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Measurement and Evaluation of Corrosion Products Deposition
Distribution in the Experimental Fast Reactor JOYO

Takafumi AOYAMA®*!, Kozo SUMINO"!, Tomohiko MASUT*2 and Takuya SATKAWA® 2

ABSTRACT

The Corrosion Product (CP) is the major radiation source in the primary
cooling system of an LMFBR plant. It is important to characterize and predict the
CP behavior to reduce the personnel exposure dose due to CP deposition. The CP
measurement was carried out in the Experimental Fast Reactor JOYO during the
11th annual inspection period when the accumulated reactor thermal power reached
about 143GWd.

The CP deposition density was measured using a pure germanium detector.
The plastic scintiilation fiber (PSF) was applied for the gamma-ray dose rate distri-
bution measurement and compared with the thermoluminescence dosimeter (TLD).

The major results obtained by the CP measurements in JOYO are the follows:

(1) The major CP nuclides deposited in the primary cooling system are >*Mn and
60Co. 5Mn is the dominant isotope and it tends to deposit in the cold leg region.
On the other hand, 8°Co deposits mainly in the hot leg region. The deposition
density of °*Mn is about seven times as much as that of %0Co in the cold leg region
and twice in the hot leg region.

(2) The deposition densities of *Mn and %°Co, and the gamma-dose rate were
decreased from the last data in the previous annual inspection period mainly due to
the short operation time and the longer cooling time.

(3) The continuous gamma-ray dose rate distribution up to 10m can be measured
by using the PSF in a few minutes. The PSF is suitable to measure the gamma-ray
dose rate distribution in the maintenance work area where it is narrow and the
mixture of gamma-ray sources from primary pipings and components. The data

base of detailed gamma-ray dose rate distribution was greatly extended by the PSF.

*1 Reactor Technology Section, Experimental Reactor Division, Oarai Engineering Center, PNC
*2 Inspection Development Corpany |
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#5.1 FUNEERK I 'MNBEEEMELR

TEEE (kBg/cil)
ATER | RIETEH RFHFE IR
Al € fu B B E H (1994. 9.20)
(cps) (kBq/edf/cps)| ~OBRE
- | 3
#MUME | FiaE
CP-001 1995.10. 5 3. 52 5.27 | 12.3
CP-002 . 1995.10. 6 4.24 6.36 | 14.8
CP-003-1 1995.10. 6 1. 02 1.53 | * 3.58
A LOOP
HOT LEG | CP-003-2 1995.10. 6 2. 42 1. 50 3.63|* 8.46 14.5
(R/V~IHX)
CP-004 1995.10. § 4.73 7.10 | 16.6
CP-005 1895. 10. 17 4. 52 6.79 | 6.2
CP-006 1995. 10. 24 3. 43 3.14 | 12.5
CP-008-1 1995. 10. 17 8.95 9.58 | 22.9
CP-008-2 1995. 10. 17 10. 4 11.1 26. 6
A LOOP -
COLD LEG | CP-009 1995. 10. 17 10,7 1. 07 11.5 27.5 32.8
{ THX~PUMP)
CP-010 1995, 10. 13 2. 91 .11 [ * 7.37
CP-011 1985.10. 9 21. 6 23.1 54.2
CP-013 1995.10. 9 11.7 12.1 28.3
A LOOP
COLD LEG | CP-014 1695.10. 6 29.2 1.03 30.1 70.1 45,7
(PUMP~R/V)
CP-015 1985.10. 5 16. 2 16.7 38. 9
B LOOP CP-No.1 1995, 10. 31 .79 2. 69 6. 62
HOT LEG 1. 50 13. 3
(R/V~THX) | CP-Ne.2 1995. 10. 24 0. 4% 8.24 | 20.0
B LOOP
COLD LEG | CP-No.3 1995. 10. 24 11.6 1. 07 12. 4 30.0 30.0
(IHX~PUMP)

