Transmission System

Hardware: Transmission Lines
— overhead conductors

aluminum conductor steel
reinforced (ACSR)

all aluminum (AA)

copper

high strength steel (HSS) — static
wire

fiber optic core
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457 mm

42 aluminum strands (4.6 mm)

\7 steel strands (2.5 mm)

457 mm







_\1\1'@6 ﬁegioﬂs
Cach ot ‘Uni?c L

NERC Interconnections

Western
Interconnection s
~ Eastern

L Interconnection
ERCOT %

Interconnection >

February 11 - 13 First Class in Power Engineering 13
Power Systens Landscape

WERMPA Sike visik



Bulk Transmission System

Laws of Physics
— electricity follows its own path
can not be legislated

does not honor control area
boundaries

does not honor international
borders




Electric Utility Industry Organization

Federal Energy Regulatory
Commission (FERC)

Public Utility Commissions (PUC)

North American Electric Reliability
Council (NERC)
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Electric Utility Industry Organization

Public Utility Commissions (PUC)
— State Agencies
— Jurisdiction over retail sales

public power and cooperatives
exempt

regulate distribution system use
dapprove retail rates

establish retail programs
(conservation, new tech, etc)




Safety is a critical
design criteria!

How will it be
operated?

How will it be
maintained?
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And then one day the grid went down and never came back up.”



Dallman Unit 31 Disaster
18:48 — Saturday, Nov. 10, 2007

- Plant owned by Springfield City Water, Light and Power (CWLP) - lllinois

« 100 MW, 1968 vintage, Westinghouse 3600 RPM Steam Turbine/Generator

- Within 39 seconds, major damage to the turbine, the complete destruction of
the generator, a hydrogen explosion, significant damage to building structures,
and the destruction of three transformers takes place

Prepared by: R. Oldani




What Happened - Sequence of Events
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Turbine trips die t@ an u nown contﬂltlon within the hydraulic
sysiem

~ Throttle and overnor vaies dFose b not completely

“Blue Blush™4ssues causbs pil6t valves not to seat, Throttle valve
" femaided opén .016” whén valves shwed closed

i)
— #1 governoryalve doesr‘i&_seat due t@ a jamming #2 valve stem
Generator breaker open§

Within 30 se¢onds of unit'trip, machine accelerates to an estimated
6,000 RPM
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« Hydrogen rel&ase fg@m generator explodes creating a pressure ﬂ
- transient in the turbine room blowing out 30% of exterior block waIL

+ Falling block Causes sugrﬁ:ant damage to : pedransformers,
rupturing their oil cooiers ta an oil relédse which ignites from
exmng nternal p_gant fi re,id_ ‘ ¥ 5 J:jl-E:wn ‘out bay door
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Fires inside plant cause heat damage to e Y switchgear and
ignites wiring in nearby cable trt ) Ei "

Control wiring in cable tr ws 8ve ually. sh frcuit leading to a false
generator breaker close®ignalallich created a system back-feed to
the d GSU causing it to%explode 9 minutes after unit trips

As a result of control cable damage, the emergency battery supply
to the unit eventually was de-energized to shut-off the flow of turbine
lube oil that was fueling the fire




Additional Findings/Salient Conclusions
Taken from Engineer’s Report

Records indicated that the throttle valves had a propensity to
stick, particularly during start-up

Wear steps had been observed previously on the stems of the
governor valves

A deep wear step on one of the valve stems appears to have
jammed against the edge of the bar, contributing to the
wedging of the valve lift bar, thereby preventing one or more
valves from lowering into their respective valve seats

Historical review of adjacent unit data shows coincident steam
flow and speed increase of turbine after a full-load unit trip

The practice of using hydraulic jacks and pinch bars on the
throttles valves during start-up to dislodge stuck valves needs
to be eliminated



Notable Physical Change Recommendations
Taken from CWLP Report

Review relay protection schemes and add sequential tripping
for the unit

Convert unit to full EHC control of throttle and governor valves,
include precise LVDT position indicators

