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Performance PCX 11KV

Rated Power(AC, Net) 190k¥ 11MVW

Power Qutput Range 25-100% 30-100%
Power Generation Efficiency | 35%(HHY) 41.1%

faste Heat Recovery Rate 45%(HHY) 31. 6%

Fuel Natural Gas | Natural Gas
Nox < 25 ppm < 10 ppm
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DHC Plant
Cooling Tower

Adsorption Type  Cold Water
Refrigerator Reservoir
Cross ValveX

Reformer Steam Pump
Separator

Heat Exchanger ~ Warm Water

Natural Fuel for Warm Water  Reservoir
Gas Cell
£33
EEIH Heat Exchanger Reservoir for Hot
E 3 for Hot Water ~ Water Supply
Blower
Air —Q—'

Heat

Exchanger Auxiliary Cooling

Water Line
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Inverter Loss
Parasite Power

) 48% Power Required for Heat Utization Fascility and Safety

——ﬁ_ Control Fascility
wix  f. 1.5%

DC Power | AC Power 28.2%
ionf Generation  [(22720 7] Net Electric Power
Fuel End - (76.4kWh)
Cell
63.9%
39.2% Total Heat Utilized
Efficiency) (194.4Mcat}
100%
(266Mcal)

(24.4m’N)

26.1%
Heat Loss by Exhaust

Plant Power Output: 100kW
Heat Utilization : Hot Water SUpply (After plant modification)

B2 xxAL¥E-,»5v2 (100kWK)

-DHCY> v FEoildHbYE

DHCFS v MicBEBibEHT I Lickb,. BRKE
kA DHC Y5 v FOERMIcERTE S LM, BEY
ROPAEDI OYRMBIBRORAAfEL LB, KL, D
HC75 Y tOBBEEARHBLPHROE (R1E) (LA
CRBAT B ENMBETH 3, CORL, TRxALF-REY
ROBAE RIS, BEVRATLLORFIRIFI T E SR
BitLTwEkun,
$ﬁﬁ€wu£c$mru\ﬂmOAm%Qmmuwmm
BEEEMAMNL TV, DD, SEBEBILL S OHEE

2. COPHEEABVBRIRM A A 2 BBl &ETE &
LT BLENBETH B,
SHO BRI

PCXTIRYRFLEMBILT BIMic, Hailid 5 HEH
ML OE—oDRERHKETIT-TVEHN, XKBETIEC
haEMNLICND LT S &L EROBRRIANTES LD
cRitahTwa,

2.4 ol

FEJIA5HE : AL S oREIIFMIZM 3.5MMITH D,
HBILANZROFEEHMNCE > TEXREIN TV S, BEIF
DEFENERHLELIL S,

EHEH: . PCXASHEEA RPN O x BIEIRSERIN
JjicBVwT3ppn (T%O0: basis) AFTT, SOx$F R
baawkmm$%ﬂ®m&uﬁbTva«wubD\ﬁ
ALY YEDI -V i b —Ya VEBICILXTHRHRIL
TiybwﬁMH#mﬂénto

R . ChE TCORTIRBROYNICREL LRI RR
S, tUYE, aviro—-S5OE, ARBELUAF—L
SALYDY — s BENERLDTH o720 o, WHEBME

)
]

Item Evaluation

Power Generation Satisfactory performance achieved

Characteristics - Initial design performance achieved.
- Cumlative operation hours of more

than 10, 000 recorded.

- Cell voltage drop due to time passage.

lleat Utilization Satisfactory performance achieved.

Characteristics - Total thermal efficiency in various
heat utilization modes verified.
Operational Satisfactory performance achieved.
Characteristics - Start-up time is shorter than
as designed.
Grid Connection No problems encountered.
Characteristics -'Harmonic destortion

characteristics were satisfactory.

Emission Satisfactory results
Characteristics - Low level NOx emission.
- S0x and dust were not detected.

Maintainability Some sensors and control-related
troubles occurred.
) replaced.
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Turbo-
compressor

i ‘
m
Exhaust ] Turbine

o averter st Power
Etflciency Goparation
N=HAX Etlicianey
7p=ALIX
Burner
K—]
Fuel C Catalyst [
(Nstural Gas)
Reformer Call Efficiency
7C=59.9% Parasite
Power
Fuel Pro:-nln: System Elficlency  Electriclty Required 3%
TE=TS.IX by the Pl
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Future Improvement Objectives

- Cell stack durability must be improved.

