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. General Report of the Summer Party of the 15th Japanese
Antarctic Research Expedition 1973-1974

Masayoshi MuURAYAMA*

Abstract: The Japanese Antarctic activities have been resumed on the occa-
sion of Japan’s participation in the International Geophysical Year, 1957-1958.
The Ist Japanese Antarctic Research Expedition (JARE), under Dr. T. NAGATA’s
leadership, was organized to establish a scientific station in Antarctica, and was
dispatched on board the icestrengthened ship S6va. In 1957 Syowa Station was
established at 69°00’S,39°35’E on Ongul Island, off Séya Coast, Prince Harald
Land. Syowa was temporarily closed between 1962 and 1965, because of the
superannuation of the Sova.

During the cessation period, the icebreaker Fujir was built. Operated by the

Japan Maritime Self Defence Force, the Fuji was placed in commission and -

the 7th JARE reactivated Syowa in 1966. Since then, the facilities at the
station have been rapidly amplified year by year.

The present report outlines scientific and logistic activities of the summer
party of the 15th JARE in the Southern Ocean and in the vicinity of Syowa
during the period between the departure from Fremantle, Australia on De-
cember 16, 1973 and the arrival at Cape Town, South Africa on March 9,
1974, The 15th JARE consisting of 40 men was led by the author. Thirty
of the 40 scientists and technicians constituted the wintering party led by Mr.
Nozomi MurakosHI, deputy leader of the Expedition.

The scientific program of the 15th JARE was prepared by the Planning
Committee (Chairman, Dr. T. NacaTa) of Polar Research Center, National
Science Museum, which was reorganized into the National Institute of Polar
Research in September 1973. The program is a part of the long-term yearly
plan listed in Table 4, and has been officially approved by the Promoting Head-
quarters of JARE presided by the Minister of Education. It must be noted

here that the environmental science, in connection with biology, human phys-

41

* BN BT 7RT. National Institute of Polar Research, 9-10, Kaga l-chome, Itabaski-ku, Tokyo

173.



42

RO R €

iology and geochemistry, will be studied at a newly established environmental
science laboratory (shown in Fig. 1). Also, the inland survey is to be counted
for much by a team of glaciologists, geologist, geophysicists and meteorologists
in the Mizuho Camp, located at 70°42’S, 44°18’E, 2,050 meters above sea level
and in the Yamato Mountains. For this purpose, a living hut, accommodating
4 berths (shown in Fig. 2) will be erected in the Mizuho Camp by the win-
tering party. Inland oversnow traverse, including the trip to the Enderby
Land, during the summer of 1974-1975 will resurvey the strain grids which
were set by the 11th JARE, and will carry out a glaciological study in the
field. The inland operation will be supported by an aviation group of one
pilot and one mechanic using a single-engined monoplane, Cessna 185. These
two projects take place of the sounding rocket observations made at Syowa
by the 12th, 13th and 14th JARE wintering parties.

On the other hand, the research programs assingned to the summer party
are centered on a preliminary investigation for the study of environmental
science to be carried out at Syowa and its vicinity by the wintering party, as
well as on oceanographical observations to collect data of marine environment
around Syowa.

The expenses of the 15th JARE were defrayed mostly from the budget for
the 1973 fiscal year (April 1, 1973 to March 31, 1974). The allocated amount
was US$ million 4.169, to cover the following expenditure: (1) Science programs,
US$ million 1.359 comprising the expenses for scientific research (0.524), logistics
(0.579), personal expenditure (0.244) and training expenditure (0.012). (2)
Operation of the Fuji, US$ million 2.741, comprising the expenses for repairs
(1.026), purchase of a helicopter (0.686) and general expenses (1.029). (3) The
Promoting Headquarters expenditures, US$ million 0.069.

The Promoting Headquarters, for the first time, sent out a representative
to the 15th JARE as an observer. Dr. Kiyoo WabpacHI, expresident of
the National Antarctic Committee of the Science Council of Japan and
ex-director of Japan Meteorological Agency, joined the summer party aboard
the Fujr from Tokyo to Cape Town, as was the case of the exchange scientist
Dr. Norberto Luis BienaTi, Scientific Department of National Antarctic
Research Institute, Ministry of Defence, Argentina.