Research reducing pilot valve stroke and change material to
non-blushing steel

Get an engineered solution to governor valve shouldering,
could include hardened steel bushings and machining a radius
to the shoulders of the valve guides



Notable Procedural Change Recommendations
Taken from CWLP Report

Start-up procedures have been rewritten and includes a positive
verification of Throttle Valve closure at 600 RPM prior to placing unit
on-line

Over-speed trip test procedure has been rewritten and implemented
weekly

A weekly PM work order for exercising the Throttle Valves has been
re-emphasized

Disassemble, inspect and rebuild throttle Valves each year under OEM
supervision

Disassemble, inspect and rebuild Governor Valves every two years
under OEM supervision

Disassemble, inspect and rebuild Non-Return Valves every three years

Recommend developing and implementing a “Preventive Maintenance
Work Order Deviation Report” for all PMs not performed

Develop QA/QC program for unit and equipment start-up and shut-
downs

Implement a regular audit to verify compliance with critical tests and
PM work orders and procedures
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Religi
detect if
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defined undTe anding oW t
pumps if control circuitry is disabled due

Question delaying turbine valve maintenance Insg
Follow emerging turbine valve and stem demgns ALINCE
(EPRI) or other types of coating such as chromium’cagsi
manage “blue blush” environments ‘
Don’t tolerate questionablé “reverse current” relay operation,
aggressively remedy unreliability issues

— Trenton 8 relay rellab|l|ty‘?

~ “Harbor Béach | r_“gentiy converted t6 reverse current tripping

scheme; however time delayed computeﬂ'@h—h&ckup generator
breaker trip needs assessme m— "

Be=="RiVer Rouge tripping scheme curfefitly uﬁ'id‘ergomg a demgn

change review:to. trip.on-reverse'ciipent. - ' B
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SAVE ENERGY AND MONEY

Uising less encrgy helps yvou save money, consemve
ratural resources and reduce power plant emissions,
wie'll all benefit from a maore encrgy-efficient world
ancd 2 cleaner emvirommet

Heducing energy use can be as simple as mwmning
off lights when you leave a room. How you use
and choose appliances has an even larger impact
on your energy use and your energy bill. This
guide includes:

« A chart that shows you the general cost-saving
opportunities when using ensrgy-gfficiant appliances.

= A climate zone chart that helps you estimate tha
erargy-savings apporunities for hesting and cooling your
home when you adjust lemperature settings on standard
and energy-efficient furnaces and air conditioners,

Your Household Energy Use

Heating and cooling account for nearly half of the
rrpical home's energy usage. This booklet explaing
how changes vou make in these and many other
dreds ¢an add up 16 large energy savings:

HEATING AMO CODLING 55%

\WATER HERTER 11%

e OTHER"® 15%
CLOTHES WASHER
& DRYER 10

FIEHIASHER 2% ‘

GOMPUTER &
MONTTOR 2%

* Tiis crtegary représcits an Aray of hougehold sppiiances, ncluding rangas,
s, misrayeave ovens ann athar small opplianees. Individually, these epaliances
aseount far no mary ten 2 parzont of fEgal nousahold aney,

Spiree: Fnergy Star anl LLE, Daparimont of Enargy. 2104,



EASIEST WAYS
TO SAVE MONEY AND ENERGY
You may alreacly be doing things to save energy
around your home, Here are some simple and
inexpensive ways to help you save even mare.
« Close your fireplace damper when the fireplace isnlin use,
{tin 7, page £
= |lze ventilation fans only a5 long 85 necessary.
{tip 7, page &)
» Lower your thermostat setting during winter to 63 degrees,
{tip 10, page 5}
» Raise your thermnostat selling during summer io 76 degrees.
{tip 16, paue 6)
= Repair leaky faucets, nspecially those supplying hot waler,
{tip 22, page B)
« Install low-flow showerheads. (tip 23, paye B
= Dlean your refrigeratar coils, {tip 3, page 10
= Runthe dishwasher only when it's full. (tip 42, pape 12|
» Wash clothes in cold water. (lip 47, page 13)
« Raize and lower window coverings to allow heat in during
cold weather and keep heat out during hot weather.
tip 58, paoe 15}

