1P-p01

AR/ T

KRR EET7TIVFI—2=EHAL-ES RSO
Development of magnetic force measuring instrument with a shape memory alloy actuator
fefg BE, N BRRR (2T A A V)

SAHO Norihide, ONO Mizue (LLC CRYOIGN)

E-mail : norihide saho@ybb.ne.jp

1. [ZL&HIZ

AR, BRI 2 R T AR EIR ISRV T R
B OFAEROPRNED LTS (1], BBEEORE
DIRFFETIX, MRT % T H 4 2 1E A O 8k DOFRL 1 & 1
FTEINTZBEFEAHFOBMBENITEA L, MBS E2B4ET
LA > T Z OREPEER N 2 B8 & | BARTRR
T 5 BRI FE DRI THED T 5, BUIR T, &
A1 DRGSR N CTREPERR AL O 1 AEBAL D D B8 S~ D Hlha
OEWBR A | NS CHER L TRERD Tebhu T s, L
MU, ZHOT — 5 EFIT D6 | MR IIOBEER T 7
7 B —Tdh DMK IRE L ERAICHERE L, BRI %
e 5 Z LN EEIL R D,

AT, B PICRLE LA e v —% | 2l
ARG A GO &2 HEH L TR ESIE 57 7 5
T ZE 2] AR L, 2 AU OREAUE B A BRI
L CTRER ) & 55l b 2 JepE R s 2 st 35,
2. WSHBREEHRIAE

577 Fa [IN] OFFERE (1) RSnd, B3V ]
DREHERLF- DN E DI TGS O EE A B LT 5 & |
W) Fm i, BEREE B [T] & R AELAB [T/m] OFEfE
(LT, sk f, [T2/mlEid) chkpl+5, =2
T, ) IR -], w TEEEER IN/AZ] TH B,

Fo=V+x B+ AB/u,
V. X .fm/.uo

MR IREL £, DRFINE, fom 2 6 R L, e 7= 522
M OFERES L D 2 5 a, b OEHEE B, B, ¥ Xt
VY —TEHBEIL.ZF DS E O L TH L THA AR AB,y &
B L. ARE Bae By OFEBIHE By, & OFEE CRIT 5,

AW TIL, M1 ORI RS L 912, WiiikrE L A
THRREE A SRM Z N7 7 Fo— 2 D% 1
oK E P —%2EE L, WEMIZL2HVOEKE
TR ON/OFF TR LIS A Afbt & i8I S8, Z ofh
fi I CRER B —F i IcEERE S Y5, o
HHEHSRE L FTED 0 L SIS L= T 7 Fo—X
ThHAE VY — & ER OB B S & B#RIZ O B, B, &
AL BRI LT,

3. EHAIKER

KR EBERBRER 0.5 TOXAY T LA (A X
10 mm 37 5) OfEGPICEE SNz, 77 F=—2 LR
oY —DtEEE IR L, M1 ICRIERRTZEA &
T FE—XOFERERT, Ry —2EE L
MU B e I | N[ | S 7 = S e fl = I 415 S
FOV Y arya r®OEEY 72N L CEBES LTV
5o 2T, Ti-Ni R OMHEIR OGS S M (h % -
a—Rb—r g V) OERIX0um T, BEBICEDY
2 — VETIREEMN T0~80°C A B2 5 & EE DK 4%KE .
KFFRE XY 2 7 IC B E) S, LT OO Rk
THRBEERES L 2RI 5, 0%, BRA 7IZL DK
AMCHERENMET L, BREES SR IIMERT DR S
R, BMEROE T CREFRIZ T ORISR S,

JEARFLIE A &b ~DE (2.4 VDC) (2L D —
XRFEOFEBEIEEES L 2. R/AOHBE Llum DX A YT
— U TCRHHI L7255, 280 um THh o1z,

WA Rm)» O IREE 2 FEERE L ICBT 5, AERKEE
F 217t , L,=2.7 mm T? By lE 253. 2 mT T, fulE 22. 61
T2/m CTdHoiz, £7-. L.=42.7 mm TlX B,,=1.637 mT,
Fa=T7.78X107" T2/m T, B.. ByD7E431%0.13 mT THIX
T Y —DSREBIZ AR RE < L, ABy ORFEIL
FamE, ZO fld, KERT VI =2y MR EICHTE
SHETCERE 3 mm OEERD, MR TEER VIG5 1, E
5.8X107°T2/m[3] LV /WK I TH v Rt o
R AR 2+ RTiECTh 5, AEEIZ LT A
By MR —D 0 7 S OWBEZ T2 DT,
FBERLS f,2HHTE 5, REAEIZLY, BRI
£ D ANRTEEOREK W S| DGR E % & 'R E L,
R AR T DI ORZ e R Rt T E 5,

4. FE&H

AWFFEIZ L L, KB TERENT 2 IR LI e
EHWET 7 Fo—2 Tl HomRt s — 2B S,
Tt o 0 2 5 OREHUE B8 % FHE U CRER AR50 B
TX5HDT, T, NEERET, FEENHREED M ERE
ORI IF AR et T & 5,

Table 1 Specifications of the shape memory alloy actuator and
a magnetic sensor.

