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A bulk power long distance dc transmission system is now under intensive study in Japan. It aims at transmitting a)
bulk power generated by a large capacity nuclear power plant which is directly connected to ac/dc converters
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This paper analyzes those harmonic voltage of synchronous generators which are produced by harmonic &
components of ac currents of the ac/dc converter. The effect o ac filter is taken into account and a possibility is
. demonstrated of the low order harmonic instability occurrence. J
LC /‘ T4
2 - 85 EL L LRI DR ilﬁ”?\
< ® F—0—F : BERELSE HBEE f #% (AVR), SR, AT
£ v a
§ Keywords : charge s1mulat10?1 me/tﬂo automaktlc Voltage regulator, field current, snubber’
11TH1T %
) ((1FSTD .
| L. FANE «—onss g 2 2. BERFNHRZZEELELEHEIBRRKOR
GANEES TS ’ L0
[ AVR (M BEERER) (<L D AMRERORERD | ’ U
HEE, AR O E LA omifl, wmrEED0—E L K2- 1) foetEER [ IVEREICBNT
oy PREE S DISRFEREE M LR L OHEN S EESATND (i) FEEHOBEY T 7 2 v AEROELE—E
9?“4/’ B, VAV RAZBEEORH EHE ST, ZOHFED tomm (i) Eé,%‘é@%‘éﬁiﬁ"]]\jj*
gl-t ee < N W 0% B
W BEERIERETH S, BRI ORI SR R D () AR K DR BRI TR
KIELL, AVR W AT i 2 1o R OMBHTITE S < 7 &4, : (iv) %*E%ﬁ%ﬂﬁﬂ&i~b’(i§*ﬂi&@l (Fig. 1)
ZORRICE D RMOLELEARIIRROESZZFT T I RHREEBE, Hi RO ZRATET,
— 7 [Lk@m{”)’tz”ﬂf\éﬂf{)]
4
4 AT TXXXX BFEAT#E ] Noxx (2012) (C¥# Lz & in{(5,-4,)
MEMEERIC L 2EM EOBRFERE ZMEBEL ) o ,; 4 %/H\évj J] T
rvyochsds, (s 4WN_p —n b
° —(6.-¢,)\-P,=0 (1)
ES B AE AV I N B /N EAO X(ﬁﬁa»} ERER f» "
Tha, B} [de¢+14@:%,i:LL~3N
AFHIIE 2020 4F EBRESHOOOOTHRE L-fmL (X a T,
k(1) ©2020 IEE)) ZAHFEIE LT b D TH D, (G B OBIAEA 2 T4 b1 ) B ) o
R a) Correspondence to: Taro Denshi. E-mail: taro @ denshi.ac.jp 22T, G, 0t AU TR AL ER & 5T 0 [
Tien | F HTREM (KR Bk DD’F%%O)IEI%EH]): DRI LR ERRFOZEY] | |
12 % T 102-0076 KE'\%‘K?{J(EEEE%WT 7-2 (T W3 5 6,0, Py 85 i MEOMgAG - 1]
Technical Research Labs., Shin-nichi Electric Co., Ltd. o .
7-2, Gobancho, Chiyoda-ku, Tokyo 102-0076, Japan | gIﬁt‘ Broxos jb G STIAE 22 BN ‘LT%
keI BT (BR) EHTRIET AONDDNR—RINTHDN, Thahiml TEREE L
T890-0099 W ETAREM 2-100 TADHZIEHTED, HlZIE, 74— KNy JEHEZIL
\ Technical Labs., Kagoshima Electron Corp. BROD D. T
v \_ 2-100, Daikan-cho, Kagoshima 890-0099, Japan e PRI D, ’
A
S T — (L TV ARV =AY, LT S
(ERaETRE - v s—7 0 7% (BRUPRTME - HE) < ) o "
L, FEHEE BRI L TV 5 3 BAERRIH L6 R LI AT 2 S e )
R 256 oRE k]
24mm