I'_ 1= :E I_ h
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ENERGY-SAVING INVESTMENTS
FOR YOUR HOME

Here are imporant energy-saving ways 1o increasc
the value of your home and provide signilicant
energy savings over the long-term.
s Have your furnace regularly maintained by & professional.
[tp 1, page &)
= |nstalla programmeble thermostat 1o automatically
adjust your home's temperature withyaur daily routing.
(tip 4, paye 4)
o Install or add attic insulation if existing insulation is less
than six inches thick, (iip 11, page &}
= Use awhole house fan or attic fan for cooling on
warm nights. itip 14, page &)
= Install ceiling fans far air circulation, {tip 15, page &)
+ When replacing or vpgrading your reffgerator or other
kitchen appliances, choose the most efficient model you
can afford. [tip 34, page 10

« |nstall dimmer switches and motion sensors to aontrol
lights when you arn sway. (Hp 58 page 14

» Change 1o compant fluorescent light bulbs, especially
tor lights you use frequently and for lang periods of time.
[tip 57, paoga 14

= Seal window leaks around your home. [tip 54, paga 1h)

= Caulk and weathar strip around pipes, ducts and vents,
itip G0, page 15




60 MONEY AND ENERGY-SAVING TIPS

Heating

1. Have Your Fumace Regularly Maintained By A Professional

Regular furnace maintenance can reduce energy
cests betweern 518 and 60 each winter with

an 80 percent efficient furnace in a 1,600-square-
toor home,

2. Keep Your Firoplace Damper Closed

Keep your fiteplace damper closed when not in
use 1o provent up to 5 percent hear loss. When
using the fireplace, wrn down your thennastat and
open a window near the fireplace ta prevent
warm air from being pulled from other dreas of
yir house

3. Seal Duct Leaks

Seal Jealy ducts with mastic, metal-hacked tape
ar derosal sealant. This will reduce heat loss
when vour lurnace is on and may last longer
than duct tape.

4, Use A Programmahie Thermostat

This device can save ds much as 20 percent on
heating costs by automatically turning your heal
ing system up or down to ceinclde with your
daily routine. For example, set your thermostit
103 6l degrees for the night and while you are
AWHY.

5 Keep Your Furnace or Heat Pump Filter Clean

Dyirey filters reduce airflow, making your equip-
ment work harder and use more enetgy. Replace
vour furnace filter monthly during the heating
season, and you could reduce heating costs by

3 IErCEL,

6 Open Inside Doors To Improve Afr Circulation

Keep the doors inside your home open to improve
air circulation and the efficiency of yvour healing
and cooling systemns,

7. Use Ventilation Fans Only As Needed

Taom’t Feeger to nuon ofl a kitchen or bathroom venti-
lsticm Tar. 1oy fust an hoo, 2l the heated air in your
homme can be drrern out throuwgh an exhaust vent

B Use Passive Solar Heating On Sunny Days

Oipen drapes on south-facing windows when it is
sunnv, Al might, close drapes to retain heat, Close
drapes ta provide nsuladon where sindows
receive no direot sunlight, Up o 15 percent of your
heat can escape through unprotected windows.

9. Choose High-Efficiency Furnace And Beiler Systems

The furnaces with the highest elliciency ratngs, D0

percent or more, use approximaiely 15 percent less
energy than other models. You could save as much
a5 5100 esch heatng season with a high-elliciency

riztural gas furmace. See chart on page 18

10, Lower Your Thermostat Setting

Reduce indoor thermostat temperature from
72 1o 68 degrecs during the heating seuson
to save 3 percent on heating costs.