E) xHOF—5 AL TREEEREH L,
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FEFEE (kBg/ctf)
‘ MEE | KEEH JFF4E
o & i & i < H (1994. 9.20)
(cps) |[(kBq/crf/cps) ~DOHE
] 52 B
#MyME | FHE
CP-001 1995, 10. 5 6. 57 9.79 11.2
CP-002 1995, 10. 6 4, 20 6. 26 7.18
CP-003-1 1995. 10. 6 4. 38 6.53 7. 49
A LOOP
HOT LEG | CP-003-2 1995. 10. 6 3. 35 1. 49 4.99 5.72 7. 86
(R/V~1HX)
CP-004 1995, 10, 9 5. 26 7.83 8.99
CP-005 1995, 10, 17 5. 91 8. 81 10,1
CP-006 1895, 10. 24 2. 46 3.67 4,23
CP-008-1 1995, 10. 17 3. 60 4,07 4. 69
CP-008-2 1995. 10. 17 4.93 557 | 6.41
A LOOP
COLB LEG CP-008 1995, 10, 17 2.52 1.13 2. 85 *3.28 5. 08
{ IHX~PUMP)
CP-010 1995, 10. 13 1. 74 1. 96 *2. 26
CP-011 1895.10. 9 3.19 3.60 | 4.14
CP-013 1995, 10. 9 2.89 3.07 3.52
A LOOP
COLD LEG i CP-014 1995.10. B 4. 77 1. 06 5.05 5. 80 6. 67
(PUMP~R/V)
CP-015 1995. 10, 5 8.79 9.32 10,7
B LOOP CP-Nol 1995, 10, 31 6. 82 10. 2 11.8
HOT LEG 1.49 20,17
(R/V~TIHX) | CP-No.2 1945, 10. 24 17.3 25. 7 287
B LOCOP -
COLD LEG CP-No.3 1995, 10. 24 9.20 1.13 16.4 12. 0 12. 0
{THX~PUMP)

E) *HOF—-7 %A L TEEELZESL LI,
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%54 BUIEERE | RTHHNZIEE (B) ZEREEHHORELER
Biff: mSv.”/h
BERA > b FEEE(m) No.1 No.2 No.3 No.4 EiE

26 24.076 1.13E-01 1.97E-01 9.70E-02 2.16E-01 1.56E-01

27 25.076 B.45E-02 1.47E-01 8.72E-02 1.44E-01 1.16E-01

28 26.076 7.28E-02 1.96E-01 9.43E-02 1.67E-01 1.33E-01

Hot Leg 29 26.776 4,51E-01 7.44E-01 1.20E-01 7.92E-02 3.49E-01
30 27.476 3.38E-01 8.49E-01 2.49E-01 2.67E-01 4,26E-01

31 28.251 6.78E-01 1.00E+00 5.01E-01 7.08E-01 7.22E-01

32 29.026 1.66E+00 3.77E+Q0 1.32E+00 6.56E+00 3.33E+00

33 29.926 3.57E+0Q0 4. 11E+00 2.78E+00 1.24E+01 5.72E+00

34 34.926 1.98E+00 2.81E+00 1.98E+00 1.77E+00 | 2.13E+Q0

35 35.926 3.29E-01 6.71E-01 4.38E-01 2.98E-01 4.49E-01

36 37.806 2.62E-01 3.14E-01 2.89E-01 2.03E-01 2.67E-01

Cold Leg(1) 37 38.246 2.18E-01 3.20E-01 2.37E-01 1.49E-01 2.31E-01
38 38.886 3.26E-01 3.68E-01 3.08E-01 2.74E-01 3.19E-01

39 39.702 2.37E-01 Z2.85E-01 2.97E-01 2.01E-01 2.55E-01

40 40.518 2.44E-01 2.75E-01 2.14E-01 2.38E-01 2.43E-01
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®£55 FIAEREITHBAZHRE (A) XERBRSHORELSE
BfiI : mSv/h
AERA b | BERE(cm) AFE CZE Ex @ GFfa i)