The mission of the summer party comprises three tasks, that is, ocea-
nographical observation aboard the Fuji during the cruise from Fremantle to
Cape Town, survey and research work in the vicinity of Syowa in austral
summer, and logistic support for the 15th wintering party.

Leaving Fremantle on December 16, 1973, the Fujr moored at the edge
of fast ice, approximately 27 nautical miles NW of Syowa, on December 31,
1973. The author observed that, due to the longﬂ s'peli ‘(‘)fwﬁne weather from

November 8 to 25, sea ice of this area had been loosened and swept away beyond
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expectation in comparison with the ice conditions in the previous two or three
years. In addition, although the Syowa area was visited by blizzards on
November 28, December 8 and 20, they were all weak and lasted only one
day, without deteriorating the condition of pack ice in Liitzow-Holm Bay.
Figure 3 shows the route of the Fujr and ice conditions in the period from
December 1973 to February 1974.

Shuttle flights of helicopters were mz;,de immediately to transport men and
cargos from the ship to Syowa. At the same time, surface transportation of
KD60-type inland oversnow vehicle, No. 609, which had failed to be landed
in the last three years, was carried out before the fast ice became loose. Figure
4 shows the transportation route on fast ice from the Fujr to Syowa.

About 500 tons of cargos were transported by air and surface. The
breakdown of the cargos is as follows, with weight in ton in paren theses:
Scientific equipments (39.5), Machines and vehicles (55.0), Fuel (313.0), Con-
struction materials (42.5), Foods (34.0), Others (10.0), Total 494.0 tons.

The environmental science laboratory, accommodating a bacteria cultiva-
tion room, a chemical work room and a measurement room, was erected. A
tank containing 10 m3 hydrogen for weather balloons, was installed together
with a generator connected to the balloon-inflating hut.

On February 1, 1974, scientists of the 15th JARE took charge of routine
observations of weather, ionospheric sounding, geomagnetism, seismology, and
tide observation at Syowa. The inland traverse party of the 14th JARE who
traveled from the Yamato Mountains joined the members of the 15th at the
Mizuho Camp where a direction finder for Cessna flight was installed by the
latter. The former reached the depot on the continent, from where the party
evacuated by helicopters on February 5.

Meanwhile, several groups of biologists and geochemists were sent to the
area of exposed rocks and saline lakes for studying biology, ecology and geo-
chemistry. At the same time, ground control surveys were conducted for map
compilation. As the station was actually taken over by the 15th wintering
party on February 1, 1974, the 15th summer party hastened back to the Fuj1
on the early morning of February 6, after picking up the 14th JARE person-
nel. From that time on, the summer activity was focussed on the oceanog-
raphycal observations in the Southern Ocean between Liitzow-Holm Bay and
Cape Town (Table 14 and Fig. 10).

En route to Cape Town the Fujr visited Molodezhnaya Station, USSR,
(67°507S, 45°50’E) on February 12. The author, Captain M. MoriTaA of the
Fuji, Dr. WapacHr and others were welcomed by Dr. P. K. Senko, leader of

the 18th Soviet Antarctic Expedition, who personally guided the author
throughout - the Station. Dr. SENko and his men paid a visit to the Fuji

by helicopters and a mutual welcome party was held.
N
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The Fuji continued the survey cruise as shown in Fig. 10 and on February
27, 1974, at the point of 66°27’S, 01°40/E, she changed her course northward

for home via Cape Town.
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K, EEHEE, Gyro, new pictorial and directional
ﬁ;’ﬁ[ﬁl%{, Indicator, true and bank
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SZIEEET, Gauge outside air temperature
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770 (1bs.) @0.83 Aus $639.10