1. Ensure Your Home Is Properly Insulated

Paor ar no insulatdon means losing up o 25
percent of your heating energy, Your attic needs
at lesst six inches of msulation, Insulate crawl
spaces, walls, floors and heating ducts to save
money and increase your comiont,




Cooling
12, Plant Trees For Shade

Deciduons trees — those thar produce leaves

in the spring and lose them in the fall - shade
your house from the sun during summer and
let the sun warm your house in winter, Shading
your home could save up to 8 percent on
cooling costs,

13. Change Your Alr Conditioning Filter

Clean or replace your central air conditioner's
{AC) filter mombly during the cooling season o
improve efficiency and the life of your AC

14, Caonsider & Whole House Or Attic Fan

Through your open windows, a whaole house or
atric fan draws cool nighttime air in and lorces
out hot air that built up during the duy. These
fans work best in drier climates.

15, Use Ceiling Fans Te Cool Your House

The most efficient celling fans cost as little as 30
cents a month if used eight hours a day. A windaw
air conditioner can cost 30 times as much as a fan

Ceiling fans will keep the air moving arid allow
you to keep the thermostat setring higher because
moving air feels cooler,

16, Raise Your Thermostat Setting

You can save approgimately 5100 in @ semmer
by raising your thermpostat's temperature [1om
72 tor 78 degress,

17, Open Windows On Coaol Nights

Oin cool days and nights, o off vour air
conditioner and open your windows. Dan't
open windows when the outside (emperature
is warmer (han the Inside of vour house.

18. Keep Air Conditioner Coils Dust-Free

Keep the coils of your central air conditioner
and/or window AC unit free of dust and dint
1o increase efficiency and lifetime use. Coils
are usually on the back of window AC units,

18. Match The Output O Your AC To The Space You Cool

When you buy an air conditioner — central air or
1 window unit — make sure the output of the
system s right far the size of the room or the size
of your house 1o ensure efficiency and camfon,
Check the mannfacturer's recommendations or
consult with a reputable AC vendor in advance to
ensure [roper sizing.

20, Uso a Programmable Thermostat

[3is deviee can save as puch as 12 percent

on cooling costs by automsatically turning your
cooling system up of down to coincide with vour
duily routine. For example, set your temperature
tin 55 degrees when you'te away.

71, Provide Shading For Your Air Conditioning Condenser

Yaur central air conditioner’s condenser warks
more efficiently at cooler temperatures. Provide
shade around your air conditioner to reduce
your cooling costs by nearly 3 percent.




Plumbing/Water Heating
22, HRepair Leaky Fancets

{ine drap per second [rom a leaky faucet wastes
up to 400 gallons of water a year, Not only is
witter being wasted, but so s the energy vsed 1o
heat the water.

73, Choose Low-Flow Showerheads And Faucets

Low-flow showerheads and favcets cin reduce
water consumplion Ty as much as 10 perceni
You also save on the energy used to hewu watcr
and won't notice any difference in water pres
sure, With: four pecple in a home, you can save
as much as 15,000 gallans of water ina year
when vou insall these watersaving devices.

24, Insulate Water Heater And Hot Water Pipes

I your water heater and hot water pipes are
warn o the touch, insulation could reduce hest
loss and water heating costs,

25, Set Your Water Heater At 120 Degrees

Overheating youwr water, beyond 120 degrees
can be wasteful and unsafe, By lowering vour
water temperaturs 10 120 degrees or less, you
can save up o $25 annually if you use an clectric
water heater or 518 annually i you use a gas
water heater,

26, Drain Sediment From Your Water Heater Tank

Sediment, a by-product of water heating, obstricts
the transfer of heat. Draining sediment every six
months improves water heater efficiency and
reduces energy usigoe.

#7. Tahe A Short Showar Instead 0f A Bath

Every minute vou cut from your shower time
saves three gallons of water and the energy used
to heat the water. You'll save hundreds of gallons
of witer @ year tiking showers over baths, and
yourll save the energy 1o heat all that wasted water

28, Turn Your Water Heater Down Wheon Yoo Leave Town

(Going on vacation? Turn your water heater down

to the lowes setting. Before you go, leave yourself
a reminder note 10 wm your water heater back up

when you return,

29, Choose A High-Efficiency Water Heater

High-eiliciency water healers can be more expen-
sivee than standzard models, However, the payback
period for 4 natural gas water hester is less than
2.5 years on a 12-year lifespan. An electric water
heater has a 10-vear payback on a 25-year life,
See chart on page 16,




Kitchen Appliances
Refrigerator/Freszer

30, Clean Your Refrigerator Coils

Omce a year, pull out your refrigerator and cledn
or dust the coils located on the back of the refrig
eratur, Clean colls help the compressor cool faster
and mn less frequently, which extends the life of
your refrigerator and reduces energy use.

