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Motokichi Mori,* Hiroshi Amano,** Heiji Oguchi,*** Tadashi Fukuda :%**
Synthetic Memoir of Various Field Test to Detect Insulation Deterioration of
Machines at Hydraulic Power Plants. This is a synthetic memoir of the various
field tests to which, for the purpose of detecting the insulation deteriodation, we
have, since 1947, put A.C. generators and transformers of the hydraulic power:
plants at Yatsuzawa, Komatsu, and Kamitaki.

The tests were carried out according to the following four items:—

(A) Detection of insulation deterioration of A.C. generator by giving impulse

voltage.

(B) Detection of insulation deterioration of transformer by giving impulse

voltage.

(C) Detection of insulation deterioration of A.C. generator by measuring the:

loss angle of dielectries.

(D) Detection of insulation deterioration by picking up or observing the abnormal

phenomena of insutalion.
out of which, (A) is of our own method, and applying it to A.C. generator and
transformer at various hydraulic power plants since several years ago, we have.
obtained satisfactory results, especially locating the faults in their turn or layer
short ecircuit, and detecting insulation detrioration which sooner or later leads to-
short eircut. Further; we found the method recommendable for detecting the
deterioration of majour insulation between coil and earth.

In the cases of (B), (C) and (D), we confirmed them to be helpful applying the:
results of our laboratory investigation to the field tests.
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Table 1.

Relation between accidants to be burnt down and elasped
time in year of generators

Occation elasped| - 14 | 15~ —os | oF L |
" time in year 7swunder 5~9 | 10~14 iis 19 | 20~24 | 25~29 30 Ove,l, | Total §Percent
gpsulation |5 50 28 28 | 46 23 19 160 | 667
T Effects of | o, 4 s | 14 | 11 s :
thunderstroke| % | 4 | ° M p T 8 18 8 183
‘A far-reaching | _ 5 = : | ‘ :
S efects T2 8 | B 8 [ 9 W | 193
ete. 11 4 4 5 | 8 ! 1 | 19 ! 63
- - - T 1 | - i
Total 6 | 27 | 42 | 59 | 8 40 | A0 ! 300 | 100
Table 2.

Interrupted electric power 108 K.W.H. due to burning down of generator

Year | 21 2121 21 21 2121 21 21 22 22 22 |22 22 22
Month "4 5 6.7 8 '9!10 li1 12 12 3 5 e

i ) L o | | | | | | |
K. %S’H i 7.81 6.61 7.25 I 8.58 l 8.05' 5.49 \ 9»681 8.37 i 19-05} 24.4 17.94 16.86: 32.09 38.21 38.21
i i | i | : | ! i } '

Showa 21 Year 140x 106 K. W.H. Monthly average 11.68x 106 K.W.H.
Total 102.5x 106 K. W .H. Monthly average 34.17x 10 K. W.H.,

2 BHLER T LS TW B8 —REE R 1 U C B2 A BRI AR o & f1i%5E
FIUDFEFIRBARTH D, D THE A REIH L BB U 72 BB & nfilic U CGEBE
LFFRELSBARERMEL R 0, HOTHRCRG 2RSS ERES L ERCHEE L
TREBOIAEOMAN T WL S LY, TUIMERFEREFHREETLT 2T 208
EDORkbI TS,