54 o R i Cratsopt
beef fillets 447 1.50 670.50
veal boneless 449 1.35 606.15
mutton boneless 225 0.53 119.25
lamb legs 226 0.67 151.42
beef tongues (poly wrapped short cut) 62 0.63 39.06
beefliver 66 0.20 13.20
turkeys 69 0.62 42.78
Aus$ 2,281.46
packing: 12-15 Ibs/case.
ISR D BEFRERL, & LTSEETRIRE D E2vebh, £ OMEHE 120850957 8
FHTH -7 HiRE EF T, BRI E ORI 4 (87667 9 TH CEBIBIER 1 85, 724
% 6 BN EANREERED S THEME 157, 2431
B M ENEEELRE TEE|  E E B E % & @E-RET
T
X, ® X | O O l 5,870| 357 & RH £ 5 (4,485)
o W %O O 4,740 E-P pE&4& (3, 500)
B oM B O O ! 16,700 # =1 5 L — 4 —HRE (4,200
. BEET 7 (1,800) EBHEE (850)
& % | O ON 27,925 V' v 5 (13,452) kR (2,194)
7 e = T ARESEE (3,790)
1 w0 @, 2,362 Flackeiig (2,340)
Mo, | O O 3,357 ﬁm 7 o n (90) WA FEREEEE 2 2 (2,680)
o ' N O 010 3,200, 7= | /ﬁ?ﬁJnJr (1, 500)
” L) O i O PH::+ (250} 1”({1“@ (208)
w4 O O 1,0200 757 kv iy b (162) SER Lttt (242)
BB R Ol0 36,640 VTR 7 — 7 (256) M7 —7 (172) } 7230
7 v (520) ﬂﬁxﬁ'f — 7L (654) EESU
E5 Cok OO 9,490, +—=% FYy . (1,000) w1 vF 7L —=a (2,020), ~
AF=n F YA (5500 ATHIEBAEE (950) it
e B OO0 350| =2 7 A —H— —;
Hh 2 OO0 9,730 it (388) ‘& (753) 7 444 (190) ~
H: o 1 OO 3,380 CHN = — %' — (2,700)
7 i—‘r’—’ ORNO) 3,480| # A m< 257 4 — (2,200) e
Bl %)
Wk E| OO 0,978 BTV LR IER (3,420 } e
. ROV HTE (3,100)
S1-E 3L R R 2,470
3t BiE ] 13,925| ¥Rt % (8,150)  FEEEE (3,975) 7 — & HHED
mil#A (1,800)
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7T REEMT AL EIERA FR%173, 696F 1

| 750 oy E R o2 & B (GE—wETD
FH

49,726 65kVA= v~ v (2,000)  {RAKEFEEE (1,928) 5K Ldffitailda (11,264)

A#y 1y (5,352) KC-20 (5,000)

10,817| W, FEEEEEal, ®MMA» v v v% (10,501)

22; 290 f%fﬁﬂg%%i; (13,800)  PS&R (2,333)  KGHEAKERME (1,709) FF7 15+ v

R

=
—
<

=
=

2,746 $F (138) aEHE (224) v —F vk (406) A7 v — (564)

11,405 1kWEEESSBiX{EHE (5,400) EMEELE (448) BB EREIEEE (700)
BESSBEZERE (1,900)

2,880 #fh (592) A (632)

14,559| bRk, BHoEHLE (4,417) 178 A (1,107)  fRlAd& (44, 242)

3,581 EfM (106) HEHEAH (1,736) (Gigli5:9)
32,725 £ A 1858 (17,852) MMM (2,0000 FHHHF7 v 7 (5, 500)
22,954 AHRHER (532)  #aE (22, 422)

mo>r M E

HERBENE
BOHY B =R

73T, BEBafk 1 87,3690 6 T, BRAKE 7,31875 9 TH, 3EEE 3545 1 THT
H%. > UBGROREOMEL, 812 25875 2 FTHT, EMmemix 37985 4 FH, ~
Va7 —fEAR 2485820 2 FM, Zofh 3188775 6 TR TH A . AMFEEIL, 2,070 5
7THATHD. £6, 7TRETAEHRBRBCR, REBRROMERY /T .

