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Experiments on the Wave Pewer Generating System — “KAIMEI”,
Interconnection test with electric power system

Y oshiki Hagihara*> | Hiromichi Yokomizo*®,
Yoshio Masuda*?, Yasuaki Hasegawa**, Kenichi Ohno*°

The Japan Marine Science Technology Center (JAMSTEC)
began studies of a wave power generating system employing an air
turbine from 1974 under the national program of the Science and
Technology Agency and carried out sea experiments on the wave
power generating system, “KAIMEI”, after v}ater tank tests on small
models.

This study have become of major interest in the world as the first
large-scale development of wave energy utilization and was adopted
as an international project theme of the International Energy Agency
(IEA) in April 1978. It pursued the development o'f wave power
generating techniques with an air turbine system through international
co-operation with the UK, the USA, Canada and Ireland. Results of
the interconnection test with the electric power system for the utility |

industry carried out in the second sea experiment of the “KAIMEI”
is the focus of this report.
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&1 REIS otk

Specifications of the air turbine

=2 HREBEOML

Specifications of the generator

TH H {t K
item specification
7 F2Y e s -
tyge horizontal type axial flow
impulse turbine
S N> < 1/416
throttle factor |
Bt
runner
A S 5 1,400mm
outer dia.
B & 6 0 #
number of blades
[T = 3,896’
area of exit
- TV =7 LEEHY
materials aluminum alloy castings
7 Edles
nozzle
A 1, 350mm
outer dia |
X ) 50 &
number of blades
mo A 2,238 e’
area of exit
% I | TNI= LEEHY
materials aluminum alloy castings
SCFFA M E i) M, (SS41)
materials of supporting steel
frame
|0 iR 615 rpm
revolvtions

TH H ft R
item specification
m ¥ =R Bty = A R
type horizontal type squirrel cage
induction generator
(2) SRRz AR
enclosure totally enclosed fancooled type
(3) EREHN 125kW
rated output
4) =EBE= 156kVA
| rated capacity
(5) =EIBELE 200V
rated voltage
6) H 3 ¢
no. of phase
(7)  EREE K 50 Hz
rated frequency
(8) EFREIA 450 A
rated current
(9) EAE R 615 rpm
rated revolvtion
(100 250 3R [l #xE 2,000 rpm
" runaway speed
1D # & 10
no. of pole
(12) AEtkE Al | E L
class of insulation E class
(13) #aEhH 50 A P=F N
starting method star-delta




#= 3 TEBDOMLEE

Specifications of the tansfomer

TH H 1t fk
item Specifications
(1) & A BRXEGST— L N EES
kind dry type self-cooled
transformer
2) & = 200kVA
capacity |
3) & & 6.9-6.6-6.3-6.0kV/200 V
voltage
4) M 3 ¢
no. of phase
i5) R W # 50 Hz
froquency
6) A HE B f
class of insulation 1 B class
(7) = 1% LB 7
rating continuous
(8) #& | = Z, F=—=T I
connection star-delta

w4 GEkrgEB L URMASEDOLER

Specifications of the circuit breaker and the contactor

FH 153 B S £ [A] Bk 2 #5F [0l B

application main circut of generator |main circut of transfomer
fili 1 1 S W 2 i B B R i g
kinds | air circuit breaker electromagnetic contactor

(low voltage) (high voltage)
B ET
b 2 i

device No. . 22 1
7&—%%4x 1000 A B
frame size
TI'-E SR
i B 3 3
no. of pole
o 1EEJ—
L 600V 6. 6kV
rated voltage
£ ke Sl el
bl 1000 A 100 A
rated current
TE B T A
rated interrupting 50 kA (250V) 2 kA (6.6kV)
current

JAMSTECTR 7 (1981)
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7% 5

PR A

Protective device

e e il
BREET % el B %
device.No. article REEkIIE remarks
(PCTIH#%)
27 1 ARBEE) L — 170 V PT 220/110V
under voltage relay |
59 1 BEE) v — 230 V PT 220/110V
over voltage relay
64 V M BEL )L — | 80V PT 220/110V
' overvoltage ground
relay
51 1 WEAR) v — 700 A CT 1000/5A
overcurrent relay
12 IR ) v — 1600rpm
overspeed relay
13-3 ) L — 690rpm B EL D R 3 PR
overspeed relay for self-exciting protection
3= AEEE) L — 510rpm B Cl gt iEH
speed relay for self-exciting protection
38 B HE) L — 85°C il 2 i JE
temperature relay for bearing temperature
38 WG |#EE) L — 115°C A Aok i, B
temperature relay for winding temperature
26 T mE ) v — 857G 2 aw ik H
temperature relay for transformer protection
181, - MERE ) LV — 540rpm BB AN
speed relay for 52 | closing
13-2 MR v — 660rpm 5B AH
' ' speed relay for 52 I  closing
£6  FELBH