Amount of Power Diameter of Fiber tensile
displacement source S.M.A fiber strength
Actuator (1 m) (VDC) (1 m) )
280 2.4 50 1.96
Type of Size of Analytical Ability
sensor sensor (Measuring Range)
Sensor (mm) (mT)
Hall element  4(W)x1.2(t) 0.01(0~300), 0.1,1(~999)

Magnet

v D
. Sensor fixing base
Restraint plate LiF Magnetic 5“‘“’%
a 1

C type Aluminum alloy
Sensor holder

4 Restoring elastic tube ring
Spacer | =
¥ |
dL L
* (-
Uper restrdint plate =
Nylon fiber . Electrode
Siliconé tube ring  YShape memory alloy fiber
> as
11.0 mm
= 120
Spdcer "Magnetic sensor
’ Scn{or fixing base Electrode

Fig. 1 Illustration of the shape memory alloy actuator.

Table 2 Experimental results.

L, (mm) By (mT) A By, (T/m) fn (T?/m)
2.7 2532 89.30 22.61
12.7 11.90 42.50 5.06
42.7 1.637 0.475 7.78 X 10
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Detection of high blood pressure left ventricular hypertrophy
using inverse problem analysis to rat’'s magnetocardiogram by HTS-SQUID system
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Fig.4 Image of Masson dyeing cell
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Effects of Mn, Co and Ni doping in FeTe3Sy, superconductor
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Fig. 1. Temperature dependence of electrical resistivity for the
Fei-xM;TegsS02 (x = 0.01, 0.02, 0.05, 0.08, 0.1) with (a) M =
Co and (b) M = Ni.
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Table.1 Specification of samples

Sample m n Te
pureYBCO - - 89.2
M-(5, 40) 5 40 89.6
M-(3, 66) 3 66 89.8
M-(2, 100) 2 100 90.0
YBCO+BSO - - 87.6
Y203/YBCO+BSO 3 66 88.2
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Fig.1 Angular dependences of J. at 7=77K and B=1T
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Magnetic field and current density profiles of HTS tape at overcritical current operation
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1. Introduction

The investigation of superconducting fault current limitiers
(SFCL) is important to avoid the cable damage in any urgent
case when the current amplitude multiple increases. One of
the methods of current limiters is the HTS coil in the current
circuit with subsequently connected HTS coil [1, 2].

The present work investigates the action of current pulse
with and without HTS coil connected in the electrical circuit
and the distribution of the residual magnetic fields and
currents in the HTS tape after current pulse. This
investigation is useful to understand the principle of the
current limiting with HTS coils and the criteria of restarting

current.

2. Experiment

The hall probe measured the magnetic field distribution
near HTS tape after current pulse shown in the Fig. 1. The
current source receive the signal of 900 A pulse duration of 5
ms and than after 5 ms send the permanent current 100A.
This measurement was performed for two cases. First -
without additional HTS coil. Second with HTS coil which
eliminates the 900A

1000
—e— Current pulse (without coil)
-s— Current pulse (with coil)

o0& i i i
0 0.003 0.006 0.009 0.012 0.015 0.018
Time [s]

Fig. 1. The time dependence of current in the circuit in case

of presence and absence HTS coil.

3. Results

The measurements of magnetic field in the width of the
tape were performed into the distribution of magnetic field in
the width of the tape. The distribution of current density in
the width of HTS tape during the transport 100 A DC shown in
Fig. 2. The case of transport current 0A shown in Fig. 3.

— After—pulse J X=10mm
—»— After—pulse J X=-5mm

- -+- - After—pulse J X=10m

30 - After—pulse J (with coll) X=10mm
- —#— After—pulse J (with coil) X=—6mm
--B— After pulse J (with coil) X=0mm
I~ --#-- After—pulse J (with coil) X=5mm
25 de--. After—pulse J (with coil) X=10mm

J [kA/m]

}sing coil

Y [mm]
Fig. 2. Current distribution after pulse with and without coil

when transport current 100 A.

——— After—pulse JO X=—10mm
—=— After—pulse JO X=-5mm
— — After—pulse JO X=Omm
----- After—pulse JO X=5mm
- -+ - After—pulse JO X=10mm
15 - »— After—pulse JO (with coil) X=10mm
-—@— After-pulse JO (with coil) X==5mm
-m— After—pulse JO (with coil) X=0mm
--#-- After—pulse JO (with coil) X=5mm
4 After—pulse JO (with coil) X=10mm

fter pulse

pulse using| coil

-10 i

Y [mm]
Fig. 3. Current distribution after pulse with and without coil

when transport current 0 A.

4. Conclusion

The investigation of the residual magnetic field distribution
after current pulse on the HTS tape was performed. The
amplitude of the current pulse was eliminated by the
superconducting coil. This experiment demonstrates that HTS
coil can be the effective SFCL to eliminate the over—current
pulse and hence to protect the electric circuit.

It was found that the residual magnetic field after large
amplitude current pulse without HTS coil is larger and residual
current is larger than one in case of lower amplitude current
pulse with HTS coil.
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Fig. 1. J.values at4.2 K in 10 and 12 T as a function of heat

treatment temperature for the tapes using MgB> powders milled

at 350 or 500 rpm for 10 — 50 h. The measurements were
performed in a magnetic field applied parallel to the tape surface.
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Fig.2. Jcvaluesat4.2 Kin 10 T as a function of heat treatment
temperature for the tapes using MgB2 powders milled at 500 rpm.
The tapes were exposed to air for up to 24 h before heat

treatment. The measurements were performed in a magnetic
field applied parallel to the tape surface.
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Vacuum pumping of 1 km long HTS DC power transmission system in Ishikari
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1. Introduction

Application of superconductors for power transmission over
long distances is not possible without using high—performance
multilayer thermal insulation (MLI) whose quality depends
significantly on the degree of vacuum. Design of the insulation
used in Ishikari Project (Japan) allows us to maintain vacuum
even when the vacuum pumps are separated by a distance of a
few kilometers. Present study was undertaken to determine
the way to achieve pumping length of at least 10 km long.