6. HEXDOITEIRER
1973511 818H, e LTr — 7 2w viekiT 8RB AY (=] BMEF LD
WECEL, 8, IR THREOKIMTERCESE, 15 REBROTEHY S UM &L
L.
15RERIL, BRI EAXEE, 75Nk EfrxEf L, KEAT X 2%

& 8 AL AR LR EE (KD

17 = BEE (v1r) HEE 2 EOHWE R &

$ e : 1, 800
4,600 - 450

7YV =YV A 1,350 1,150 2, 500
) i 4, 000 400

K #% : 2,100 2 100

K % 1,000 1,000 1,100 1,100

7 : ’ )

, 3, 000 250

=T R 850 700 1,550
e 6, 000 600

VYN AER=I 950 950
L 3, 000 300

W = 650 650

# &t 21, 600 3,000




36 B e 2K (i Rt

ig m~wﬁ%®%ﬂﬁ%£ﬁ&wwaM(H>

10 % |11 k12 % ; 5o | e x| 5w
7V=vi AR E 2,478 2,041 2,427 % 2moi 2,416 | 2,500
7Yy b~ ki 319 414 360 1,323 | 381 | . 400
K i 207 770 743 | 397 | 484 | ' 1,000
Kifg ~ =T 200 203 %62 | 300 | 306 | 250
=7 xR 1,751 653 1,060 480 | 949 | 850

FHET A AT 5 2 S0 X 5T, 500 b ¥ D BRI O I AN Y, TREHER b %
s b oL L. SERBOES, 2 A200 OBARTAHET, 2 A100 & Tk by
it L, AHRHIBERS O IR B 1, 100k & LT, K X OTBERMO B < & &
Ute. BBTEBIHIC 3\ Tik, oki@ns B RIMS6RE A4 A+ 5 (11, FAREEHO BUBRIE BN
DHFEOIBME LT, The @B LT, ~ 75— oF TEUBIIE, = OmEBNEHD
B EMDNTBHC T 5 b D & L. & — 7 2w e BT B BREHIRE DR AT HE & R5E L 7B
ik, KABEEB O S LT, KR, RO L, LidoBEHEZ aTE R b 9
L, F@offans s & s L.

WA A Lrcs Tk, 1LA26HACE, BEREA BT <L % L &0, KEO TR,
TR, RO - EM U BBIE 0 & APek4 2 5% F XM 5fent, o Uik
R ERRIFH I, EBFARCL PR E > T, £ LR TR T, Killo
7 UAACHRIEE & %D NEO D - 7ens, 2 H RS0 BA S e, o
SICEBATEE LT, EELTT Y v banby —F 2y vEOEHEO ZkIC L oD
LTS,

6.1. FEMHIA (7Y v PL—Z&HMID

N B A" 5D > Tc EMATCT LA—=F 4 THliZIc7 ) A=AT L, Killd e
ST, RERORDCEFER KT I8 b, FEM62/)R63EMA A T, &
XKk, BEROITEGHEZ RO » e, TRa KB TEHERE, EaBMTEDS UA
RU— g VERTTHB LI E L.

FEAIEE s O BRI XA, 117 FALSRD SV ERUEL O A BIT60 % il (PERE301,
FARRO0MEICTEAE L, BAEIORE( T CHRE L, HAEOOES & 60 CHMT 53 0% L) LT
WHEBEOTHAHN, =V R—E—%nbLTh, &k, X737, 705 biIcDl<
D, mbho & LIKEA R - .

12H29, ~V 27" 2% — DS HifRRAATH, 1900, 49°E—65°S 2 BIE~N60~< 1 4, F~
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F0 E K o F ¥ i &

i 7 A | Hole (12/30~1/3, B, #%, 54)
(;71.)4%5;"]{%12{%;, d v g (1/9~1/20, 1/13%A v 7 sV, ), #E)
WEEIRARE | surmrs Qi~1/a1, ), RS H)

ARG =%, A~y 2, AfKE, TYANATT, AN=—VvY, F,5 4
vy, AlER, 3y & (1/16~1/28, 6 )

5 v 7 7 FREKM (2/2~2/5, Bk 44)
BERECRWTz, 7R (1B, 84) , HEE (4 H, 84) DX, H#E

BHERITS.
(2) B ® | W~y A - P Q/S5ETRET T2 X5 4RBC KR
BERlE (1/5~1/30, 170AH) )
(3) #& B | D50 = v o v#sr, BS3 i, 74, 144%0H, BRIERIEMACE, MR, 45,