AT IR 22 4E LSRRI R CREB OGS LB HNCBR 3 2 35 2 g 0, BF
FRICRT 2RO L BIHCRT 2HFURR L L HIBHR L, chcHiiltinz #ic
HHLLCBHBT 2B LS BOFROG MEED 2R ET2HITD 5, HHETOH
FUTFEMGS & U TREE OB RSB O —EIc RO TGS (Lo E FB~ERE L, T
AHEENSIED SN M MHBcERLE IR0 BREMN T 20TH 288, KLeh:
SRR L TR LM A SSESEL VERAN TE D, BHLRLDkfhois
WENWTHKTHEA EFOFETETREENRAVWC L 223D 0, R KLTAE
b T ZFRGEESHIAL CTBH LAWK LR 28352, RLABELE»TZLE
THEOHEGEHAR I, WRBCRT 2K LD CTIBRoR oL MiciErr Bz ch
TR LD B T EBERES DR,
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ORGEE LTHE 2 SN B R ENEROME T EERMEHROBOBS S BRI T3
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PR OB EIL & >~ & — WINESEIL R IR L o VA& ~ IR RIcHk 3 % T a <
BESRGOBI LD TET 2, ZOoREHIICE D EZER#EL BE+52 L ocRER L
OB OBEERESITH LT D 5, WLOTHORKIZ B O TR (B2 /OBRIRG) &1
BOEBRMEERL, ERBEUECEPEE oo oo 3 cE Dk, 0T
JE R D BT E D TR AN, Rk BRI AN D00 H STk
TH 2, ROTEHFIIHAZ L ZOBOZBIE B &1, O TEEBROBE L]
B, WAIEERGOME Y VEEL THBGROERECI A LR 38R0 CRERE
WEMELER R HES LU 2 CEZ20TH D, T OBERBSGOBBICE W Tk 2= H ks
HH3BEE LU THAZROERSACRONTFLDOEEROZED LWL D L HD, BT
SR TECERBR L F T2 FEROMH L R U ESREZRESCRWTh T
NEERALTESh KD, TOBKEE I D RBEIEREG R TOERIK s EHT2F
BICHT 2HAMCB RT3 cE D, ZToFkd GE jilikE RN HEEE O Rk
75K SGEEOBELER, LEZ o HEERD iR ETEBALALDITTH.
%, :

KICEB RGO bic X 2 HBL0MHIC W CIIRR T KT 2 850
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AN Toney = — Vv 7EGrRERBICGHE R T 2 8L, +OREY &/
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ICasEy 4 DBIZIBGREBAL D L DI H DT, TONECSEIEET 2 ik
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NcpoTan 7 FE T2 LR 2, HHZMEOTC = v FHIEN = » 7 IREVRITH
OEREFSCE T2 1000 KC MEEQOREIZMEL T, £OBAELHERL, jlotidch
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HIEDUME T LEH O EMiIc 2 T A FERIKCER 8 cRbh 3, ZhcEtihic X
DGR OBEEDHFE LW LT NIT 2 oBRROBHIN S H oo B BN S, &
HBEIThh2EED D Liciibiliz,
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II1.  fshisesesn
(A) J\vEEEPE 4 RS
AEG #2, 3¢. 8,000KVA. 375 rpm. 50~. 6600 V. B,
(B) J\vEBEN SRR
GE #, BRIk, 14. 00 KVA. 50~. —xk 6600 V. =k 39000 V. 4-Y ##ifk,
(C) /NATEERTER 4 WREEERE
WH #4, 3 ¢. 4800 KVA. 600 rpm, 50~. 6600 V. - ERIEEH
(D) /IVREEERTE 2 BEEERRS
WH 81, kiést, 1¢. 21000 KVA. 50~. —=% 86600 V. —= 36400 V. == 6600 V.
(E) _LEERERE 2 SR
AEG #, 3 4. 3350 KVA. 600 rpm. 60~. 6600 V. £51k&is
IV. EERICKSEEREES LR
(A) ABABOERICHK 2 BEBRGHLOMM, (dcn)
PBRGHEE 1O E R L. €oRBREGKS L RRHAAER A EiRkE

2008

H.S.B.

Fig. 1. Gr. Wdg. under test

ClE~NTH 2,

(B) GE jitowF ik BTG Lo
Hio (d3cm)

B FERIE 2EoMmEFEHEER Lk, °v
FELERUIAHR (A) Fikl HEEL T %om
EfER TR, T OHBBRIIEBRENINCES LA,
BNNEROEERCRI 2L D IEnD, £
OBRLEOEZE LW ORBICITEE TR W,
B RE O BRI UL B I+ B LIRT oIk
FoBELRD 2BiIc, FoSRHOBEEEY
HHCRRBLTH DA, BERIFE LEHEIES

Fig. 2. Testing circuit by
G.E. method aJW%mﬁr?zkabTm%@f, O TRt

FEhSER EORBEOME E L Lf—%m L, IREEF 0 3 O LRTHE & g LR

BH B,
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(C) FEBimsMOR R, ()