- Electrical efficiency at a lower output range
must be improved.

- Endurance test must be continue.

- lleat utilization system must be modified so as
to extract heat simultaneously at different
temperature levels.

1

Shortening of startup time in necesary

No problems

No problems

Reliability of control system must be improved
Amount of replaced resin for WIS must be reduced.

1

I

Nitrogen comsumption for startup/
shutdown operation must be reduced.
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Item Fvaluation

Power Generation Satisfactory performance achieved.
Characteristics

stacks achieved.

- Static- and dynamic-static charac-

teristics were satisfactory.

licat Utilization Test nol started.
Characteristics

Operational acl
Characteristics - Stability of plant operating

condition confirmed.

No problems encountered.

Grid Connection : )
- Harmonic distortion verified.

Characteristics

Emission Satislactory .
Characteristics - Low NOx level emission.
- S0x and dust were not detected.

Initial troubles occurred.
- Peripheral devices
( Damaged blower impeller,
leakage from flanges, ctc.)

Maintainability

- Initial design performance achieved.

- lligher power generation efficiency
obtained as against Lhe design value.

- Good balance of stack voltage for 18

Satisfaclory operability confirmed.
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Future Improvement Objectlives

- Performance tests must be continued.

- To assess resulls when dala is obtained.

- Performance tests must be continucd.

- No pro.blcms

- Monitoring of emission level must be continued.

- Countermeasures taken,
- Performance test musl be continucd.
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The second International Conference on Nuclear
Engineering will be held during a period when the
nuclear power industry is expected to be undergoing
a major resurgence in the US and around the world.
. This resurgence is expected to be taking place in a
changing environment-regulatory, economic, sociolog-
ical, ecological and technological. This conference
will bring together experts from utilities, vendors,
designers, regulators, researchers and academia to
discuss the latest in the field of nuclear power.
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2nd Minsk International Heat and Mass
Transfer Forum, Minsk, (CIS)

International Seminar on Imaging in
Transport Processes, Athens, (¥VY ¥ +)

1992 Cavitation and Multiphase Flow Forum of
Fluids Engineering Division of ASME,
Los Angels, CEE)

24th International Symposium on Combustion,
Sydney, (F#—ZX k35U 7T)

6th Int. Symp. on Applications of Laser
Techniques to Fluid Mechanics & Workshop on
Computers in Flow Measurements, Lisbon,

(B b Hw)

27th Intersociety Energy Conversion
Engineering Conference, San Diego, CKE)

23th ASME/AIChE/ANS National Heat Transfer
Conference, San Diego, (GKE)

5th Asian Congress of Fluid Mechanics, Daejon,

LLYEd

1992 ASME COGEM Turbo Power Congress and
Exposition, Houston, CKIE)

The 10th International Symposium on Packaging
and Transportation of Radioactive Materials
Pacific Convention Plaza, Yokohama

8th International Heat Pipe Conference, JLX,

o [

1st European Thermal-Sciences & Third UK
National Heat Transfer Conference,
Birmingham, (&)

5th International Topical Meeting on Nuclear
Research Thermal Hydraulics (NURETH-5),
Salt Lake City, CCKE)

3rd International Symposium on Heat Transfer,

bw, (hE)

3rd Asian Thermophysical Properties
Coference, dt%, (fh[E)

2nd JSME-KSME Thermal Enjineering Conference,
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11th Australasian Fluid Mechanics Conference,
Hobart, (A—AX F 35 Y 7).
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2/15-17  1st International Conference on Aerospace
lleat Exchanger Technology, California, (K[E)

3/15-18 Int. Conf. on Near-Wall Turbuient Flows,
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7/7-10 2nd Int. Conf. on Fluid Mechanics, Jb3,
()

8/16-18 2nd U.S. National Congress on Computational
Mechanics, Washington DC, (GK[E)

10/31-11/5 3rd World Conference on Experimental Heat
Transfer, Fluid Mechanics and Thermodynamics,

Hawaii, (CEE)
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