Feas(2)ds L OB | BOKVA =¥ VIR RIS, Fi s 4—9%E-3 a1 €y, DL (1/5
fEX b 180 AHD | ~2/5)

TETERLL.
(4) #i 22 | KRR v o (1/5 ¥ TID)

M EE N (1/5~1/12)

FALFZ7514 F (1/13~1/28)

METE, MERKIE: 721754 METH 2/5%T

1/13FTIT5ET

(5) KD60, K% %

v 2 F DK %
(6) TIPS | 14KBE2 F & IURIKITEO AT I3TEX1/208 L, 15K, BlHiTteE L,
HKE Ao - 2/1 FTo F161034%, 15K Fl6tiREx1/17- L, ThET
I F 16K NBERREI1S b v o B2 KR

30~ 1 A DEERITERA LD, KikEbDdHTL L, 308, 0900, 44°40'E, 65°20'S 75
RO EEAEHIS0~ M L, ERIZ30<1 A DFER TEM LickR, KFIRKEDFE
HER L7c. 1200, % Uik, EBAEECH 2, KESRBEOKEEY TV &L, 2000,
HOHIFDOIL80 <1 LizE L, HOHIRFAEFR 6 BH X -7, HITTIIHH, KREFO
FiT, EEAF — A —KBRIC, 68°S—38°E % THEH LT L& » 7% UL, A2 TERNT 2 70,
~YERREREC v by T eV S S ER T 5. 0945, RRFNMEM 72 % (K22 T 3 fE[El
L7 0 fEXE & 28 TUE, KRdbTOURKILESH T TE2RbE, (Y] Kot
¥ C X, [WPpkiLOBERICHEKTE W < FA MR L ORME Lz, 1425, R, BRI
1785 1 fEicix, fEERA, Dr. Bienari, R 2SRE L, BRI CRRIGKBLBRE I
Wz bh, BRAEREDZ » 5 & I, 14RKIC &5 TE, FILLE—=LDOHE DI
fee ST TV, TW, TX] 0¥ KE O A, 1700, Y] OJbFEdD 1 Fk, 68°40'S,
38°48'E it b 0\ & & ST
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Mofoted, ML L 2BKOMALE» e LBbhs. ERSORIL, FIFIC TR
LTEH L oteny, NAMBIZARMT TOFRGMY S0 - 1cFEAs, ko2 8)
Ficbh Diis 5.

ok, IREE BT KBNS, Fid LioKREOCwe = » i X 2 KR (128258 O/
Fisks, 2 A13H DX E Fleet Weather Facility, Siutland) 13 31773 . N AEER
RIFND B E LT 5 H, BBILIA DS, 53°24" 1TH - e BEFIL, BED S URBAEMEER O
ERAT N L DBIRMH HHD L <, RO AHELT S Tiebb 7 Kk (54°08'), 8
% (55°55"), 9 (53°44’), 10k (54°01"), 11k (56°38’), 12k (57°41"), 13k(56°32"),
147 (54°33"), 154 (53°24") DL Fi3EEm&RNC X 5D TH 5.

6.2, HEuhfix
6.2.1. K E#ix

HEANHEHIES 0 (Fds LTV | (BT, KIWFIo R, (Y] OFEI0~ A fhiab, Y]

J9V0E ) 39WE J8°J0E

|
\
T

-— 69705
J V4 :/ﬂ;\;\\;%{\' j)\/ }7‘ lomm
\ R B
~ T — 5 & | KB }
v Q: a 5;%{&»: 8, g 12100 !

12 1.0 |PZY100

23 -18|P3>100

; g- w ;v P4
et M e AT
. A =
X I &7 Ly Y /

EESS —— e e T i e e et

S @ e R

. » // » e
= R / e

KD60-K % 57 > 7 K L # % [X

- BRFOEE — 5 U (Ves) T2 Km
(1A58. 68)

01 -551P4 278
06-42 PS5 250

e A Al
e 7TV

DI

U5 — — e ———
l 39°30€ 3900

K 4 KD60 - kK x v 7 Kk E#gisK



60 FOow e 3 (RO

EIRRIEE R A SR BB DAL R AL B AD 7 7, 7 2GR L. phTFELTL
foB D, K EEEL — bk, KIUFIO PR & R 38°30" DREICE D & LT, KEMEEL, ]
A1 Heplth . 0800, /MR, FIF, PO A+ —BREMIUARTTL, 5 Ur 6N
km ORIDOK Ex &L, B3, 1FEXKeH»hH100em 22 %, KEb —3°CEE.