tesuser01
ハイライト表示
ORCID iD（16桁のID）


8ARA U FELIF 124k

2 BRil L ORI/ A 165mm LAY

1 B¢ & & 134 75mm LAY 4 Table 1. Parameters R — EOBIIEL 2 T b, il
Frft Ve T Ca Jn ra fo Co = 4.C. 0=wCR _[ Re. EOEEL L O
srier . WPl @ en| * (H2) “©@ . o PR i
FTATT08% 28 | 181 | 11.64 | 137 | 0.99450 | 2.5%10° | 10.0598x10° 248 (pF) 0.37818303153647 | 116.10714008829 & L CHeafiCifi<
Yitiens
Table 2. Nominal parameters and rated values of tested DC Dy
. 5w=' EPU)HMEH'; AN E LT
servo motor 1 Bs D3/ 47 75mm LLN K
rated output 0.8 kW K, 0.48 N-m/A Ls: R & AN
rated current 11A L 1.8 mH — OO0 AN~ TT0 17 & RENCIE
rated speed 1,750 rpm R 0.66 Q - RIS T2
. R
K. 0.48 V-s/rad J 9.8 X107 kg m’ EE 7 A
i 14753 % L F7213 10 8%
\ 2740 T E DI &
DD F( ) Zfs .......................................................... (2) 1
n=0
b TENZE, ZoHEORMEFERERIT
D S”N CS" .................................. 3 KOS 2 T4y dolF, ooz )
Zf ; (3) [ 1] Fig. 1. A snubber energy recovery circuit [ 1]
Y75, L, D(s)BLON(s)RZhZRIRER - Viwos
—F, FHEERICED e =0 725 &(4)RiT (1) BHBIELE L S T LC BB ER 24 A b

DDelz Z, e, [B{J\(})JU ..................... (6)
Ligh, Zolx 74505

DDZLZI <<ZC ................................................................ (7)
oI, FEOANTEL ¢ 1%

DD62:2+LZ €] ceeserereenn (8)
L, (5)YRI—FHT 2D, T7bb, BEEHERHEESN
MNFTUALTWS L XL, REENH-> THAMEL
DEL LW, BIEEH O TR IR o ER %
fREFI9 5D Z LN TE IR,

-

3. [EIER & EhiEARAT

N

[ K3-1) [EEREREBEME  Fig 1ICLCHREAW
T2 AT ARz X —DREERKEZ RS, ZOERKICBWT,

C, L DIAIEREBY ZF Ra v F o, ZFRNE AL F— R
THY, Dy L, C, D IXEAERIKEZERTDFETFTHD,
RS, CIIA T NZRNX—% —HE 2 2 EEME)X %

- —>
| 5. EER#HR
-

[ KGR S TR 2 A LA E T AR 36 I ol 40 R
DC H—RE—XDu/NA MlEZ ST 5720
TREND EBRY AT A THERE
FFmEOFE LICEREL, 20oFr 7 M T Ims
ThbH, Fio, EBRIRORER X lms TH Y, ZH)
RO AN & 2 IR EAR D o & pIEZENEI 10ms &
10 THDH, EBRICHWE DC —RE—F DT A—H/A
FHIEIE Table 2 (27”9,

6. T U
N\
[ KR OBREZENTS L,

&2 T
Fig. 9 I

,
\—7

KDL HTH5D,

6/6

I PrE IR L o/ S @{/lufﬁ%ﬁé@%\é%@ﬁﬁﬁ‘;ﬁﬁ?%
REAKELTHL WD Z L 2_E LT,
(5) ffftarva—FyIalb—vardicky, £
Bl & ZE—ET 2 HmEAR O, §37 XA =2 D%
DB T D 2 R TE L, T2 bR K E) =