(1)

Land facility

JEWTZ:, Circuit breaker

H % S SR H
swplieation for power S:Tfstem
interconnection
o FH Vi A2 W 2
'kilnd oil circuit breaker
ar il 52 B
device number
w® 3
no. of pole
E S HIE 7.2kV
rated voltage

(->-2'<, continuous)

JAMSTECTR 7

(1981)



EAEE I
rated curren!
SE NI R I

rated interrupting current

400A

8kA (7.2kV),

(2) #fH= > 7 % —, Capacitor

EIGA = 50kV A
rated capacity
H # 3¢
no. of phase |
O B 5181 b
| frequency
A= o 6.6kV
voltage
(3) #¥EE %%, Lightning arrester
EEE 8.4kV
rated voltage
5 ' 50/60Hz
frequency
NN RN 5kA
nominal discharge current
(4) {R#ERE Protective device
A TE ﬁ* iz -
sE RS & el o #
device.No article setting remarks
sviee e (PCTI#8)
27 PAREE LV — 5100 V PT 6600/110V
undervoltage relay
59 BEE) L — 7200 V PT 6600/110V
overvoltage relay
51 WER ) L — 24 A G- 30454
overcurrent relay
67 S |FifEHMI) L — 24 A CT 30/5A
directional short-
circuit relay
67 G |H&EHM) L — 200mA
directional ground
relay

JAMSTECTR 7 (1981)
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T oN—F v 7 HRDLFR

Specifications of the damper tank system

#x* 7

"L,-.
P

(1) ) [ F&E, areas of air chamber:
(A)BLU(B); AFt 43’
(C)BL(D); AFt 50m’
FoN—2 0 TDEE vo
fefy, port; 360m3

4%, starboard;360m?®

R B X R
(a)F-# %, valve mechanism;

4 ¥4 3, four valve type

(b)Fe¥eZr, number of valves;
eSS,
X & JH, for atmosphere
f ) &, throttle factor:

g—¥ /) ANk,

}%%‘E’T total, 93m’
(2) lumes of damper tanks;
}%%ET total, 720m°®

(3)

for supply and exhaust96f%

241&} &2 total 120%%

areas of turbine nozzle;
0.2238m°
areas of air chamber;
93m°
throttle factor;0.2238/93=1/416

2SR B DA,

Y =,

3.2.3 Fr—F LI HR WEDTER ESIC L7,

BRI—CCHRICLEDHENRE T, WED B LFEEFCRTEORE ST 2EBE, %
— L ORNIDKRELSEET 2, TOHNETEH LRAK, BELLOBEEFRRL 2BL0EE
BT B0, o= R EBFRALL, REBE LT, TV A—F—Dflli#Ela=> MESHT

X5 ;tﬁ”/n--?,/ﬁﬁ”twfﬁﬂi' , M6z HREBEIEEELTESLLHICZL 2,

B kDT F JOREETRT.

TN LDRFNERENSL L BH IR EN
REBERE S REB LURBENS v —F
JNIC AN, IENRY 5 ERECQLDEHAWT
BB O TN ERER2 RBEB LU — 2
Y IZWCEAL, ZREZFERBICLLNOL, BRY
—EVICHASE, BRENTBIURBBERNIDOE

3.3.2 HILEDEE LM
%E F & 1}‘*9‘. TNTHEAERETH 5,

3.3.3 #lEERE
“@%“L@hﬁ%ﬁ%ﬁ;wﬂm%mﬁiﬁ
fiiic, BEDORELBEAICIE, BIhRORilES

BEhET 5,
RT3 —F > 7 DfFERRT,

3.3 # fF
3.3.1 ¥ & #

RERDGE), #1013, BRAEE 2 i3ER

86
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4. HEREREE
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g B R e e
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Dt

X5 7vre—2 0 7 HRDRE

JAMSTECTR 7 (1981)

2852, air pump room

o2 FH, valve box

S8R, generator

v+ #—Vt 2, turbine

o/ Z ), nozzle

r=+7 >, runner

28R, air flow

R valve

F =T 7 (RFE),
damper tank

S sR—= A CIERE),
damper tank

Damper tank mechanism

5

(negative pressure)

(positive pressure)
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&), B), (C), D)2=5 %=, air chamber

K6 5'>re—%> 72 HROMIEEX
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BRI, electric output, Pc (kW)
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