1 0 2.82E-02 3.53E-02 2.65E-02 2.40E-02 2.85E-02
2 20 6.18E-02 6.22E-02 4.38E-02 5.07E-02 5.46E-02
3 40 1.63E-01 1.21E-01 1.00E-01 1.03E-01 1.22E-01
4 60 2.22E-01 1.48E-01 1.48E-01 1.58E-01 1.69E-01
5 80 3.20E-01 2.26E-01 2.28E-01 2.12E-01 2.47E-01
6 100 3.45E-01 2.93E-01 2.88E-01 2.77E-01 3.01E-01
7 120 4.20E-01 3.35E-01 3.22E-01 3.60E-01 3.59E-01
8 140 3.85E-01 3.62E-01 3.80E-01 3.76E-01
9 160 3.88E-01 3.71E-01 3.84E-01 3.81E-01
10 180 4.03E-01 4.34E-01 3.82E-01 4.06E-01
11 200 4.48E-01 5.49E-01 4.56E-01 4.84E-01
12 220 4.67E-01 7.95E-01 5.20E-01 5.94E-01
13 240 6.62E-01 4.82E-01 1.05E+00 5.61E-01 6.89E-01
14 260 5.93E-01 5.17E-01 9.44E-01 5.60E-01 6.54E-01
15 280 5.16E-01 4.38E-01 8.23E-01 5.06E-01 5.71E-0
16 300 5.49E-01 4.00E-01 5.69E-01 4.45E-01 4.91E-01
17 320 6.36E-01 4.64E-01 5.46E£-01 4.93E-01 5.35E-01
18 340 6.66E-01 6.35E-01 6.72E-01 6.50E-01 6.56E-01
19 360 9.91E-01 8.82E-01 1.03E+00 8.80E-01 9.46E-01
20 380 1.42E+00 1.24E+00 1.55E+00 1.24E+00 1.36E+00
21 400 1.93E+00 1.94E+00 | 2.19E+00 | 1.57E+00 1.91E+00
22 420 1.41E+00 1.64E+00 | 2.10E+00 | 1.32E+00 1.62E+00
23 440 9.44E-01 7.87E-01 9.47E-01 8.12E-01 8.73E-01
24 460 4.75E-01 3.86E-01 4.75E-0N 4.83E-01 4.55E-01
25 480 4.10E-01 3.50E-01 3.63E-01 3.38E-01 3.65E-01
26 500 3.10E-01 2.73E-01 2.97E-01 3.48E-01 3.07E-01
27 520 2.50E-1 1.98E-01 2.32E-01 2.61E-01 2.35E-01
28 540 2.44E-01 1.79E-01 2.14E-01 2.32E-01 2.17E-01
29 560 2.55E-01 2.00E-01 2.26E-01 2.253E-01 2.27t-01
30 580 1.82E-01 1.81E-01 2.18E-01 2.15E-01 1.99E-01
31 600 2.86E-01 2.60E-01 3.10E-01 3.03E-01 2.90E-01
32 620 3.91E-01 3.90E-01 3.8BE-01 4.23E-01 3.98E-01
33 640 4.96E-01 4,74E-01 5.14E-01 4.95E-01 4,95E-01
34 660 5.75E-01 5.76E-01 5.59E-01 6.05E-01 5.79E-01
35 680 4.49E-01 4.47E-01 4.35E-01 4.21E-01 4.38E-01
36 700 3.22E-0 3.31E-01 3.00E-01 2.92E-01 3.11E-01
37 720 2.67E-01 2.44E-01 2.47E-01 2.47E-01 2.51&-01
38 740 2.34E-01 2.24E-01 2.26E-01 2.00E-01 2.21E-Q1