2. Experimental set up

The evacuated space of 1 km long HTS DC Line no. 2
consists of several isolated evacuated volumes, namely,
terminals A and B, three sections of the cryogenic pipe (475
m, 137 m, and 379 m long) connected by the vacuum conduits,
and two couplings, as shown in Fig. 1. Vacuum pumping of
cryogenic pipe was carried out through ports located at the
pipe ends. Therefore, the section no. Il can be pumped only
through the vacuum conduits possessing low conductance.

o o
P24 Peag P2z L]

sectionNo.l Section No. Il '—‘—
ﬁd i
L e Ln2 — Pump
- o A
L L (f el
‘ Pum Coble
Pump " Radiation shizig  TUTP
= d - Jr—
) anh B
— o
Lz | Lh2 — Pump
— L
| Section No. | |—'7
o oy - s
Pvsg  pusd Low vacuurn [N High vacuum vz (7]
- i Navs

Fig. 1. Vacuum system of Line no. 2.

The outer pipe of large diameter supports high conductance
and enough pumping speed. Longest section (no. I) of the
cryogenic pipe is supplied with radiation shield being in
thermal contact with the return pipe. This structure provides
excellent thermal insulation of the cable pipe. Sections no. Il
and Il are designed without radiation shield for the sake of
comparison (see Fig. 2). The vacuum space was purged with
dry carbon dioxide (CO,) before pumping.

Retum pipe SUS
0OD=60.5mm

‘Quter pipe Carbon Steel
‘OD=318.5mm

Return pipe SUS  Outer pipe Carbon Steel
OD=60.5mm ____0D=267.4mm

——
Cable pipe SUS Cable
Cable OD=76.3mm

Cable pipe SUS
0D=78.3mm

Fig. 2. Thermal insulation of two types used in Ishikari
Project: with (left) and without (right) radiation screen.

Cold cathode Pirani gauges (acc. = 30%) measured vacuum
level in several points of the system. The pipe conductivity

and outgassing rate were evaluated using data obtained under
different pumping conditions, namely during both-sides
pumping and one—side pumping alternately from A and B sides.

3. Results

The issue of maintaining a proper vacuum level in MLI of
the long line is of great interest. It was found that daily
temperature variations strongly affect the variations in the
vacuum level that changes approximately 3-4 times when the
average temperature of outer pipe changes by 35 K. Therefore,
lowering the temperature of the outer pipe is an important way
of optimization of the thermal insulation.

The vacuum level distributions (averaged for the nighttime)
along cryogenic pipe in the cases of one—side and both—sides
pumping are presented in Fig. 3. The fact that the maximum
allowable pressure at which satisfactory level of insulation still
provided is 1072 Pa can give grounds for estimating the
achievable pumping length.

5.E04 g
[o] 0 0One-side pumping
4E-04 @ Both-side pumping
£
T 3E04 > €
&
E L
3
B 2.E-04
= - !
b
1E-04 \
200 400 600 800 1000
‘ | Distance from terminal A, m | J
0.E+00
Section Il Section Il Section |

Fig. 3. Vacuum level in different points of cryogenic pipe
(nighttime) during one—side and both—sides pumping.

The leakage rate can be found from the change in the
vacuum level when the pumps are switched off at
approximately constant temperature. The experiment was
carried out twice with durations of 1 and 18 hours. Since the
vacuum level increase was close to linear, we were able to
calculate that in the case of emergency shutdown of the pumps
the level of vacuum will reach 107 Pa in about 16 hours and
1072 Pa in about 8 days.
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Effect of introducing superconducting power cables into power feeding systems of DC electric
railways having different lines and operation conditions
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Fig 1. Structure of the superconducting cable model.

Table 1. Parameter of the superconducting cable

Case 1 Case 2 Case 3 Case 4
r; (mm) 23.0 30.2 36.5 42.6
r, (mm) 35.5 415 47.3 53.0
r3 (mm) 48.0 58.5 68.5 78.5
d (mm) 139 160 180 200
Q (W/m) 1.0 1.0 1.0 1.0
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Fig. 2. Temperature distribution of 4.2 km long
superconducting cables. The solid lines are the go—flow and
the dashed lines are the return—flow.
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Fig. 4. Influence of bending section on coolant temperature.
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Laying techniques of superconducting feeder cables
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Fig.2 Some laying techniques
of superconducting feeder

cables; (a)clasped cable by

e cleat, (b)unclasped cable by
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Fig.3 Cooling stress of superconducting feeder cables as a

function of temperature.
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KB sk, 2 H WICERER) ; FEF Ef (T D)) #rE FM(KEK) ; R & KRS (FiHEUERT)
ONIJI Taiki, ISHIHARA Atsushi, KOBAYASHI Yusuke, AKASAKA Tomoyuki, ARAI Yuuki, FUKUMOTO Yusuke,
TOMITA Masaru (RTRI); MIZUNO Shinya, YAGAI Tsuyoshi (Sophia Univ.); HIRANO Naoki (Chubu Electric Power);
SHINTOMI Takakazu (KEK); HAMAJIMA Takataro (Mayekawa MFG)

E-mail: ai@rtri.or.jp

1. [XC®HIZ

MgB: i3, @B RHEEGERKEDK 40 K D T.x4b b, &
FEIA N ~DOIE ARSI TS, Fox DT N—T"Tid,
R AN L D5 10 kI FEOBELEE IS AT L
(SMES)D %% HIEL[1, 2], MgBa bt % iV o S —2%
VDR BEEITo T,