2 B, MEf#EME ©, KB~y 272~ (LIT61LE5) T, KUFIDOTEHER X OkILF
HWF ORI A RD T, MU, EUNFERPCRAL. HELEEHEORER, KUFIoPE,
38°50’E % ##E L — b L L, 68°50/ SHHLHEMEL T A F/L A VEDHIZ L DD FLHP DI,
Lo TEhiEDL— b Ric, MewmTHAEL 5, 51U, HiEl,» OKEAEY L2,
KAV S5 TEFTHILEEL, 3H2000 6, NAETEH R L. 5 U6k, AL THE
A, FHRFEA Vb3, 2 &, B S, M, 8K, HR, BEREOMRH, Mt
A¥x—s—, KC20 TLEMF TOKBRELT L — + OFREXITL, 4 H1140, IEFIHE
M JFHE L.

4 H0600, .5 UAH KC20, 2T, X, /N, AR, BRA, fidt KHFEY
BIEFEA T L, KIUBEORESRRVICE T Loy, KIUDOWE, b bR Tii-R M
FETHKRYEB LT, TRIETFHUECHER, <L THEEB- I FHEY 4 TIRE L
foo TRV TEEEERBE LT, £V 7 ETOL— F ®iERT 5 H, KC20 L5t
L, E&ECE L. B, KiUdlcehrs FY 7 b, S FAandEd, H#BL O skrh2
7ous L 3km #Giz KD60 oL — F &3 7E L, 210003 Lic. RIBEEFETHE, &F, A
XTI S & LTh T

5 H0400, KD60 iz, KC20, 2 fmj2pEvy, Kid—7.0°C, #H5 50m & 5 RFied <&
hieREZFIB LT, I, #8, B0, &F, MR, ERA, s, AFF, EEAE,
KFEx v % KC20 255 ASI LTHFE Lic. 1050, #4 v+ 6 DOFF 3km DK F CHlE L
feps, IR, SR 77 AR o fefedd, KD60 Mt sic & L, KC20 (1%, &
Fx v oG T, 1530MBFNEMICEE Lic. 2/ETTIERE 72km TH 5 7o,

FH 2200, "EfMsa KC20, 4 C, KD60 DEEM S 7. K, #1160,
KD60 = KC20, 2 W& fELs, HO —7.0°C - KRiEO % 6 H0630, KD601XZ 5
ke X e, KD60 i S TRl ATl ik KC20, 2T, % L < $KD60 ks,
S IR L7s.

6 F, 1800, 5% 2 [EDK E#En s, i, 6k, KC20, 2T, NE» 7 — =,
D50+ + £ vEZRT X I LR YE 4 5O T D ICHGH, S U Hih/z. B3 2 Rfbk,
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I, oK EHUAAD L, TTRBRCLVWE LHEEEY BI NI L @25 vy
DENEHRE LTS, TWnEe dDRRITEK] ErhTubhdny, 680 TH
Tt b0z OF EHICH » L bk, BOKRELORD, FEORY, EBEr 7 —
ANT, NREEBO LV DA —TITHRELIA VT EXEDAT —FORBLXELATHR. F
LT, 7 H0300, ¥ L7=t%, 06300EFIZEMCEIE Lic. TOREHFEKZE L, 5 LDOFEESkm
£THH LT LHD v 7=k o 3 07 LIOKBEAA D SRS ORI 21 LT e

K E#6ixE 2 [ X Bk Y, KD60-609, KC20 2, +9 2&, BlE» 7
—A1HB, BHr7T—=218E, kKEr&Axzvr, DS0Fx 4+ v, M=vov, B, 7— 24,
MU= =Kk, KEXARERRE, AR, BEY ., v%, REB23.107F v TH k.
6.2.2. fuZes -