=

T R AR

C i THEBA,
BRI L L CAERO—BICHF S N70000, O FLrk

SCHRODATIZ

OO0 DR ITHEEZRT, ) AT A
X ik
(1) B. Shahzadi : “Tow Distinct Boundaries for Feedback Transistor
Oscillators”, Electron Eng., 63, 1, pp.32-35 (1965)
(2) T. Denki, M. Hanai, and G. Misaki : “Future Technology for Power Syste%
Analysis”, [EEJ Trans. PE, Vol.130, No.l, pp.130-136 (2010) (in PO
Japanese) AR
BARNER - AEHET- - W TLRR - TR R B Ok, | O f)fiuwz
# B, Vol.130, No.1, pp.130-136 (2010) f;} i
(3) L Tokyo, J. Kawasaki, and S. Osaka : “Research of Micro-Hydraulic| oz 1
Power Generation”, 2001 National Convention Record, IEE Japan,| %.
No.12-26 (1991) (in Japanese)
FRC—RB - JIIGYRER - KFK=RE - [~ A 7 mAKHERBEORA ], FAk
13 FERFRARE KRS, No.12-26 (1991) Y,
(10) B. Yamada : “Experimental studies of new micro-mechanical vibration
systems”, Proc. IEEE Conf. on Micro-mechanical Component, No.21,
pp.123-145, Paris, France (1999)
P , A
2w i 11Td T 5 /‘ tj‘fu/\@:d’
\ " . 4‘_‘ s O NSNESY
B F X B (ER) 195743 ABRRFER TARASE, Lok
FERI D
T AR () Adk, & LCHEBEER, |
| FOLZART BRI ~T, YA U RZITL %
‘ B 2 N AR ORI EF, T
28mm B NU—x L7 hu= AREEE, BUE, [F
‘ B HARRFZEIT R, T,
/ 22mm——-

CEFWERA ORFIE, EROBEHTT N TOFEHMI 2Ll 2)



ALY A XX ~
A4 ICRET D »smm  Paper, Technical Note MERL R A 1182 2

< 178 mm >

A JER O R
7 (Paper, Technical Note, > Paper
31T 5 Letter) %<
VTR A U bNERIT24HK
2 [ TEAT R
7l Analy31s of SO, Measurement Accuracy by Multiwavelength DIAL - o
T
13A L R TN 18 Yitos mf4/ CCIEL
7 . /— J_ k\—
. Taro Denshi*® Member, Hanako Denki* * Non-member « 1711-2%% rm“ A TRATT,
ORCID iD OEE FEF 5, i L 34 LLEESAT L TREA,
6 ##3C PDF D38 K40 uwm (Manuscript received Jan. 00, 2000, revised May 00, 2000) =% /& B —Student Member 6
mm > [EA ORI (16 #70 1ID) & Ad L/ B i Vb D UE 5 — Associate Member < mm
_b#%%x 5 —Senior Member _
This paper presents two multiwavelength methods to improve the accuracy of a DIAL system | {4 5 —Life Member ower %
atmosphere: a dual-DIAL method using three or four wavelengths, and a curvefitting method us 7 = = —Fellow the |,
selection of appropriate wavelengths, these methods can eliminate the effects of ozone and aerosols. Since there is no |7
significant difference in accuracy between the four wavelength dual-DIAL and curvefit methods, the former is advantageous for b
SO, detection in view of the measurement and data processing speeds. “)
B
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FITD
1kg9ummamn<440f4/ FIE 14 % Atmospheric % A A
ree Molecules e
LIDAR (LIght Detection And Ranging) has been used for ) and Particles AL E RS 20
measurement of atmospheric pollutants by Raman scattering, B 7 A0 v b
resonant fluorescence, and differential absorptlon( ) Fig. 1 is a atter F70E 10 8%
schematic diagram of a LIDAR system. This apparatus transmits
AT 1aser radiation into the atmosphere, collects light backscattered by Measurement
9 WA Height
1 atmosphcnc molecules and particulates using a receiving
1342 telescope, and converts it to an electric signal using a
= photodetector such as a photomultiplier tube. The measurement
2 height is obtained from the time delay between illumination and Telescope
g detection.  Therefore, to measure the height profile one measures Laser Receiver
% the received photon counts as a function of time delay relative to
“ illumination using a multichannel scaler. The measurement Photon
range resolution AR is determined by the time width of the Detector
channel Ar=2AR/c, where c is the speed of light. The smaller the DA A 2 glr%rc‘:zlssor
time Az, the better the range resolution, but the photon count per s E<
channel becomes less and the relative error larger. (] ] Fig. 1. Schematic diagram of a LIDAR system [ | |
This paper examines DIAL (Dlfferential Absorption Lidar), a ¢ 47813 2
method to obtain the concentration profile of the measurement«—>becomes an issue. We performed a theoretical analysis of the
target molecule from the backscatter intensity at two or more i“j“}‘ measurement accuracy of conventional two-wavelength DIAL,
illumination ~ wavelengths. The measurement target is and other substances which cause measurement error®. 1In this
atmospheric SO,, which is a substance causing acid rain. Until paper, we examined the measurement accuracy of dual-DIAL
now, measurements of atmospheric SO, have been limited mainly methods using three or four wavelength.
to cases of localized SO, concentrations, e.g. smokestack
exhaust and volcanic eruptions(z)'(‘”. In these cases, the SO, 2 Multiwavelength lefer%n}lffl)loébsorptlon
concentration is over 100 ppb, therefore the measurement was [ 2.1 Fundamentals of DIAL| | [The received energy for a
relatively easy and the measurement accuracy was not a problem. ,+ LIDARs given by the following LIDAR equation:
However, when measuring SO, in the ambient atmosphere, its =  [AOHED (L2570 S g]
concentration is of ppb order, and the measurement accuracy /A [ 1E(RA)= [EoUA] B, (R)Xexp[ -2 I (ay+a )dR}
L~ 85
" Thispaperis based on “Analysis of SO, Measurement Accuracy | 0
E};\gﬁhm&‘;)ls 1(12g(t)1; ?)IAL published in XXXX Research Here E.(R,;) is the backscattered photon energy received from
8.5 HA 2 b This paper was previously posted on preprint servers as indicated ?ange. bereen R and R+AR frc)m t}’{e ll.lumlnatlon laser, 2; .the
7713 _in reference (1). ) illumination wavelength, E, the illumination energy, # the optical
12 8% " This paper is based on Reference (1), which published in the efficiency of the
International Conference OOOQOO (2020) ©2020 IEEJ. 4 .
a) Correspondence to: Taro Denshi. E-mail: taro @ denshi.ac.jp ‘ __4. Conclusion
* Technical R h Labs., Shin-nichi Electric Co., Ltd. - .
7?20 gg}janc?:aghiyo?;—lﬁ ,}r(l)l?;z 11 Oz_eoc(t)r;g S:;;antd [ JIn this paper, we calculated the error due to ozone and aerosols
* Tecilnical Labsy. Kagoshima: Electron Corp. ’ in measurement of SO, concentrations of ppb order using DIAL.
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DDTable 2. Nominal parameters and rated values OfDT]
tested DC servo motor