3. Cover Refrigerated Foods

Crwered foods reduce power consumption by
[irmiting moisture evaporaton into (he air, Mojst
air Takes mare encrgy to cool than dry air,
forcing the compressor 1o waorle harder, Plus,
vour refrigerator will smell bewer

32, Set Your Refrigerator Al The Right Temperature

Your refrigerator temperature should be set berwvern
% and 47 degrees and your freezer at 5 degrees.
Mol anly are (hese the safest temperatures for
fond storage, bul mnest refrigerators are manufac-
wured 1o operate most efficlently ar these scitings,

33, Buy The Smallest Freezer You'll Nesd

Feocause a freezer operates most efficiently
when full, buy the smallest fregzer you think
vau will need, Clean the coils on the back

ONce Bvery ‘Ir'{.‘ﬁl'.

34, Consider A High-Efficiency Redrigerator

When replacing vour refrigeratar, choose a high-
cfficiency one. And think abourt the impact of
gertain features on your purchase.

For cawmple, top-freezer models use 7 percent to
|3 percent less energy and are usually less expen-
sive (b side-by-side models, Over the average
Looyear fifespan of a refrigerator, vou can save
approximately 5320 with a top-freezer siyle.
Automartie icemakers and through-the-door
dispensers increase energy use by 14 percen

10 20 perceat,

Oven/Range/Microwave

35. Choose A Gas Bange With Pilotless Ignition

Pilotess ignition eliminates 1he need for the pilol
light 1o burn continuously, reducing your natural
a5 U53gE,

36, Heep Oven Door Closed

Every time you open the oven door, the oven
temperature can drop 25 degrees, Use the oven
light or a timer 10 avold wasting energy.

97, Defrost Food Befere Cooking And Pre-Heat Only For Baking

Save 30 percent to 30 percent on cooking costs
by defrosting your food before cooking—vyour
food will cook faster. Pre-heating is important for
balking, but if you're re-heating a casserole or
cookitig a roast, pro-heating isn't necessary,

38, Use Lids And Turn O Electric Burners Early

Use licks 1o wap steam and help food cook [aster.
If vou're cooking with an electric range, you can
turn off the burners a few minutes early hecause
the burners retain heat

38, Retain Oven Heat With A Good Door Seal

Gently clean the sesl om your oven doot with
kitchen degreaser to ensure that it retains the
maximum amount of heat when baking,

40, Use Small Appliances

s an electric skillet, broiler oven, or waster oven
instead of your conventional oven for conking
and baking small quantities. These miy use just
half the energy.




41, Use Heat-Producing Appliances When It's Cooler

Tor keep your hiome cocler during summer, s
heal-producing appliances at cooler times of the
ilay, such as carly morning and at night, Cn
wanm davs, instead of using your 1ange o oven,
USE Vour tosster oven, microwave and outdaoor
arill to keep vour home conl and use less energy.

Dishwasher

42, Run Your Dishwasher Only When It's Full

3et in the habit of running your dishwasher only
when it's full o maximize cnemgy use

43, Scrape, Don't Rinse Your Dishes

Scrape your dishes instead of rinsing to save
water and the energy needed to heat the water

44,  Air-Dry Your Dishes, Even In The Dishwasher

Air dry the dishes or use the unit’s energv-saving
Fentures, Avaid using the heat dry, rinse-hold and
priz-rinse leatures.

