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o Via Hand Delivery

March 9,2N1

Mr. Bob Eller
Compliance Project Manager
California Energy Commission
1516 9th Sffeet, MS3000
Sacramento, CA 95814-5504

Subject: Larkspur Energy Facility Application for Certification

Request for Information on Chiller Performance Specifications

Docket No. 01-EP-1

Dear Mr. Eller:

Please find attached information on Chiller Performance Specifications requested by
Energy Commission staff.

Thank you very much for your time and support of this project. Please contact me at
(713) 374-3914 if you have any questions regarding this submittal.

Sincerely,

o
I

Mark Turner
Project Development Manager
Wildflower Energy LP
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{ g Construction & OPeratlons DePt.
909 Fannin, Suite 2222
Houston, Texas 77Ol.O

o lilIREH{ Phone: 7L3-374-39OO
Fax: 713-374-3970

l{unn Aurruu

TO: Mark Turner FA)(: (sr6) 67s-2900

FAX2: (8s8) 320-1ss0

FROM: William KelseY
Construction & OPs

FAX: (713) 374-3970

PHONE: (832) 397's807

DATE: 3l8l0l PAGES: 15
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YK MILLENNIUM CHILLER

PERFOR]IIIANCE SPECIFICATION

Watcr
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O EI Eraphic Control Eenter
for crystal'elear chiller
operation

o

o o

See why the Y0RK'
Graphic Gontrol Genter is
easier to use

Now, YORK centrifugal cttillers feature
the full-scrben, lull color, YORK'Graphic
Control Center.

It's an advanced, microproce*sor con-
trol panel that sets the standard by present-
ing more data in the most user-friendly way
possible. You still get the code-free, plain-
language data you're accustomed to from a
YORK microprocessor control panel. But
now it's even easier to read, thanks to a
large, full-color screen using advanced
active-matrix display technology.

YORK has always pioneered powerful,
yet simpler chiller control- We were the first
to apply microprgcessor-based, plain-lan-
guage-display control panels to centrifugal
liquid chillers.
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le This larger dlsplay shows even more
data per screen with far less button push-
ing. And that makes it much quicker and
easier to operate Your chiller.

To facilitate a higher level of monitoring
and control, data outPuts are shown in
association with illustrations of the appropri'
ate chlller components-a layout that mini-
mizes user conlusion. Plusr a'navigation
baf quickly guides you to the level of inbr-
mation you need. For convenience, all dala
can be displayed in English or several
other languages, as well as English oI met-
ric units.

Enioy the advantage of
cursor navigation and
keyboard input

With the Graphlc Control Center, data
input is foolproof. A dedicated keypad lor
numerical input minimizes keystroke errors.
Cursor controls for screen navigation make
it easy to acresq all input, conlrol, and
monitgring lunctions.

On-screen trend analysis
The YORKlGraphic Control Cdnter tull-

scieen; full oolor display allows on-board
trending of up to sii different values, select-
ed lrom orer 1,OO items, directly at the
chiller control ilanel. The values and sam.
pling interval are all user selectable via the
Graphic Control -Oenter. This flexibility
allows the operator to select parameters

lhat are critical for their operation, and do
trending without a BAS interface and sepa-
rate monitor.

Get the Inessage -
graphically and quicklY

Thanks to the large, active-matrix
screen, detailed logs can be read directly
lrom the Graphic ControlCenter.lnstead of
keystroke atter keystroke to gather sutfi-
cient data lrom a small, monochrome LCD
screen, a single button can reveal an array
ol chiller information that is qulckly seen on
a single screen. Data output is provided in
precise,digital lorm. Valuable operator time
is freed for other important activities.

Advanced data logging
For convenienoe, a printer can be easi-

ly connected to the control center without
interfacing through a BAS system. A printed
log can be obtained automatically, at prede-
termined time intervals, without an operator
inlerface. ln addition, seMce technicians
can use a portable printer to download
information for troubleshooting and repair.
Allthis can also be done while connected
to a BAS system.