Hoht rated output 0.8 kW K, 0.48 N-m/A
7THEALY R rated current 11A L 1.8 mH
E1E 108 rated speed 1,750 rpm R 0.66 Q

K, 0.48 V-s/rad J 9.8X10° kg-m’
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be overcome by improving the system constant (laser output,
receiver area, optical efficiency of the receiver). On the other
hand, systematic errors due to ozone and erosols are inherent in
the measurement method, and cannot be eliminated solely by
improving the system constant. In conentional two-wavelength
DIAL, the systematic error is over 1.5 ppb and the measurement
accuracy is insufficient. In order to improve the measurement
accuracy, a multiwavelength differential absorption method using
three or more wavelengths is effective. In this paper we have
considered dual-DIAL methods using three or four wavelengths
and a curvefit method using five wavelengths, and indicated that
the measurement errors due to ozone and aerosols can be reduced
relative to conventional DIAL or eliminated. @~ When these
methods are compared, four-wavelength dual-DIAL is superior in
view of measurement accuracy and measurement/processing
speeds.

/DAcknowledgement

|[[This research was supported by aaaa.

References

(1) E. D. Hinkley, ed. : Laser Monitoring of the Atmosphere, Springer-verlag,
Berlin (1976)

(2) H. Edner, K. Fredriksson, A. Sunesson, S. Svanberg, L. Unéus, and W.
Wendt : “Mobile remote sensing system for atmospheric monitoring”, Appl.
Opt., Vol.26, pp.4330-4335 (1987)

(3) H. Edner, P. Ragnarson, S. Svanberg, E. Wallinder, R. Ferrara, R. Cioni, B.
Raco, and G. Taddeucci : “Total fluxes of sulfur dioxide from the Italian
volcanoes Etna, Stromboli, and Valcano measured by differential absorption
lidar and passive differential optical absorption spectroscopy”, J. Geophys.
Res., Vol.99, pp.1820-1825 (1994)

(4) K. Fredriksson, B. Galle, K. Nystrom, and S. Svanberg : “Lidar system
applied in atmospheric pollution monitoring”, Appl. Opt., Vol.18,
2998-2302 (1979)

(5) N. Goto : “SO, measurement by laser radar”, Denki University Research
Report No.95085 (1995)

(6) J. D. Klett : “Stable analytical inversion solution for processing lidar
returns”, Appl. Opt., Vol.20, pp.211-215 (1981)