45, Choose A High-Efficiency Dishwasher

High-efficiency dishwashers, such as those with
internal water healers and load sensors, use 25 per-
cent less energy than conventional models, You
can save up o 530 @ year by replacing a 10-vear
olel dishwasher with a high-efficiency model,

Clothes Washer/Dryer
46.  Rum Full Loads Of Lsundry And Shorten Wash Cycles

Run full leads of laundry o maximize energy and
water use. lnaddditon, most lowds require only an
eight- to 12-minute wash cycle, Use your custom

lesad [eatire 10 reduce wash lime,

47, Wash Clathes In The Coolest Watar Possible

About 80 percent of the cost to un your
washor is used for heating the water Except
for all-white loads, there is lide benefit to
washing with hen water,

a8, Dry Loads Back-to-Back

Since vour drver retains heat, dey several loads o
# row. You can reduce the heat level on the last

load or twe Dy your lghtseeight lems woeenler,
using a lower heat setting for less time.

48, Clean Your Dryer Filter And Exhaust Vent

Regulary clean our your diyer filter and exhaust
vent. When they become clogped with lin, your
dryer works harder and uses more energy

0. Use The Aunto-Ory Feature

Newer diyers have maoisture sensors to detenmins
when clothes are dry, Use this fenlire 1o avoid
over-drying and reduce dry time,

51, Choose A Nateral Gas Dryor

A natural gas drver operates at half the cost of an
electric dryer, and could save a househeld of four
more than 530 a vear

52. Choose A High-Eficiency Glothes Washer And Dryer

High-efficiency washers use half the water ol
stanchird models, which can be as muach as
7,500 gallons a year High-efficiency clothes
drvelrs can save up 1o 30 percent in energy usc
over @ stancard model,



Lighting
53. Turn O Liphts When You Leave A Room

Every time you turn off lights when they're not
needed, you're saving encrgy and money, Keeping
onie Ta-watt ulb off for one hour per day saves
$2.15 per year.

G4, Install Dimmers And Molion Sensors Where Possible

THmmer switches can increase bulb life up 1o
20 times longer if dimmed to half the brightness.
Motion sensars give you light when you need i

55.  Use Three-Way Bulbs To Increase Light And Reduce Energy

Three-way bulbs reduce energy use by providing
the right amount of light where ii's needed, instead
of avedighting with a single high-waitage bulb.

56, Install Motion Detector Lights For Dutidoor Lighting

Motion detectors pul light where you want it for
brief perieds of time, w provide salety and security
for your property

57, Install Compact Fluorescent {CFL| Balbs Where You Can

Ower the life of one CEL bulb vou will seve
approximarely $25. Just a handful arourd 1he
house, and you could notice a difference in your
energy bills, They cost a hit more. but you'll
change them less often, and they produce litle
or o heat.

Weatherizing Your Home

58, Install Window Coverings To Insulate Your Home

Puring winter <ays, open curains, blinds and
shides to heat your home with solar power.
Close them at ndght to retain that heat

I summern, do the opposite: close curaing and
shades during the day to retain cool air and
reduce the burden on your ailr conditioner.

58, Seal Household Window Drafts

Older homes, in particular, can benefil during
weinter from covering windowes with plastic Dl
llome improvement stores carry these ensy-1o-
install window-sealing kits, You'll block oot drafis
and could save more than $40 on yvour energy
[zll i e heating season.

&0, Contral &ir Leaks In Your Homa

Plug gaps around pipes, ducts and vents that go
theaugh wells w prevent losing heated air and
hiaving cold air drawn in o replace it Caulk or
sel plurnbmg and wiring holes at ceiling level,
Ackh weeather-snipping to doors and windows for
the most cost-elliclent way w protect your home,



APPLIANCES: =Biandard vs_ Efficient Applinnces
ENERGY-SAVINGS CHART The than below comparet enecgyelficianr appliames: o sandard,

non-cneciny ellicient eppliances. Tarchasing high=cfficicnoy appli-

1Ise the chart below o see generally how much
energy s ased and how much it costs o operate
household appliznees: These costs are estimates,
please see assumptions lisled on page 20

ances, often comificd by ERNERGY START, can save you 50 percent
o7 MR on ynur energy oosts EMERGY STAR® appliances meer the