1 A28, Z@sbitsI . BREY 5320°, 27~ L D | AL bORH% ks
BURKROEECITiebivie. FE 184, LH5#, kA LEMHEEH 184, 1774 Mk
100/ » FT504r& L, 1 H20fE, 1{H1.8 v, 1H36F v THH. ZEEL, KAYE
4mrv,MM%@%rvf@D,BQB%%OT%T&Bﬁ&Lt.R,ﬁ%,gm@%
iR, oA Ry — v g valL, BEETE, $R112000~2100& L, BAEMIC S
FHBK L L DEBHTAEIL, 1600~1700& Lic. ZeidERCE Licss, BARRD K
B, FHIRLER T HOHIF/REN %, 7 H 1700, HOHIRD260°, 80~ L DM HH
BIRGE LIz 70 v A4 7 7Y, BEKOMBIA <, FokEb U 22 « A aBIRLH
N, KELARXWISRRZIT 6. 8 Hinik, IBfIFEMD312°, 21~ 1 A F THH L,
ZeElERA BT L. T 0k 2 ALl BRI EONED o 5 Uik, [EHEHRKRES R
HE A2, R VIREDOHOR, KBCKRE D205 L5, Ehd TR ORE
IeREBE L D AN D, 26 H ¥ TIT, TRTOHKMBEXRT L, BNE 5%, 909 AD
72 KT AR AN L, BEEML, E11ORT. ok, 15 KBLBR BLBGRCRE
THREE XOERIX, () TRTUKREKORERXED, ThXTh#y 400+~ (80), 35
Fv (0.5) THB.

6.3. Kuh@ix

158K D Fsth AR 1Y, BREERIEEO B & OIELAOBME M ORI H L, Xhbd AR
DTN DTH 7. BEREEDL, 27HI2LwATL, 2A1H, FEMCBLEKOZ
Rrd e, REOBEZX I HTET L, EIE<2—FHL. N5CBEREROTRY, &
mm&u#&@%ﬁﬁ%Aé%ﬁ?-



62 ST I Ciiagt
11 A il L7 H
@ o oazm | e E /s | 14| s L 1/6 | /7 /8 | 110 | 1/
—— , ‘ | x | | ; :
LR L 067 1,126 8, 351‘(1 865)* | éé%%ﬁ 9,757 1,371 4,670
. | | I | | I
| j | | ! |
M K | 3,697; 2,675 5,509 (6 550)%((6, 940)* (5. o1l 10,269 837 5,913
7 : ' i | i
N & 2,047, | L (995)% | oM 4243 540
‘ | i ‘ | ! !
T. 3 5 9.630 494 11,557; Gk 3,032 19
C + K 1,547 1,524 5,414 27 314 9
R fa | | 846 75 813 44 545
I 78 | 106 25 295
E # i 223 5 185, 225/ 1,193 ’ 22
S fr B 172, 793 i‘ i 441’\ 7,130, 2,558
A i % 1 500 27, 217 58 1,139 112 800
O 23 il it 11 25 | i | |
i | |
BEEH 283 18,462 4,803 23, 728’(7 545)*\(6 940)*(61%6%2 27,055 12,419 10,603
. | i i i
& 5k | 283 5,929 14,741 g6 819 13,790 15,273
‘ 1

| 19,529;;
| i

32, 079r(9 410)*“(6 940)*(.6 757)*

|

D %E%%Em:0ﬁ$ibf,dj(m17A)mlvAmﬁg%(m%%@ ZEGI

484,646kg &5
2) %t) O za FZ A

: 9097, 909 x 28kg =25,452kg

#F12 HihooFEHR, Bk X VOEHXEOLDHS T, bxﬁ“tﬁ&/\a
¥ OB OfF ¥ B la?;l B H % [IN =1

A A - N T - 24 y 197
X on -9 FEOE MM oK % 8 23
beH o i3 # I 4 8
KD-60 + = Sk - 1 3
D-50 = v v v & 5 20
Xq ) fts 9 41

it (1/3~2/3 D) 292
oo % R OE W OB Z | (s ) 597
KD60 % 4 TR 14 KR EZ A 2 MBEE Lo 5 D 14RKO AL, BRI o

», FENER IR, 607DEBH:,
p v —=DHRTD 30km EFTF A b,

D= VIR,

G & A-9 RO A1 FTRE, REMOBRE,
i 5D - 1.