T OF BRI %O —ERIEPER 24 EBREGHRFRECHE Lic,

COFEREETF (A FEc Y BOEBEOMNE L v, ToOMECEMAOKRco2
REHENCEN T 2 L OTH 3, HCTBICRWTEN L TR RH L,

V. EEREICKDIERBIBESILORMH (d0H)

VI. BESEESHOBREARE (d3rg)

(A) v -y 7 BIBICKBNE -

vz~ Vv BB ABRCHEE R0 L LTHIR L,

(B) EHihcHkBHEIAOWE

VII. BHERBROREMROME ()

(A) BEBEGBGDOR R

PRI BRI = v MR R LB S R BT 5, s b O
L5 DTH 5, '

(B) R pETEON %

VIII. # =

M EZBBIc o 2B5RBROMBRERG RO (i Lic,
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SEORBE TRKORET E LTHICHD b 203 B EBRRCHT 2z 2 20T, #
BB TEERE DN, BEBOREIETHE I R L, REEBRS K
2 RIFHBEIZER O #E PSS IL L BT 21— BOBKET R L Tn 3 L 4%
N7, TNREHOBENRSTEECFERT 20 LEDTWILSTH B, REES
M KR LS HIEOBEOF LW 3 0HETKREFHEOIEFTH 5, $4 5HHEH
ORHEHTER L VET LW SEBkT 21c, £OETOREME V IFLLHEED
BRETFRTE GRIUONE SR EBEAT WS, BEOHKZHH G FICS { OB L R
B LTeT EROE SRR (B 5 R) ORR EPIEIN D, A » > m ik Rick
» BB ICH b FAER T2 SHERIROR 18 BEZ Ted simoS kL BEIN B,
BEOREESN S EEOEAB S 3R D LRRORM McE O T—ERI I E M
PEREPAERD b D. THIXRIIHREIO ER X FIRT 25 SBRT 2 i@k
MTRPTERDHEE, R ET 52 v FIcKBIREIEE 2 L2,
CNEORBEEMT A Z 4 » > v 25 2 LB E T HRT 25 B0 EN:—H
ZIEFIEIM O 5 b — BRI U7 B OWRER = —B3 5, RS TIZ R
ZHEEBERT SR 5 R D FEEL, LRk DHHEOERABMNKEVE LML
BLCEE LR SR P0G S L L BB I e,

44 FREREIE IO (BIMIEER) ¥ B, BRAD 18 4Eh SREFN 22 EIcFE 3 9 Bl ihE
Bl bR RO BRI S 1 RPIZE 2R CHADCWER2H o =/ vicfE s, Hik
EBEAERZNT 16 B X b 21 B E 3 —H REERHERIEEO LA T 3RZciRE L 3
HOEEEBERCEI I DI LARESLc X 2R EEL DN AAHND 3, TREED
L AR OB ER T2/ L X DI LA RO 2 4 LICRTKRE W, DT
BEOAERINIBE VRS, HICREMBEN L THERIEB DT W 3T,
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COBRBIC X DIBIGASEL LT R T LRBBRICH R ETH B, —HEHEORRE
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TR U 7RI RS S0 R 0 1T 7 Bk BIBEAHRE 3320 & {, Thdko
R LB 0 eBEIND,
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F—EET T 2, TOETFTEHAINRA » > witkcfcEbiLTnw 3,
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BB ICH 2 BRI W T2 ICE WSO BB EINcHE T 2758A & & dik
BEBRSE IR LGSR & 4, - EERED IR A4k HR U CH LRI AR R HE L
(MoK EFRMR D 20,

GE it 53 & 3 B OFHR G A NG 2HEEREZLCERCGBELRE TR L
LT, zoEBEFREERVEFELIENDR,

Rk B R GG O R EEINIC IR TR0 & LB O 2RI T
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Tz ORBWHGOFHICHED TV D,