government's energyellciency ranng 560 Wwwonargysan poy

Electric/Natural Gas Appliance Use and Operating Costs Monihly Usage  Monthly Cost Monthly Usaga:  Monthly Cost
Appliances Standard Model* Standard Model*  Efficient Model®  Efficient Model®
Electric Water Heater {housshold of four, 90 galiday) ABE kW £38.07 47T kW h 3024
Natural Gas Water Heater {househobd of four, 80 gal/day) 26 tharms S20.248 24 therms S18.64
Refrigeratng/Freazar (25 cubic feet side-by-side w! icemalker| By kWl B2 54 kWWh 2.0
Refrigerator/Freezar (20 cubic feet top/botlom| 76 kW sh.4h 43 KWh 533
Freezer |14 cuhic fest frost-froc) 5L KW 541 nia n'a
Bishwasher (home w! eloctric water healsr

svorege 18 washes per month) A48 k'Wh 83.75 36 KWh SR
Dishwasher (home w natural gas wator heater kW 1B k'Wh

averige 18 washes per month) 1.5 therms 5268 1 therm E210
Electric Range {lypical monthiy wsago) 161 kWh S12.56 n'd it
Natural Gas Range (typical monthly nsaga) & therms 5428 n/a o'e
Migrowave [ 16 min‘day) 11 kvith S1.AE n'a e
Taoester (@ five min/day) 4 R &gt nfa n'e
Clothes Washer {home w eleclic water haater

avarage 33 washes per montht B kv £7.40 51 kivh 53.08
Clothes Washer (hoine v natural gas water heatar & Kb 4 KWh

averaqe 33 washes per monthi 4.5 therms B4.05 2 therms 5221
Electric Glathes Dryer {28 logds per manth, ong haur sach| 106 KW h SHET n'a n'a
Matural Gas Clothas Dryer |25 loads per manth, ana hour eschl T IR

i themg 87 s s

Lighting - 20-walt compact fluorescent (one month @ aight hoors/day 5 W $0.39 n's nia
Lighting - ?5-wat incandescent {(one moenth @ gight hoors/aay| 18 ki'h 1,40 nie na
Eleetric Speee Heater {hourly ussge, 80 sg ML spacal 2 kWVh H0.72 /e nia
Natural Gas Garage Space Heater (hourly usdge, 400 s £ 20 tharms 50.20 nia ni'a
Matural Gas Firoplace [houry usngs) 26 therms 5020 nia nja
Watural Gas Brll {hourly usags) 35 therms S1:27 na na



HEATING AND COOLING: Identify Your Zone And Potential Savings:

ENERGY-SAVINGS CHART

You can quickly and easily reduce your monthly
energy costs by lowering your furmnace emperaiure
in the winter and raislng your cooling temperatre
in the summer. To reduce your cncrgy COSE even
more, replace old furnaces and air conditioners
with energy-efficient (EL) equipment

Step 1. Use the map to find your climate zone.

Use the chart below o find energy-
savings opportunites in your home:,

step

1Tse the charts below 1o estimare about how
ruch yvou are paying lor heating and coocling
costs now and how much you could save by sim-
ply adjosing your thermostal. The charts repre-
sent monihly costs for operating a Turnace in the
coldest month of winter and an alr conditioner in
the warmes month of summer, based on the cli-
mate zone where you live

& Tone
& Fone X
o Zona 3
Znie &
Znne s
& Tonp b
@ Zone !

Heating: Turn it Down to Save Monay
Zone 1

tharms Operating | therme Dperating therms Operating | therms Dperating | therms  Opaerating
Llsed Cost leed Cost Uzad Cost Lrspd Cost Iged Cost
Standerd Furnacs |
sotEL T2 BOU AFUE 234 S2600 | 514 &2ih 185 L I 1 8101 12 &70
EE Furnacae ' |
et at ¥2¢ 80% AFUE 97 #no ) g 218 164 5128 | 116 40 a0 M
Standard Furnaca ' |
sot st BB 0% AFLE 2E6 §723 | 6y 5188 145 £13 | o5 574 ] %62
EE Furnaceo [ |
sat at GEY, a0% AFLE h4 8% | IR 176 124 =1 | B4 bt n &hh