ARHWFFE T, Hyper Tech fEDEVLERR O MgB, H3EEHRE
BiA B #ABIN TIC KER /RS Wind & React (W&R) S
RTON—FaA NV ORYE, 726 R Z1T o 72
DTHET D,

2. EBRAE

MgB2 3 {AIT MgB2 #BE & £ 8 ALFRD Cu it 4 A%
Cu DT IEEAIT . 18 5.06 mm, JEH 2.86 mm (272559
(CHROMRIN TEHEL CTERIL 7=, 75 E L7 MgB. #8EH
FHUL Hyper Tech ROLOTHY, EHAE 0.07 mm D7 47 A
VAN 30 AL #RVE Y F 300 mm TRIGH 2 B TR ER
0.83 mm DORBIIIR THD, /7 —Fa1 /L W&R 5
K CHREL, MgB2 EBRZNEE 200 mm, FME 269 mm (2N
TUL7A21C, BVLERAAT N IR IR SR A L 7=,

VERLLU 7o — R )W B I ZD(RE M AT 20K
FTHHL, MEE -~ 3y N O TN 2L
RAECHERBREITo7,

3. HRLEER

BUELI= v r—FaA V% Figl \ORT, 2O/ 07 —%
A VAR BACEO AT | IS L DR S A i L
720 IR HMARE Fig.2 (TR 33, #9 16 FEI T 20K LAF
FTWHEITDHZ LTI,

WHIZ, S =X OV OFEHIRC, W EEE O/ R
BRI DN THO G T 5T ETH D,

4. FEEm

MgB> DHROIBERE VTS —af L BUE L&
A REMBYOBEERMEEGLIENTE, 5H&ITRY
FHRE A NV OENEEED TV TETHD,

HiEE
ABFFERE SRR FE AN BHAEARR B (JST)
R IS ) A1) F A A S S i A A B SR AL B BR

(ALCA) DB = 1 CTHEM LT,

SE X

[11 T. Hamajima et al., IEEE Trans. Appl. Supercond. 22
(2012) 5701704.

[2] T. Shintomi et al., IEEE Trans. Appl. Supercond. 22 (2012)
5701604.

Fig.1 Appearance of a prototype pancake using MgB: cable.

300
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X
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<
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\
0
0 5 10 15 20
Time (h)

Fig.2 Change in temperature of a prototype pancake during

initial cool-down.
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Low carbon and energy creation water treatment process
by anaerobic biological treatment using magnetic separation

LH EE, WH R, W5 faz, SAK FEid (FEE K
EDA Shingo, SAKAI Yasuzo, NIKATA Toshiyuki, ROPPONGI Miki (Utsunomiya Univ.)
E-mail: sakaiy@cc.utsunomiya—u.ac.jp

1. [ZC®HIZ

Tz 1, MALTBRN~ T REA 2B LS TBETED
TEEFIAL., SRS DAY I RO T e &
MRIUTz, MiRE(L 528 T, TGIRD B Oy fif & Ha5H B 5
DNTGUAL WARTEIR DB E X7 CHEIRTX 5B X T,
NRUF R — )VEBROFER  WABEN D 64%%AZ L TTA
\CEBACTET, RS E DN FIRAS L FEEED 10 52L&
Too 7 REANEULERIE 99.998% & R LTZ,

HKALBR G IED — D ThAP R M AW ILBE X /K ALFLE
VAIR A SV St =R SVSVARY oF (W) " SN 1A kg A R B AN
SOIZHE M R T DERIAY o T AR AR L =R —L
L CHIATEDZEmD, RRFE DA FRILF —KALH
T EAELTHILIL TS, —F CIHRMEAE LB i35
ERUGTEEE DNV RSN, BERD % &L QDT
PEVBIEIED 10 LA EOERRERTZ M 351,

AR BRI DR AE D S~ 7 R FA N R FEL
MR CEAZLE R LT, BERTEEICEY , SUSHEN D
HIRZ B TE, BN REL 2D L% 2 -, T3k
DAZ L FEBAEDIR R | Al =X — KA T 1 2D F]
BERENLDD, @ GIZE > TE RO KPR 1t R
WRSEDHIENTEDLEEZE Z LN, IHITERO H &40 fif
IO E D ST AL WARIBTED 5| & k& 72 L Cillish
WP CED, AFTE T, MR BEIC L DB RO SR AL,
AR D E N FRA A T A — )V EBRIC IR LTZ,

2. RBRAHE

KEFRDRF A — N FEERYGE A Fig.l (ZRLT, 6L
DOEFENIZT KA #— TEHI LI HLTE e S ek
e Ad, BEIELTBTRE LT, 15T, 5T DREA R T A
(A2 97 mm, £ 100 mm, 3K i fie KRS 80 mT, 6 mm
' F DENGT TATF v VA BN D)NIIE & FELN
5o A7 — =2 XY RS NIZ RS, ALK D Z 23 i
HT o1 Th D, RICHENOIREX, FIRAY - HEED it
IR 36~38°Cl2lathote, R AL, /K L& #k TR
N7, R HEKIE, AEMEL TR R ey v a—R%
HEPRIEW 11 TH A, LB BRI ARINL-b O
Rz, ZOBHE KA KA R (HRT)1 H Tt
Biogas

Influent Magnet Drum

=== Effluent

Scraper

Water Bath

Fig.1 Bench Scale Apparatus

AZHT, RURT 2T N a— 2ADREEZEZHZLI2L-
T, Table 1 IR IDICAMELEZ TERBR LI, REBRTIL,
MLVSS, FE AK K& Otk D 2 F 1R 3 (TOC)., [l AT A
B JH K P O~ 7 2 XA NREE | FHEYE (SOOI L%
HE UG L 7=, [FUN A A D AR H AP EE 1T, Geotech #H
# BIOGAS5000 % AWV CHRIE LT,