R OB O AL, YR LR

D30 5 v =2 v rofir,

PEPBATRIEEDE S LT 572

1 A58, 60713, >

4 HIIX, HEERMT, NEEmO LR L.

ELOEEN

T L.

2 D50
65, 45kVA REMD = v o Vs, 7
AL 3NT 1 AHisE
K, 27 1 HRAEDCHMEMOHmR*X 6

L H»TI5,
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W% % ® G ke
1/13 | 1/14 ‘ 1/16»} " 1/17 1/18 | 1/19 | 1/20 | 1/21 | 1/23 1/24 1/25 | &3F9ET
. 242
1,300 3,821 244 %X 3,014 124 233 69 39, 491
1,387 ou| 108 311 158 28 . 600 55,020
21,994/ 16,528) 25,2151, 155%E) 31,070] 27,693) 22,705 11,651| 45,796 17,569) 56,918 313,152
[ | 2
e < 5,056
‘1359:_‘_7___ 35 3] (4 gapyor 466 32,989
‘ 735 9,570
; 2,323
. 803 1;202 95 129 1,145 435 5,752
1,254 2,094 1,207 753 4,146 13,285 ' 8 305 34,146
8 © 2,861
61 A 197
25,794/ 20,221/ 26,668/, %gé%ﬂ 36,865 42,281| 23,168| 11,659 45,796| 17,874| 57,518 456, 444
97,103| 24,042 26,912(17’%;6%2}: 39,879} 42,405. 23,401/ 11,728 45,796| 17,874| 57,518 495,935
3) wmry, FBPEHRED (5 v 4 —2BIR) : 6118, 2,104kg
4) * K E#H¥X:1/5 9410, 1/6 6,940, 1/7 6,757; i+ 23,107kg
5) ** F167:#i: 1/17 1~10f, N 12,520, T 4,638, Ky 12; i+ 17,170kg
F13 L AFROGEELDORE 5> FE X EEEE (X)) EFE
A/H oM () B OB 4N BB OB S U N P
(1) 1/16  1730~1800 ( 30) Eyo— x  x
.C2)  1/17  1440~1515 ( 35) FA b X x (%)
(3 1/17° 1755~2010 (135) ” x X x
“(4) 1/18  1455~1515 ( 20) ” % x )
(5 1/18  -1520~1735 (135) BBk x x % (%)
(6)  1/20  1825~1930 ( 65) F A ) x X
(7)  1/20  1930~2205 (155) B o x x (x)
(8 1/21  1515~1830 (195) v x x : X
(9  1/24  1440~1840 (240) KX x  x
(10)  1/25  1715~1745 ( 30) FA b X x x
(11) - 1/25  2000~2220 (140) g x X
(12)  1/26  1540~1835 (175) 73 X X OO
(13) .. 1/30  1345~1450 ( 65) F A b x
(14) © 1/30  1650~1740 ( 50) ” X x
i3 EIL 12 14 5 3 2 1 1
@ 3t v BRI(5) | 1055 1470 635 320 315 195 135
1055 1470 160 195 0

B

600

140
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ar70— k L
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73, 12/ 1 N1024/12712 x
12/ 2 N0457/12524 X
12/ 6 1201/11455 x
12/ 7 1633/11402 x
12/ 8 2128/11309 x
12/17 3355/11139 X
12/17 3531/11044 X
12/18 3826,/10959 x
12/18 4009/10953 X
12/19 4259/10949 X
12/19 4359/10947 x
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74, 1/ 3 6839/3847
2/ 5 6838/3835
2/ 7 6828,/3302
2/ 7 6827/3326
2/ 8 6824/3344
2/ 9 6740/4107
2/14 6732/4424
2/16 6628/4250 x
2/16 6459/4255 X
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2/22 6345/3413 x X x
2/22 6444/3431 X P X
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3/ 1 5835/0308 x x x
3/ 3 5037 /0805 X X X
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3/ 5 4255/1250 x X
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