BRI I 6 2 IR IS ORGSR S LR RIS B S bIcHE T 2 BEHR 164kV
BHSIRICEAET 5 T LDk & N,

v~ ) v VBIBICRITERRIBGARRG, $4 WEREROB A 43 EEE
DFENCHIR L THE ? 242 L 70D, EOFERIZ § 4 HERPRREER L L o ek R

EEHBERUTCHITEEL VR DFHIELTwD o e ENEic 4 Fixz
PEBEBCAND T LBBETD 55, BIFIENE L TRRROWRIZ RO THA
TRHHETD 3 LHE2 b,

B 2850 FHREAR I E B+ 285502 tand ORI BETH DT
BHFOBERGODEBIO MO FIICHR BIE LR CHABO B L EEICZ 5
R rictkh tand REMET B HEBEREINL,

WAETEOERRIC R T S ZORED R 2 O%ens, RNEL BT 2H 0D 50
THHRBTHI L FBRT 2L &Lk,

(3) _EHEBEBPANCYT DR

HEERCK BEE OB L CTidkon i Lic, HEEERIT 2R
F = — ¥ BRRO 7 ORI E AR S L (R ERE D 4 wh b, o Tk
Tl % OEVERE O NEEMESMITEBRC I L TS \wied, 2 OFRIZEZTRRTH 2
MR R T 2EE R/ NEIR L B TR E LTAEREEDOTWS, 208 E S
I 2 4D CHERE RS TIBRIZ BT HIZR 2 WRBMEAS K 2 v, IRREIMRKE LTFE 7
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7 A N ==K OBCIED T 3 O TR ER ORGIRE X EROMRTHREE VR T 5, JI
MHEELHECENFNO L » > v F T 3 I R OEBIGRERERCECEE R
TZHETH D, BHOLOREEOREER S WHEBERISO R & HE LT
2 hBBREOLIEI ML D IEFTLTVZ L0 EREINR, BB EOR
3728 AR E BICTEA T 2B C N R Bl A NI I LA TR & 75 2 9 S BT O KRS
SETMERAB £ 320 5, BT = — v BRO e O BR ORI IS R RE S L, 172
ODOTEQORBMIBAEDR 2 C LRRBNERNC L TH B, R OBBO Y ~F 1 v~
F v AT B L TR K & DY,

GE pthHBc 25 R R2 LI A » > v FEABICEST 2 3 ToWH ORI
BT OBMEARETH B, ENHIBEEROBIEL LSR5 L L L, WHOEAR
ICHE T 28I SN eds, THEDHROERIEEE L CRERETL, 7R
WGBS ¢ LISATRET H %, FABREM D FEHCEIAE X b3S vz LERE
TH B,

BRSO REMENC LT, = » FRABBRIIESRDECBREETRE L BAE
BR & 3B  —303 3, IR B ANISIE T Al R U CEREIE 2 L T \» 2 BB ESME
Wh b, ROTHILEBOEA S IRME LR RN =2 v 7 BECERES W, &
B TRCEERBCERL, £oBSLd 7z TT IO BARBREEHR GBI
W OF <« TREBIGRAOHIER L B 3 2K TH 5, TRARBIINIIEM 24 FHEC
EERBRPRRY 28 FEREBHRFROER EETTO%,

On Rate of Reflection of Sound-Wave of
Long Wave-Length.

Received Jan. 20, 1949

Fumiki Kito*

Fumiko Kito: On Rate of Reflection of Sound-Wave of Long Wave-Length.
-Assuming the wave-length of sound wave (emitted from a point source) to be very
long, the rate of reflection of the wave impinging on solid body (ellipsoid, circular
.cylinder ete.) has been caleculated approximately. It was based on the theory of
impulsive generation of fluid motion, as treated in Hydrodynamies.

(1) A Sound Source is assumed to exist at a point P in space. In front of
that a rigid body is placed. Then the sound-wave emitted from P is reflected by
the rigid body. To estimate the magnitude of reflected wave is one of the interest-
.ing problem in theoretical acoustics. When the wave-length is comparable with
.radius of the body, the estimation becomes much complicated. When the wave-
length is very large, this problem of reflection may approximately be replaced by
the following problem with regard to an incompressible fluid: In an incompressible

* Dr. Eng., Prof. of Keio University.
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