3. &R
TAKEFHAKRD TOC PEE MR Y TOC brEHE, Ak
H A% Table 1 1ZRLT=,

Table 1 TOC and Biogas Volume

Load TOC (mg-L™") Biogas
Influent  Effluent Removal (L)

Low 355 74 79% 2.8

High 710 131 81% 4.8

RAMEEDLE  FAKD 19%DFHED AL T
HIENTRENT, — BT AR IR BT DR RN
60~90%[11THY ., BIFRERERE R LT, AEBRTILHRT
Z 1 BHERTELTWD, — B HEAS 5 EEREIX 10~30
HTHDHIEND 10 L O & s LR % R CE Tz, BIY
A DRAZ R IN 1T %% HOT-ZEMD, BRESNIZH Y
D BABI AR L T AN TEI=Z b7, T, ik
D= T XA NREITE BIRSME0.2 mg% TEl7=Z b,
~ I REARDEINERIL 99.998% T, 7 RZAFDBIIT L
IR EN 0Tz,

BRI TIR, WEAKD 81% DA EMA NI | KA
I LRIBRD BV BRERE R UL, ZORMTITARTR2
&> TRY, SHICERLSEWY O 537 SUSHIHETTL T
W EZ BND, A OLTE T2 TWDN, B
AHMEA W EARELIVB IRV AR TH Tz, ZOLEFRES
TR D 50% S AR L H AT TE -2 LvbnoT-,
FHE NG IR O BRI B S, B ARSI A Sh
LEDIND LT=EE 2D, T2, kD~ T 344
MEEIIE A 1 mg/L THY, [BIUITRIT 99.996% T, [FERIC
<7 READIBINT SR DD T,

I

EROTHEIC LDTB TR A m R AL L R A 10 {5 2L
U7 S AL RS AT RE I 2R o T, N TF R — )L HEBR TREK
SBEET R U7 R R A AL BRI PESkIE XL R RE
TELERE, Al =X —KAHE a2 LU TR CT&ED,

S &Rk

1. ANERGIEOEMEERRESZ BS, F- N FH EOHR
LYEH 2016 KB, (2016)p.078

2. NEBHIEOHEMNEERRESR BS, #i- 2F0H EOHR
LYEH 2016 KB, (2016)p.081
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Possibility of greenhouse gas reduction by non—incineration sludge treatment technology applying
magnetic separation

AHE RS, W ORR, T Rz, ARARAR Al (FAE R)
ISHII Masashi, SAKAI Yasuzo, NIKATA Toshiyuki, ROPPONGI Miki (Utsunomiya Univ.)
E-mail: sakaiy@cc.utsunomiya—u.ac.jp

1. [XC®»IC
TARIBIRAELTZ F TR EOIRED R AT AP EO
0.13%% 55 LE SN TWA[1], AWFZETIE. BEKSY
HEZ IS L, BT o 20 B8 S 5 2RI &2 FE
BEHVLER S 5 2 & TIRERR T A OPEH EHIEE BT,
BB 2 dt Uiz & 2 A, IEMEIGTREE DRSS &
[ 2578 DO AT5 TRALHAE 2 N 5 2 & CIEMETSIR 22 B o
RFENGRAZ T XTI TE 5 Z EWNRE T,
TARRLHBEHEAERIZ A < IV BB IEMETHIRIEIL.
TAKERZ T TH L 7500 T3 197 % 5 K ER)y b DIGIRANFE
AL TBTRBEENTAE  BRE O o N,O DFAIZ LV CO,
BT 157 5 tly DIREZEN A 2P LT D Ll &
NTnD 1], BALIEVEBIREIIARTG IR 2 KRigdE3 5
Z L THRARM 2B IR LIRS B D IR =0 5 0 A M8 A B
TX 50, BT ok 20 b8 &N 5 R RIVGIRE kD
IR A AR ORI L 1T 70 5 70\, RENGIR % B
KB L0 miEE L, BB LA TS5 LT R
FIEIRHAROIRER RS AOHIEZ BIgL1Z, £7-. &
FIGIR & RS D 2 & T, KRR 7 vt A 2K
RFEAL L, TAEMIC XD BICALEL & AS 7= iR
BHZOYI T vt 2 ERF LT,

2. EBAE

Fig.1 \Z/R7, AR 5 L OBALIHRMEIG IR B HE R
He i 2 GG RS & L C V2, Run 1 TR AT R
JLFRFEN O MLVSS % 6,000 mg/L & L. 1 L/min CH
RIZZ(BER 30 min B I 30 min) & 17572, Run 2 Tl
W MLVSS, BE% % Runl @ 2 %2 L, 12,000 mg/L,
2 L/min & L7z, EBRIT. IR TKIEKEZ KA
il (HRT) 1 H CHEfeitis U, WATGIRLEAE N o5 IR
FERBEEALZRIE LTz, £7o, WHKICBIT 2 2aHR
F(TOC), REHK(TN), BEME(SS). BAFEHEDO)DIE
AL B WIE LTz,

Influent Stirrer

Magnetic drum

T

Aeration

Effluent

OOO

Fig.1. Experimental apparatus of MAS process

3. RLER

AER % Fig2 , Table.l 1279, RENGVEIX Ran 1 TiX
191 mgL'd", Ran2 TI% 194 mgL'd' J#d L. A TRL
727 4T 4T ORER S ACIELEIL Ran 1 ,b=0.06
d'. Ran2 b=0.03 d' & AiEL b, ZOHCHLEX
EHE OIFROMEOFIHANTH D &V 2D, IGIRLERFE )~ 5