PNC TN9410 38-004

#5. 6 FllEERBEDPRISAERSE (B) RARERSHOAUEER
BAT - mSv/h
BERA | BEEE(cm) AFM CHR EAM GHE Eih{E

1 0.0 1.11E+00 3.09-01 3.30E-01 5.13E-01 5.66E-01
4 18.4 1.73E+00 3.64E-01 5.18E-01 5.96E-01 8.02E-01
3 36.8 2.68E+00 4.61E-01 8.58E-01 9.88E-01 1.25E+00
4 55.2 4,08E4+-00 1.06E+0Q0 1.22E+00 1.34E+00 1.94E+00
5 73.6 7.16E+00 1.53E+0Q0 1.68E+00 1.77E+0Q0 3.04E+00
) g2.0 1.21E+01 2.42E+00 2.16E+00 2.35E+00 4.76E+00
ré 110.4 2.32E+00 1.16E+00 2.79E+00 2.09E+00
8 128.8 1.03E+00 1.13E+00 1.20E+00 1.12E400
5] 147.2 9.834E-01 1.05E+Q0 1.01E+00 1.01E+00
10 165.6 8.70E-01 9.48E-01 6.30E-01 8.16E-01
11 184.0 S5.17E+00 6.63E-01 9.25E-01 6.51E-01 1.85E+0C
12 202.4 3.09E+00 6.65E-01 9.30E-01 7.72E-01 1.36E+00
13 220.8 2.19E+00 6.25E-01 1.05E+00 7.86E-01 1.16E+00
14 239.2 1.45E+00 8.04E-01 1.36E+00 1.08E+0Q0 1.17E+00
15 257.6 1.18E+00 1.17E+00 1.79E+0Q0 1.62E+00 1.44E+00
16 276.0 8.39E-01 9.79E-01 9.21E-01 1.59E+00 1.08E+00
17 294.4 6.50E-01 7.17E-01 7.40E-01 7.82E-01 7.22E-01
18 391.2 1.15E+00 1.91E+00 3.68E+00 1.79E+00 2.13E+00
19 403.1 9.47E-01 2.10E+00 3.93E+00 1.55E+00 2.13E+00
20 415.0 7.93E-01 1.61E+00 3.26E+00 1.05E+00 1.68E+00
21 426.9 4.77E-01 9.08E-01 1.78E+00 6.86E-01 9.63E-01
22 438.8 3.36E-01 5.83E-01 1.48E+00 7.13E-01 7.78E-01
23 450.7 3.40E-01 5.49E-01 1.28E+00 9.52E-01 7.80E-01
24 4672.6 4.05E-01 7.40E-01 1.90E+00 1.40E+0Q0 1.11E+00
25 474.5 4.52E-01 1.28E+Q0 2.93E+00 1.38E+00 1.51E+00
26 486.4 4.25E-01 1.C0E+00 2.15E+00 1.46E+00 1.26E+00
27 498.3 5.40E-01 6.65E-01 3.85E+00 1.64E+00 1.67E+00
28 510.2 4.98E-01 1.47E+Q0 4.91E+00 1.76E+00 2.16E+00
29 522.1 4.40E-01 1.68E+00 S5.12E+00 1.81E+00 2.26E+00
30 534.0 5.06E-01 1.79E+00 4,63E+00 1.75E400 2.17E+00
3 545.9 6.69E-01 2.28E+00 5.14E+00 2.27E+00 2.59E+00
32 557.8 1.03E+00 2.76E+00 6.72E+00 2.67E+00 3.30E+00
33 569.7 1.51E+00 3.28E+00 7.21E+00 3.19E+00 3.80E+00
34 581.6 2.35E+00 4,50E+00 8.67E+00 4.17E+00 4.92E+00
35 593.5 3.23E+00 4,93E+00 8.62E+00 S5.05E+00 5.46E+00
36 605.4 3.47E+00 4,96E+00 7.08E+00 4.58E+00 5.02E+00
37 617.3 2.91E+00 3.82E+00 5.33E+00 3.79E+00 3.96E+00
38 629.2 2.68E+00 2.98E+00 3.68E+00 2.77E+00 3.03E+00
39 641.1 1.96E+00 2.15E+00 2.51E+00 1.75E+00 2.09E+00