BAS compatiElle and YzK
compliant

Engrgy savlngs and ease of use can be
fully realized when the HVAC system is an
integrated part of the BAS system. The
YORK Graphic Control Center is designed
to communlcate with most existing control
systems on the market today, as well as
BACnet and LonMark systems-

Four control options
available through security
access code

You can rest assured that along with
state-of-the-art control, the Graphic Control
Center provides advanced levels of securi-
ty. Setpoints are protected by a user-selec-
table security aocess code. A'Remote"
mode allovrls a BAS to lmplement sophisti-
cated control strategies as a first priority. A
"Local" mode provides full control at the
chiller controlpanel. "Operatof opens con-
trol software to your commands. And
"Service" gives qualified service personnel
exclusive access to special functions.

5



Advanced chiller
technology boosfs energY
savings ap to 75%

!:

oo

Only real-world energy
performance matters

No competltivb centrlfugal chiller
matches the \(cRK@ MillenniumrM vari-
able-speed centrifugal chillers where lt reah
ly counts-{n real-world energy perlor-
manc€. Real-world energy performance ls
the combined perlormance at all operating
conditions. Since Chillers operate nearly
99% of the time at off-design condltlons,
off-design performanee ls the maior factor
in the energy-savings equation.

WlthYORK Millennium ohillers, you can
count on maximum energy effici€ncy-and
unprecedented energy savings-for all load
conditions. An exilusive adaptive capacity-
control technique combines YOBK electron-
ic variable-speed drive with pre-rotation-
vane operatiqn. The resuli is an average

3O7. annual energy savings compared to a
fixed-speed machine. And at light loads,
the savings can reach up to 75%!

These savings are possible because
YORK Millennium chillers reduce energy-
usage ratios to a new low. Most of today's
energy-etflcient chillers operate with ener-
gy-usage ratios of 0.60 to 0.50 kWTR. But
YORK Millennium chillers operate at 0.40,
0.30 and everi 0.2O h,v/TR at offdesign
condltions, where a chiller operates nearly
99% of the time.

The bottom line is unmatched energy
savings, month after month, year after year,
over the ctille/s entire life.

Your YORK representative can perlorm
a simple computer analysls to show how
much a Millennium chiller can reduce your
energy bills. a
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lQo"ptive capacitY. control
meeis Your conditions

Miltennium chitler energy savings can

be realized regardless of your oJerating
Darameters or your relrigerant' Thats
L"cau"e Millennium chillers incorporate an

advanced Adaptive Capacity Control that
optimizes motor speed and pre-rotation'
vane position without predetermined set-

tings.'lt closely examines crilical operating
paiameters, then determines the most effi'
bient way to operate. lt also lets yolL opti'
mize your savings when using-.intelligent
control strategies, such as chilled'water
reset.

Adaptive Capacity Control logic also
accommodates the characteristics of the
refrigerant you're using today - and what-
ever You may use tomorrow.

Optimize Your Plant's energy
savings

One way to realize Millennium chlller
efficiency in a multiple-chiller application is
to spread the base load arnong several
chlllers operating at part load-This defies
conventional chiller operating practice of
minimizing the number of chillers operating
for best energy performance. As shown in
the graph on page 6, Mlllennium chiller effi'
ciency it eogc load is better than 100%
load for the same ECWT' Multiple machine
operation reduces equipment cycling, and
piovides quicker rssponse to load changes,
in addition to saving energy.

Automatic Power factor
correGtion

The Millennium c*riller automatically
conects the power factor to 0.95 or better,
at all operating condltions' Marry utilltles
require power fiactor correction, or charge
oenalties br lower power factors- Thls is
avoided with theYORK Millennium chiller.

Engineering smarter energy
consumption

Fot the rest ol thls century and into the

next, smart energy use wlllbe more richly

rewarded than ever before- Thats why

Mtllennium chillers are engineered to
reduce energy consumption at design and

otfdesign conditions.
One way a Millennium chiller saves

energy is by using entering condenser ---wateiiempbrature (ECWT) as low as.55'F
to reduce comPressor workload--unlike
comoetitive chitters that require a minimum
ECViff of up to 75"F for reliable operation'
ln addition, advanced comPressor and heat
exchanger designs excel at otf'design con'
ditions is well a1 standard design condi-
tions. The result is total energy savings
with a Mlllennium chiller-

ABl, ASME, lso
The performance of YORK Millennlum

electric-motor-driven centrif ugal chillers
rated up to 20OO tons has been certified to
the Air bonditionlng and Refrigeration
lnstitute (ARl) as complying with the,certifi-
cation sections of ABI Standard 550/590

-1998. Pressure vessels are constructed to
meet ASME or other aPPlicable code
requirements. These independent bodies
pr&iOe third-party verification of perfor-
mance and consttuction.