DOWEHAKRF D SS, TN OFEEITEREIE DED 2 —HHEH
FEHE(SS 150 mg/L, TN 60mg/L) % K= < FEI- 7,

_ 12000 =
= 10000 —— wwx +10953
E s000 | . I Ry
V8000 4 T==
S 4000 ey Y= -194.18x + 52021 4 jony
E 2000 = H*L-’ + Ran2
0 !
0 ] 10 16 20
Time[d]
Fig.2. Change in MLVSS
Table.1. Effluent
SS[mg/L] | TOC [mg/L] | TN [mg/L]
Ran 1 114 7.6 18.6
Ran 2 54.3 12.9 11.7

HBIROBERECIH SRR T2 Sz L, A
NIRRT S/, & OITRKE SN S 5 0N
&0 IEFEALIRIC X HIRRE ) DMRRFL A S D
WREMEN B B, HE o CTIRAGGIRLEAE N OVGIEIL Ran 1
DL TWD EWVWZ D,

Z 2T MLSS 2,000 mg/L DIEHIGIE 1 L 0 654AET 5
400 mg/d Y ORFFIRZ IS 5 72124 FE 72 Ran 1
DOWIIE DRI E B 2 5, AL TIE, BEHEZRNL
TR Z L BIGIREA BIX A S=bSa, AS : (5D &
(mgL'd™") b {GIROHA CHERA")  Sa: @GR
FENOIBTEIEE (mg/L) L SN D, Ranl THOLN-ALD
MRS, Sa=6,000 mg/L D & &, AS=360 mgL'd"' &
0%, Bt o TIRE LT 400 mg/d ORRTHIEZ LB % 7=
OIZITH 1L OBHER VL CTH D, DF 0 IEMEIGIEED
BRAE LTI RENGIR 2 AT 2 72 O IIXIEPETG IR 1 DR
S & A ORAIG TP S MBS Lz B,

THVRRLERRE 75 & O W HIAKIZE ENTWI=HIEDE O K
AT HOHEICE WAL D EE L B, MBI
WFEAEEENTW RS20, Bk D7 o —X R
VAT MEDNRTENTWD LN D,

4. F&o

W2 S Lo B 2G5 R E DA AEA RS
7R, EBRDABROM BT, EBKLEE LW
R Do AUFED G WK BEZ O U7z R AL |2 X
ST, BATT AN LHH S D IRERR T A OHEH
BHIE O W REMEIRIB S Tz, 51, BRI S E
S FE IR IS TE 5 B2 b, £
O DIRBERNET ZAHIE 7 0 2 b & oEt LT,

SE XM

1. Ministry of the Environment * Ministry of Land, Infrastructure
and Transport: Global Warming Countermeasure Manual on
Sewerage (2015.3) p.60-62
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Mobile water purification process for turbid pond by magnetic separation

AR FESE, TS PR, SRR 0E, T R, NAKR £kl (FEER)
KOBAYASHI Takumi, SAKAI Yasuzo, ARAI Haruka, NIKATA Toshiyuki, ROPPONGI Miki (Utsunomiya Univ.)
E-mail: sakaiy@cc.utsunomiya—u.ac.jp

1. [XC®HIZ

BER SN COD AR LBRE O BRE /Sy BE R IT . KERTE
FeAE 3R JHIRAEE DO BN KE W, REDIRERH S,
— T CRERR S BEEE VWD E, Ao/ MR &
BEOSBEHERNGONDEMFSND, AFERTIE, R
BER W, 2RI N OB TR RIS 5 7 Al oo i
K7 o AOMFE B L, S FE2HAEL, 20
ST SS BERRLEEMFTLIZEZA, WK L7 0
TALL TOEMERED BN,

— R T ORRIEWE O ITIE, R TL R B vE DS
VB TS, LU, &bt A KR E Wb B E 2 K
TNZ72 5, Sy BEVG IR D BIK « JRAE A B T5 TR AL D& 48
NRENREOREND D, —F | BRI BEETIE, %
SERFICRAER B IRINL | BRBETE 7 vy 7 BT R TR S B
T D, ZOTOVAZER L —T A 7 L), iR EL TS
SN2 MRt Z8k(~ 7 2 XA ME, HRFICELEFLETD
kLRI TR EMEN &L KICRE TR FEIZZ ET
BD, T REANL, M SEAERTOR 1/5 Lleoiadz
O, LITEVSaA MM A HNDH I o7, FTo, BHEMRS
DEEED AT REL TR, SIS ARE D70 | 2@ D
INRUE DS ATREZ2 Z & THIR DK - B B Sy BfEAS R ©
XHIERENDD, AR TIE, LROAY IS EX |
SRRy B E O AT K E S AT A E MR
REtLT=,

2. RERAE

FEER I, BE OB Z0IEE N EITL CWDEAR O
k& B, BEERMRU BRI B pH, BEERICRVHE
LT NI=T DYOTINEE EFRICIOAELZ, Z0%, &
WA T CRARGA 2B L[5 T DB oy B &
(NEOMAX T2 V=TYUr 7 (#) NCS-4)% T, EEHER
RO BERAT o1, $EE X% Figl (ORI, BEARTLAHKMmD
BRBHEEX, 0.4 T THY, A7 —_R—% LT E
W&o T IBIREARDDBESND LT/ TND, Bt D
TIMBLIRBEEZZALSERNLEREI TV, B O 7
MEERAE L, FHAKOBEE, fiEE SS OBME, 15RO
FEKRBOPEEIToT, Fl2 HIREKEOR LD | B
R[ART DICAREAT LY T, B - K EAT o7, bz
fERAD LT, BRI BEE O kAT o7z,