Cooling: Tum it Up to:Save Manay

Zone 1 Zong 5

FWh  Dperating ! kWh  Opereting kWh  Opaerating | EWh Operating | kKWh Operating
Lsed Cost | Used Caost sed Cost Used Lost Uead Cost
Standrrd Air Conditioner i
sel gl 7 10.5EER o583 &7 BT S 1163 8490 | 1012 &9 2A5R 1092
EE ir Conditione: ;
sat Bt 7¥, 13 SEER 784 552 725 sa7 961 575 | B33 EhE 2046 160
Standard Air Condisioner |
sel &t 787, 10 SEER 518 540 VR - 753 si | o7 52 | 1604 §125
EE &ir Conditioner |
set &t 78, 13 SEER 431 534 | 3m 524 f27 549 | 530 544 1336 104




COST ASSUMPTIONS USED FOR THIS GUIDE

v Watural Ges 8078 pertherm Fropene: $1.53 per gsllon
Fugl Ol: S1.60 par gallon Eloctricity: S1LO7E per KWh

*  The price of natusal gas used in this brochure reflects en
¥rel Energy costomss's price including distribution chargos
and the costof ges the! the company purchased tor sarvico.

= The price of propang and fuel oil reflects a price which has
been adjusted for seesonal differences that does notinclude
taxes, local fees, customer charges or any other additicnal
fops Bbove the cost of the Juel and distributon

*  The prics of elactricity reflects an Xeel Energy customers price,
axnluding state taxas, municipe! taxes or other local fzes,

* Epaergy savings are based on an average kilowatl-hour cost
geross XKoel Energy’s 10-state sarvice area, Encroy savings
for natural ges also have been adjnsted to B0 BVErage dcross
Yool Enorgy's 10-state service ares,

« Appliancs information represents an array of household
appliances, including ranges, ovens, miciowave ovens ani
ather smell appliances, Individually, these appliances aceount
tor no more then 2% of typical hausehold energy.

Assumptions for "Heating and Cooling:
Energy-Savings Chart” page 18:

¢« Costs gnd usage represent s home of lppical architectura and
GOnNstniction perIone.

« Representative cites: Minneepolis, MN; Denver, CO; Roswell,
MM gnd Dallas, TX,

= [onthly heating values are for January, generally the coldest
manth of the year.

« [innthly cooling velues are for July, nenarally the warmost
imanih nf the yoar.

« Zones fand 7 are notincluded in these tables hecanza thay
are nal part of Keel ENeroys service ares.

o AFLIE {Annual Fugl Utifization Eficionoy] reting shows ihe
turnace uml's eneryy sfficiency, The highor the number,
a0% tor example, means iL's more efficient than furnaces
with a Inwar percentaps,

« SEER |Seasonal Energy EMficiency Ratin) maasures an air
gonditionss's cooling efficiency. The hinher the SEER
numbar, the mora efficient the unil,

QUESTIONS? WEB SITES
AND OTHER RESOURCES

Call our Custemer Care Centier ar 1-800-895-4999
with any energy-related questions;

Iz addition to this brochiure, we have FREE online
resources such as the Home Energy Analyzer,
browght te you by fnfoSmart from Xeel Energ)™,
I's right on our Web site and helps you evaluate
your home's energy-efficiency potental, You
input deails such as number of rooms and types
of appliances, and it gives you lots of specific
WAVS W Sve energy and money.
ot xeelenergy.comfinfosmart 1o cxplore FafoSmeart
from Xcel Energy™™ resources such as te
Home Energy Analyeer and hese ather
cnergy-saving tools:

= Energy Culoulators

+ ENERGY=smarl University

+ EMERGYsmart Libirasy

O visit ®eelenergy.comfenergysavings 10 access these
rescurces as well as additional brochures and
video content on saving encrgy and money in
and around your home.

Onher sowrces used o prepanng (his gmaide inclade:
+ The Environmental Protection Agency | wwaw.epa.nov
« The ENERGY STAR™ program | www.energystargov

» The L5, Dopartment of Energy | www.doe.gov