PNC TN9410 98-004

BIEERBEFRL 7 (A) RERERSHOAERER

=5 T
B&r : mSv/h
BERAL> | EBE(cm) AxmE CHE ERFE G SEE

1 0 1.03E-01 1.03E-01
2 10 1.14E-01 2.58E-01 1.86E-01
3 20 1.35E-01 2.70E-01 2.03E-01
4 30 1.75E-01 3.12E-01 2.44E-01
5 40 2.00E-01 3.49E-01 2.75E-01
6 50 2.27E-01 3.58E-01 2.93E-01
7 60 2.74E-01 4,89E-01 3.82E-01
8 - 70 3.10E-01 6.17E-01 4.64E-01
a2 80 3.80E-01 5.30E-01 7.55E-01 5.55E-01
10 S0 4.36E-01 6.19E-01 9.45E-01 6.67E-01
11 100 5.93E-01 7.84E-01 1.11E+00 8.29E-01
12 710 6.58E-01 7. 77E-01 2.18E+00 1.18E+00 1.20E+00
13 120 7.91E-01 7.42E-01 2.20E+00 1.15E+00 1.22E+00
14 130 8.42E-01 8.70E-01 1.68E+00 1.03E+00 1.11E+00
15 140 7.62E-01 7.43E-01 1.10E+00 8.62E-01 8.67E-01
16 150 8.20E-01 5.78E-01 9.00E-01 7.24E-01 7.56E-01
17 160 7.91E-01 5.12E-01 8.34E-01 6.35E-01 6.93E-01
18 170 4,53E-01 6.90E-01 5.69E-01 5.71E-01
19 180 4.93E-01 6.79E-0 5.26E-01 5.66E-01
20 190 4.12E-01 5.79E-01 5.00E-01 4,97E-01
21 200 3.87E-01 5.65E-01 4.47E-01 4,66E-01
22 210 3.44E-01 4.97E-01 4.09E-01 4.1 7E-01
23 220 2.92E-01 4,62E-01 3.52E-01 3.69E-01
24 230 5.23E-01 2.73E-01 4.38E-01 3.50E-01 3.96E-01
25 240 4,74E-01 2.56E-01 4,12E-01 3.36E-01 3.70E-N
26 250 4,61E-01 2.55E-01 3.60E-01 3.23E-01 3.50E-01
27 260 3.88E-01 2.66E-01 2.63E-01 3.29E-01 3.12E-01
28 270 4.25E-0 3.02E-01 2.94E-01 3.64E-01 3.46E-01
29 280 4.56E-01 3.72E-01 3.28E-01 4,62E-01 4.05E-01
30 290 4.41E-01 4.34E-01 3.60E-01 5.03E-01 4.35E-01
31 300 3.81E-01 3.79E-01 4.05E-01 4,52E-01 4.04E-01
32 310 3.27E-01 3.17E-01 4,78E-01 4,24E-01 3.87E-01
33 320 2.96E-01 3.04E-01 4,02E-01 3.85E-01 3.47E-01
34 330 2.90E-01 2.76E-01 3.57E-01 3.25E-01 3.12E-01
35 340 2.89E-01 2.63E-01 3.41E-01 2.96E-01 2.97E-01




PNC TN9410 98-004

%5 8 EIEEREAF - "T70—85 4 (A) EESERIHFOACER
B4 : mSv./h
LR s > b No.1 No.2 No.3 No.d | Figi@

