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Pressure Drop Reduction Phenomenon of Slush Nitrogen Flow in a Horizontal Pipe
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and superconducting equipment.
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Fig. 4 Velocity distribution of solid nitrogen particles in a
pipe measured using the PIV method.

LRIBRRFERNDEONTND, ATy aKEDEA ATy
Vo RIVBIRGE TR E LD ARBH AN BT
WD, (RFEH CHEE 720 5 W RN E L T, IR KFED
SR B AR AR B L0 /NS BARRLT- SRR DTk
LIPS0 BZ L, FIREE LN AT v 28 F L0/hS
<, BB F~DBENDOEEN/NSIRDIENE ZBND,

5 F&®H
AFEHERNETEN AT v 22 R OE R RFHER K
OVRENR DN BRIV BLE e o7z, B EEEAREEAT Y
= Reynolds $tD B A G0, ZOBIRAEMEN 52
LIZEY | EEOWHLE AR RINDAT v 2 R B E ik
T8 B DR T B S OHETE &R KA R & D
TE IR TED, IR SUTHER B L0 D i
IRV TIRAET DI LRSI, BRI 2VE T RABICH
B9 2w A B R o [E AR REANE BE COELIR R A
P 22 EDETHRRIEMOERN D—2EHE 2B,

SiEE

AT O—ERIL, BB B4 (G B 21360091)
WCEVERE LT, T2, BRI EOREICH = TL,
MR = 7 R D 15157,

SE XM

L. KBS NRIKKFBRB L ORTy v 2K BHEAM OB L
S, ARIE T4 41 (2006) pp.61-72

2. K. Ohira: “Development of a high-efficiency hydrogen
transportation and storage system using slush hydrogen,”
Proc. 23rd Int. Cryo. Eng. Conf. (2011) pp.269-274

3. C. F. Sindt and PR. Ludtke: “Slush hydrogen flow
characteristics and solid fraction upgrading,” Adv. Cryo.
Eng. 15 (1970) pp.382-390

4. R B K EENERBITDAT v 2B RDOES]
FEIARIRER S |, (IR T2 45 (2010) pp.484-492

5. KRVEWEF, THAE, mfEHIL: TKEENZREI T 527
v 2 B RO TR IR LM LRI B35
W), IR T.5% 46 (2011) pp.149-161

#5851  20114F BERKRAKIR 157 - i E S5



2S5-p02

T BIR R A

Progress and Future Prospects of Superconductivity Technologies
for Advanced Power System in KOREA

Ki-Chul Seong, Young-Sik Jo (KERI)

E-mail: keseong@keri.re.kr

1. Introduction

Now DAPAS (Development of Advanced Power system by
Applied Superconductivity technologies) program ended 10
years of research and development supported from the MEST
(Ministry of Education, Science and Technology), launched in
July 2001. This paper described recent progress and future
prospects of superconductivity technologies focused on this
project.

2. Progress

Recently KOREA gained top level of global R&D results
by DAPAS program i.e.; Developed low-cost and high-speed
manufacturing technology of coated conductor, Successfully
made 20 m of 1,250 A-class high-performance coated
conductor, Developed world's largest capacity of 22.9 kV, 3
kA SFCL with own technology, Established National Standard
in HTS cable field for the first time in the world, Developed
the highest voltage of 154 kV, 1 GVA HTS cable, Developed
Korea's largest capacity of 5 MW HTS motor, Constructed
world leading cryogenic electrical insulation testing facility for
154 kV HTS transformer, etc.

In short, it may be summarized as follows,

SmBCO coated conductors

In Korea, KERI (Korea Electrotechnology Research
Institute) successfully manufactured high temperature
superconducting coated conductor, 20 meters in length, 1000
Amperage class, using a unique EDDC (Evaporation using
Drum in Dual Chamber) process, making Korea the leader in
the superconducting wire field. And SuNAM developed
high-speed manufacturing technology to significantly reduce
manufacturing costs of coated conductors and thus acquired
world-level competitiveness.

Superconducting Cable

The development and field tests of 154 kilovolt
superconducting cable system, which is the largest voltage so
far, have been successfully completed. In addition, Korea is the
first country to establish the national standard in the
superconducting power cable field, laying the foundation for
leading global standard in the future.

Superconducting motor

This led to the development of 1 megawatt, 3,600 rpm high
speed superconducting motors. After building a test facility for
superconducting rotary machines, 5 megawatt, 200 rpm
superconducting motors are currently being tested.

Superconducting Fault Current Limiter

We have announced the successful development of SFCL
with 22.9 kilovolt and 3000 Ampere, which is the largest
capacity in the world. This will be used as a protection system
for the most frequently used transformers working at 154
kilovolts and 22.9 kilovolts.

Superconducting transformer

Korea has succeeded in manufacturing 22.9 kilovolt, 1
MVA superconducting distribution transformers, and secured
some of key technologies for 154 kilovolt class
superconducting transformers. Korea developed the CTCC
(Continuous Transposed Coated Conductor) manufacturing
process with long length, which can reduce AC loss, and for
the first time in the world, succeeded in developing AC loss
reduction method that includes both striation and transposition.

3. Future Prospects

The biggest achievement of DAPAS program is connecting
R&D results into commercialization. It promoted R&D and
commercialization in collaboration with end-users from the
beginning, and could lay groundwork of practical use of HTS
power apparatus by transferring the developed results of HTS
cable and SFCL to GENI(Green superconducting Electric
power Network at Icheon substation project) of KEPCO
(Korea Electric Power Corporation) successfully. In addition,
HTS motor underway to Navy, SFCL underway to KEPCO,
and SuNAM, the Superconducting wire company, entered the
market by supplying HTS wire to Doosan Heavy Industries.
Fig. 1 shows the commercialization plan for superconducting
equipment of DAPAS program.

4. Conclusion

As one of an important technology necessary to prepare low
carbon future green society, superconducting technology is
included to the government's green technology R&D master
plan and other relevant ministries and institutions of the
technology development road map. In order to be competitive
in the future society, the results obtained from the study of
DAPAS program should be led to the development of high
magnetic field and high current HTS apparatus. There are
various fields of applying superconducting technologies like
HTS wind generator for offshore wind turbines that can replace
nuclear power, medical field by developing high magnetic field,
maglev train that will be the future transportation, and so on.
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Fig.1 Schematic view of the SXS Dewar and cooling system
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