Atl Millennlum chillers are manufac-
tured ln plants reglstered as ISO 9002 faciF
Ities, demonstrating YORK's commitment to
moet your needs wilh technology thal's
truly "\A/orld Class.'

l/lzacl,lralarrd ln
lS0-Ccrlillcd Feclltil
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.El Highly engineered
componenfs save energY in
many ways

t,

oo

o

Extract more energy savings
from colder tower water

Anytime the ditlerential between evapo-
rator pressure and condenser pressure can
be reduced, the compressor does less
work, which saves more energy. One major
way to reduce this differential is to lower
the entering-condenser-water temperature
(ECWT). Unlike competitive chillers that
require higher minimum ECWTs of up to
75'F, the YORK Mlllennium chiller can uti-
lize 55'F ECWL While there is a small
increase in cooling-tower-fan energy con-
sumption, it is insignilicant enmpared to the
ciiller energy savings. The lower ECWT
lowers the pressure difbrential and the
compressor workload. And that leads to
dramatic energy savings over the chille/s
lifetime.

High-efficiency heat
exchangers

Once again, YORK takes the lead in
advancing heat-sxchanger efflciency.
Millennium chillers use the latest tube-sur-
lace and shell deslgns and materials to
aftain new levels of thermaltransfer in a
compact shell. Enhancements in water-side
and retrigerant-side deslgn minimize both
energy consumption and tube fouling-

e
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D The digital precision of the Graphic
Control Center lets you set chilled water
lemDerature to a resolution of * 0.1"F- As a
t"=rlt, you eliminate the energy wasted by
drifting-a degree or more from the setpoint'

(o

Si ngle-stage comPressor-a
proven efficiency Performer

ln thousands of installations world-
wide, YORK single-stage compressors real-
ize signilicant energy reductlons. High-
strength alumlnurn impellers leature back-
ward-curved vanes for hlgh efliciency-

Powerful Graphlc Control
Center saves energy /

The Millennium Control Center uses
digltal microprocessor power to save you
energy. A sefting of just 1"F below the
design chilled water temPerature can
increase chiller energy consumption by as
much as 37", wasting thousands of kilowatt
hours and dollars each Year.

Open-motor design
eliminates hermetic motor
energy losses

Compared to hermetic relrlgerant-
cooled diives, the energy c-onsumption of
the YORK Millennium chiller ls less.Thafs
because the Millennium air-cooled motor
does not reject heat into the chlller system'
eliminating the need tor additlonal kW to
handle the cooling load added by the motor-
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YORK Millennium chillers are designed
to keep inslallation costs low- The unit is
shipped completely packaged, reguiring
miniinalpipin'g and wiring to complete the
installation-

The variable-speed drive eliminates
costly field installation, because it is factory-
mounted, wired, and tested. Solid-state
components are verified and control togic is
burned-in and ready to operate, minimizing
troubleshooting at start-up. Power lor the
chiller motor, variable-speed drive, oil
pump, and control center ls supplied
through a single-point connection. Tle-ins
with chilled-water and condenser-water
pumps can easily be accomplished through
connections on th€ control center-

Controlwiring to the chilled-water flow
switch and pump interlocks complete the
installation. All Millennium chlllers use
refrigerant-cooled oil coolers, completely
installed at the fractory. All performance rat-
ings include this cooling requirement, and
the need br field-lnstalled water piping'
with the associated valves and hardware, is

Flexible packaging
for tight fits

lf access to the installation site ls
restricted, the YORK Millennlum chiller can
be shipped with the driveline and variable-
speed drive separate lrom the heat
exchangers. Where sPace is even tighter,
the evaporator and condenser shells can
also be shipped separately, Vlrtually all
installations can be accommodated without
the need fror costly and time-consuming
modifications to the bullding structure.

Quieter operation that's
worth hearing

The Mlllennium variable-speed drive
signllicantly reduces chiller noise by reduc-.
ing the speed ol the impeller and motor.
That makes a good case for installing a
Millennium chiller anywhere noise is an
issue.

Small footprint saves floor
space

Mlllennium chillers incorporate the lat-
est space-saving electronlc design.
Variable-speeddrive electronics, Power
components, and controls are all packaged
in one compact, unit-mounted cabinet. As a
result, a YOFIK Millennium chiller gives you
more accesslble lloor space than any com-
petitor.