Influent Magnet drum
: f\ Scraper
T
ol R N ,d, ‘1’ Separated sludge
Effluent

Fig.1 Coagulation-magnetic separation apparatus

3 fEREER

BEEAIOEE pH SR EZ BRIV RO HER, pH 8.
PAC10 mg/L Ch-o7e, ZOfiSM: N TR ORMEs
EZCTHELZEZA, B 100 mg/L, & 40 L/h OLX

b SS DREENED T, 2L, FESHE pH 8.
PAC10 mg/L. f&MERY 100 mg/L &732-7=,

AR FEER T PN R RES J BE S 18 D RV Y0 i 1 P
40 L/h DEER) 3 53 Thd, BEILESEE m e IZBITD
LB OWFRERE A 30 3 T72L 0 10 [0S THEET
DHZENG DT, LT3 THER A B, TER sy Bl f
7RLIBHAR) 1/10 O KESOMRYBEEE AT L
NTEEEORME R I MEARENTZ,

Fio IBRO B LIRS EEEL IR L2 5, B
TEREAY BB IR O E K RIZH 99 % THHDITH L, BEHERE
SOTHEBIETITN 92%THY, K 1/8 IZE TIHIRD I
BTz, SHIZART MMIARBAAEIRL Y Tl A, Bk
FIIH 82 % FETI ELTz, BEEILIESREIEL T 5L,
) 1/18 DIBTeD FrL7p-7z, (Fig.2)

100

1/8
95

90

1/18
85

80

Water content(%o)

75
Coagulation
Sedimentation =~ Magnetic

Coagulation After Blottiong
by Paper

Fig.2 Water Content of Sludge

W BB C 100 kg DVEIRSIEAETHLE TS, KEEIL
My BEE I 10 t OB TR 0D, — 7, SRR Sy BlEE
TIX 0.83 t DAYHEEHIEL 72D, BEEILFEG IR A2 SIDITIA 3
BITIE, PR LB CTHY R 7 me R L TRADAR
Lo EBbD, BHERK T BEEICIT, D BEG RO
D= DIGVEIRAMGEE N A CTHY  J5IRABLO A HE K
TR CHRIR CE DI LN o7, SS BREFRIT, BEEIL Ry B
ELRSORERNMELNTND, BHERIR Y BEEIT, 1524
OGO, 2EO/NYLEWHEIZB W T, KERF]
KRHDHZENNZD,

AN DOBEE T HE, BEEAIEL T PAC 2V A,

910 mg-AL/L 2V BETIZ D2 EMNAIHETHD, PAC R
i% 80 M/kg, ~7 &A1 100 F/kg L35L, 200 m Dz
AT 2DIZH 0D HITA 26 /i ThD,

4. FE

BB R Y BIEE T BRI O BER R SR H 2B 7D
Ry, EE O KIEZRa R MEDSREN T, £z, Sy
LRIFFHICIBIRIBMEZ1T 2. BB E OB RAELNAZ L
PRSI, ZAUTED BRGIHIREREIN T AHZEN T, Bl
LT, BELEHICRDIRDIENFIREE Ao T, &
D=8, AHEFL OGS AT 5ELTOER D ATHEMEN
RSN,
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Investigation of cooperation of the current limiting of superconducting transformers and
superconducting cables (3)

ke SR, D BT, HE oI, =0l e, AR REOUINRT);, B B, 48 M2 (ELER); 2L FIAEFER)
NAKAMURA Fumiya, TOKUCHI Takayuki, YOSHIDA Kouichi, MIURA Shun, INAKUMA Masataka (Kyushu Univ.);
TOMIOKA Akira, KONNO Masayuki (Fuji Electric Co. Ltd.); ADACHI Kazuhisa (SWCC);

Mail: nakamura—f@sc.kyushu—u.ac.jp

1. TZ2ME Table.1 Parameter of a superconducting cable
REBa;CusO UREBCOMBMREL AR D REMEATE L | %I Superconductive wire REBCO tape
(2 AT 2 2RI 7R i AR i A ) 3 D i RE D D BRI HE Voltage 6.9KV
MEE B M OV —T WA I 22 LM AT HECTh D,
. . o Current 1673A
BTex OWIFET N—T"TlX r—7 NV OIRFE Az B EL
B 3.67uT/A

FERBLAEL DOIRE I A E L E IR STIRE LT | &
B 3RS 5o, Forr— 7 MR LT Ie 4400A
M REE DT DI EE R AELL TS, TZTA

MR, r—7 VORES A EZE L., 7—T7 IV R OVEE Table.2 Parameter of a 20MVA superconducting transformer
SROEMMER NREO r —T NV EERGHEEZHOICTHE
LTz, ZIHORE RIS — 7 VRIS T2 I 7 6
DEER MR EREEIERT DT ETHD,

Phase 3¢
Capacity 20MVA
Superconductive wire REBCO tape
Voltage(Prim./Sec.) 66kV/6.9kV
Current(Prim./Sec.) 175A/1673A