R/ R 111801 %
" Taro Denshi (Member) He received a Ph.D. degree in physics
\\ from Denshi Institute of Technology in 1995, and is
\‘ presently an assistant engineer at Shin-nichi Electric
‘ e Co., Ltd. He has worked on laser spectroscopy, and
28mm B development of LIDAR systems. Japan Applied
‘ B Physics  Society, American Physical Society
| member.
7—22 mm-——_
}itens
Hanako Denki (Non-member) She received a Ph.D. degree in

electrical engineering from Electric University in
1984, and
Kagoshima Electron Corp. She has worked on

is presently a Chief engineer at

analysis of electromagnetic flow coupler pumps,
development of Cherenkhov radiation monitors for

nuclear inspection, and development of laser beam

intensity transformation techniques. Japan Applied

Physics Society, Laser Society of Japan, Optical Society of America

member.

IEEJ Trans. @@, Vo|.0@®, N0.O®, 00 0@

N

S5 a,

Lk,
EHERIT O
G IN

5.



f1#% 3
EEmXEONE - BE - & 1ERF5I

. BB AL - FRIORE &

1) HErAmMIEE LT JISC0617 ) —X) IkBZ &,

@ X - THE - ZOKE ST, B8 75mmUAN (WE) 2HEAEL 5, FHCEERERA N TXIE, RKREDIFkT 5, KOS
AR 165mmbIAN (B 1ZHEi< 2 &,

- JRBADHR - G
BIPOEHE « flif - A - O « O + X HVZREIIHENCHEE, AREMRUIEE 2B Z &,

. B - HE - RPOICT:

O [ - BE - RPOILAIFAIE LTIEEE 252 L,

@ X - GH - FHOSCFDS, AT L QOIS - 455 - 7t - BAL S FEE L2 IR T 5 2 &,

B v—~UE (MR b2V v 7k GHAE 2B 228 (FRIE L THNGEESIEr—v UK, ERtBidr 2V
v 7IETEL, B : arad, um/s),

@ B, PREETETEESEERCES Z L,

(6) X - G - RAOLFOREXSILTARA b 108 ZEHEL T2 GENHSTWVE RS T 52 &),

. M - HE - ROFS L FRE

1) M - BZEOFSL Figl, Fig2, Figd. - OX @ L& 3528 (Figll, Figl2, Figld DXL 5Ly,

@ FOEEIL Table.1., Table.2., Table.3. DX STl L—#HE LT 52 & (Table.1.1, Table.1.2, Table.1.3 - DX HIZ LAY,

Q) X - FELORREITEE CIXif - GO RIS 5 2 & FEEOSEHOSIFHIRCT & L, ZNLBRLINSUFECReiid 2, £z,
AR H DGR, ) & L, FNENONE - THEO FISFRT 22 GEO FICE LD TR LAWY, [Fig. O. @)
T2 CREBAD 22 & OIAST],

(@) ROFEIVFECTRONTGUT 5 2 & EREOSEEOSTFIIRT L L, TR CRiild 2, £/, BIENS 255
i@, ©) &L, TNENORO HNGIHT 528 GEO FCE LO TR LAY, Table. O.) @) 723 CHilADZN
HOIIARTL,

. Z0fth

(D Xifi - 55 - FILEPS, TIFF, JPEG 72 807 ¢ X MEIRIHIIT.L, FEIE 1,024x768 &7 wALL EOHGEEA AT 5 &,

Q) M - GE - RIEENDH T—OT—H MEHSWUEE 7—C, £/ 7 veo7—23MEHShiudt/ 7 a TEFYry—v
I SnDd, 77 —ThoTHiBMEKHILE Y (EESGRGEE R o 7—FRE A3 55130 7 —FRikE
SR DGENDD), T2IEL, hBT—, B/ 7n0TORED, A4 IRICE /7 v I L725AINCEIRIS D K 512
B L CRE SR, oV NI A MEliEdp 2 b, FHIXE - BB - RPOLFATE ) 7 R L7-ROREE 2, 550
BWEAIIEMCES R EBET DL,



	01電気学会論文誌への投稿手引20241009改正・20250101施行→20241011改正・施行追記
	02付表1-4_付表2修正_20241009改正・20250101施行
	03_付録1_見本_論文_資料
	03_付録2_見本_paper_T-Note
	03_付録3