YOm(
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OTfl Advanced YilnK EchnologY o
keeps your maintenance
cosfs low

ao

O

Control Center keePs You on
track

The Graphic Control Center provides
complete information on your chiller's oper-
ating condition.

Saf ety-shutdown inlormation includes
day, time, and cause of shutdown and type
ol iestart required - ln English or several
other languages. Color coding of fault mes'
sages allows easy determination ol chiller
status. Yellow messages are shut-downs
with automatic restart with no operator
intervention required. Red messages are
displayed lor shut-downs requlring manual
restart, algrting an operator that a system
check may be requlred. A software test but'
ton even allows.you to verify the status ol
each electronlc circuit board in the panel'

The Tiending Screen shows changes in
molor current, oll temperature and pres-
sure, relrigerant pressures, oI water tem-
peratures, wtiich can be valuable indica'
tions ol developing problems. This capabili'
ty gives you ample time to take corrective
measures belore any expensive downtime
is incurred.

Wlth the graphic control cenler, you

can see when to schedule routine mainte'
nance in advance of actual need.

Open drive is reliable ... and
easy to maintain

The hallmark of aYORK centrifugal
chiller is the open-motor design-a proven

configuration that continues on Millennium i
chillers. Why? On hermetic designs, motor
burnout can cause catastrophic damage.
The refrigerant becomes contaminated,
requiring the entire system to be cleaned
and the refrigerant rePlaced.

The air-cooled Millennium rnotor elimi'
nates this risk. Befrigerant never comes in
contacl with the motor, preventing contaml-
nation of the rest of the chiller. As a resuh,
downtime due to motor burnout is dramati-
cally reduced.

Extended motor life
During start-up, a conventional chiller

experiences drlveline shoc{t from high
torque caused by inrush currenl3 exceed-
ing 300% of the Full Load Amps (FLA).
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This leads to accelerated driveline wear.
The Millennium chiller starts "softlyi never
letting the inrush current exceed the 100%
FLA. By limiting the inrush, the motor wind-
ings do not rub together, which extends the
life of the insulation, contributing to longer
motor llfe and less chiller downtime. Lower
inrush also reduces torque stresses on the
motor and compressor driveline.

This low starting currenl and integral
power monitoring make the Millennium
chiller ideally suited for use with emergency
generators.

The Millennium drive also protects the
motor from the destructive effects of power
varlations. All of these lactors help extend
the life of the chiller.

Sin g le-stage compressor
handles demanding
applications

Only the most reliable compressor
design is good enough for the new
Mlllennium chiller. That's why YORK uses a
single-stage compressor with lew moving
parts and a straightforward, efficient design;
YORK single-stage coinpressors have a
long record of success in hospitals, chemi-
:al plants, naval vessels, and in many
cther applications where minimal downtime
is a crucial conoern.

Proven compressor deslgn
minimizes maintenance

The YORK compressor design includes
leatures to mlnimize maintenance require-
menls. For example, the investment cast,
shrouded impellers don'l require the high
maintenance and tight tolerances of
unshrouded designs. The single-stage
YORK design uses proven aluminum jour-
nal bearings and single helical gears - the
same gears used in demanding military
envlronmenls and a key reason why a
Millennium compressor does not need peri-
odic teardown.

Sing le-source responsibi I ity
Wllh competitive variable-speed

chillers, service can require shipping com-
ponents to off-site facilities. With YORK, il
any problem occursr one call to YORK
Service takes care of it all. That's because
the worldwide corps of YOBK factory-
trained and factory-certified technicians is
near you to help. ln the unlikely evenl that
replacement parts are needed, a complete
stock is available from YORK.

No need to reprograrn
if power fails

The chiller operating system is a non-
volatile EPBOM, so no power backup ls
required. A factory-supplied lithlum battery
(11 years ratad life) snsures safe storage
of program setpoints without external
power to the panel. As a result, restarts Iol-
low the parameters you establlshed before
power was interrupted.

UL rellability
YORK Mlllennium chillers are approved

for listing by Underwrite/s Laboratories for
the United States and Canada. This recog-
nitlon ol safety and reliabllity is your assur-
ance of trouble-free performance in day-to-
day operation.
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