2. EEBRBEW7—T L OBZHRET. HAKTE
Table.l I/ — T VD ILET T, r—7 V5
26.75[mm], 47— /LT 1A FEAV I OB 3,670 T/A] Frequency 60Hz
ORBIEEEI % 24 AR~ 7 —7 LU CRERR L Conductor(Prim./Sec.) | 3parallel/24parallel
AEFEZRD “YCEMRNHERE LT, %lZ 15%
Table.2 (ZEJERROFH ILER T BEM D Ag DIES%E B 1.47
18[ um], Cu DES% 50[ p ml&LTz, lc(Prim./Sec.) 420A/4500A
PIMIBEL LT, 77— 7 )L Dhfliia 66K LU, AabiiH# i
(2 Tkm ST TKIRE LR 3500l
R K OV —7 N EbIT REBCO M & AR E LTz, 800

—2km
3. BB R —4km
B RRBEZIEARNTY 7~ ANSYS IZL VRGBT 24T\ Y, 2258 400 |
KIS O R TR RS B ARSI R B O — 7 L DR
B ARAT T, AT T, — 7 VE(0. 1km~6km) % 200 '
0
-200

INTGA=ZEL, ERENG 0.2 PR E ORI 21T ~72,

4. FRITRER

Fig. 1 IZR#&D 0.2 B ETIC—RBRITTN D BT
ERLTCNWD, 7—TNVEN dkm OB, r—T NV OFFOA
B2 AKRNT Ty 7 A7 u— G 2km DRFID R ELRD, -600
FHEIE B OBRAED /NS TNB, E-EHEDD 0.2 1%
DEFAECILr —7 VED 4km DEEO S 3KEL2>TNS o o8 o s o
B, FARHICEB LB S B IR o TV BT 2L Time[s]
2 LD, MRS BT BT, Fig.1 Primary current 0.2s after the short circuit

Primary current[A]

-400
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Electromagnetic and Thermal Design of Superconducting Fault Current Limiters for

DC Electric Railway Feeding Systems using Superconducting Cables

B kg, B ORISR, SFR MK, KIE HZCRR); &M EEGERD
QIAN Kezhen, GUO Zhuoran, TERAO Yutaka, OHSAKI Hiroyuki (Univ. of Tokyo); TOMITA Masaru (RTRI)
E-mail: giankezhen@ohsaki.k.u—tokyo.ac.jp

. IFXE®IC

fﬁf AARDEBERSEIFEREERDEEASN TS
L EREE ORI LDEERF OB L, A4 I 5]
ETV—FEEOARTEEM:, 2L CITNOICEKR T 58 J1H
FR O Tl OFEE I 2 TND, ZHUTKL, EERE
WATICBE LG E Ry — 7 VOB ARSI, EEAER
D) L KERBROIKR, ZEFTOGHIFHENST ATy

MRIREND—TF, EERIZEE R EOFHDHEATHHA .
KERFHEIRDRNDRNDD D, 75— LB
DORERFOMEN KR LA, BEE r—7 Ve gt
BRI OLEVEDNENEINDLIENE Z LD, [1] I T,
AR TIIEEROGHEMEEL MR LoD, MEE
=7 VSN S R A DR B A R ULL/“CI/\Z)O ZL
T TN Ty Ry NS DIPRG85 & A 5l
LLTHIEIL . MATLAB/Simulink TOEMIAY - IR FH
TAA UGG RTA— R LD RIEHE ST~ D s B B 221 |
OB LT B #kE X 1R & 5 B HE B BRI e O LA F
1707,

2. ERABEERMBORI/NTA—AEFER

AWrgECITBEER S (LU, RItEs) 1% Fig. 1D &5
ICHBEEIA N U MEFI TSNS, BEEIA /1T
[RiEsE &L CEIEL . KEWRISH IZE 325V /AR
F BRI IEE B AL X 752 ARG BT 5, — 7.
X MEPUS IR ENMERF R EE oA L ORFEL L TRy hA
RO PDOIAEER T80, WINRESND,

FRFEE D FEARFR FHI BT, A DR FH 3T A— X T
%%3/l’ﬂ/i&%ﬁiﬂ”éiﬁﬁﬁéﬁﬁﬁ@ﬁﬁﬂ%{ (PRI ER Dk S
WM& 1 RITEDES, ZLTUY U MEHUED 3 L7225,
2D 3 DD/RT A= DBBRIER OBRFRE I E D IS 705 B
G250 EFBETH-0I12, kBRI % Eﬁﬁ LTyIalb
— g UIENTEIT o 72, fham & LT, ORitas O ER BT

X FHER DO B — 71ﬁ<‘:fb$ﬁfﬁ'g%ﬁ’7‘ L7223, Eh{EREEHEE
’%c:’/])/]/@{mrjii’r IFFRE L2, OBBERME
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Table. 1 Design results of SFCL

Critical current 12 [kA]
Superconducting wire length 120 [m]
Shunt resistor 0.7[Q]
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1. K. Qian, et al. “Fault current analysis of DC electric
railway feeding systems using Superconducting Power
Cables”, 17th International Conference on Electrical
Machines and Systems (ICEMS2014), DS1H3-17, October
2014.
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Fig. 1 (a) Equivalent circuit of resistive type SFCL;
(b) overview of the target electric railway feeding system.
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Fig. 2 Fault currents through each superconducting power
cable (SC) with/without SFCL.
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Thrust characteristic analysis of HTS linear switched reluctance motor
for vertical propulsion system
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HIRAYAMA Tadashi, KAWABATA Shuma (Kagoshima University)
E-mail: hirayama@eee.kagoshima—u.ac.jp
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Fig. 1. Structure diagram of LSRM for driving elevator.
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Fig. 2. I.-B characteristic of YBCO tape conductor and load
lines of HTS coils.

(a) Conventional LSRM. (b) HTS-LSRM (420turn).
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Fig. 4. Numerical results of static thrust characteristics.
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