C 5.08E-01 4.82E-01 6.45E-01 6.34E-01 5.67E-01

D 7.25E-01 6.796-01 | 7.51E-01 | 9.40E-01 | 7.74E-O1

E 2.86E-01 2.96E-01 | 2.65E-01 | 2.36E-01 | 2.71E-01

F 1.99E-01 1.34E-01 1.60E-01 1.87E-01 1.70E-01

G 6.62E-01 8.92E-01 1.02E+00 5.31E-01 7.76E-01

H 3.50E-01 5.90E-01 | 2.81E-01 | 3.00E-01 | 3.80E-01

| 5.37E-01 | 7.66E-01 | 9.08E-01 | 3.36E-01 | 6.37E-01

J 4,10E-01 4.14E-01 4. 71E-01 5.01E-01 4.49E-01

K 2.89E-01 3.78E-01 | 2.84E-01 | 4.28E-01 | 3.45E-01

L 2.48E-01 2.63E-01 | 2.38E-01 | 2.91E-01 | 2.60E-01

N 5.27E-01 5.95E-01 1.06E+00 5.40E-01 6.81E-01

p 8.598-01 | 7.81E-01 | 8.74E-01 | 1.13E+00 | 9.11E-07

M 6.35E-01 5.07E-01 5.84E-01 7.58E-01 6.21E-01
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PNC TN9410 98-004

6.

1

CPfESHTOHTE

TEE] 1 REANREET (AV—-7) OCPRESHTIIOVWTE IEI~FIEE
MREHHFORAET -7 OHEBERE6 1, K6 1 BXUKSE. 2icmd, **Mn Off
ESHI>VWTHE, ko VY (HL) TREPHCEFLUALBENICEL TV BN,
=N FVY (CL) TREVCEECERFLE, 4 ~4 5 EREHE (EFPY) %
ZHELAEIEAECHRESTRMIUANVIZELTWS, —F, *°Co ORESFHICD
WTi, CLBXUHLEDCREEOLRZRL, B THRIEHRERD S afI{ER
ZRLTWa,

MERIFHET NV KEXDCPOBITEHZHET S L. **Mn RIGHNRNEER
& (Soluble Species)>: LTEITL, HLTREEDHE., CLTREEGEELTOS
ENTFOERNERNERBETHLEEZLoNE, £/, "Co 2T IE, 2B
LhhroadeiFoEREEE O sMBENELZORTED V¥ | CPEHFT
fiz—F “PSYCHE” ORI THIOMERMBRINTVWS, £/, **Mn LT
0Co DRIBEZEER., EbIRCLADANCLIMEYAZVMN, ChZFHEOREL
(CL):23m/s. CL2): 4 8n/s)ickBdbDEEZLNS,

ZFEBIELEOMMIB LU 'CoDNBEFREOLELHEOCHBEKSG 2 IK/RT, "M
ONBFERNGE 2 1ISRTLHIICCLER. CL, HLOMFEIEL . WTFh O
= b % 8 EEMRER (RTFHMEEH130,221M0d (3. 6 BFPY) ) THKAEER L
#%. 150, 004MWd (4. 1 EFPY) O % 9 [E. 167, 951MWd (4. 6 BFPY) O I0EEHBRE &
FPBERIZR LI, SEAELA-BIEIERRER (171, 160MFd (4. 7EFPY) ) TIid.
FEOREPRELBOFEFFEENS DL, BEFEFINZ VAN E L2 &
L&D, FRCPOEENDUEM- It HEFENSISERD LI, ThEE
BT a&, “Mn OELNFTy Fidd4~4 SEFPYEBOBMETHEIICELLEELZ DS
o, —H., °Co ONBFEER, 6.2 2R+ &I5KKHL, CLE@, CLIODE
K&, SECAETR EZOERICIOBDLTVWASA, **Mr LD EFHELEL
feh, TOREEAOLEHITHY ., &L L TRNERIALGNS,

BN, BEIALEIOCHRBEHETHEIUCESRLFE 6 DNEHREHEMPIE L
TCPRBEENEHMCLERELTVEY., TORKEEI 2 THENRTLSIC. BHFFE



PNC TN9410 98-004
BHO 1 RGHNHPORRREO LRICERTAO0LEALNE, THEHE, W6
BEMRERBPICI-NVEFFS vy THRZ@|EN, FRERCA-BTREHRE
LA, 1RIGHH T YV LBOBRREENL T ppmTEEINTWLEDICHL T,
FROEBREMOFETHFESEICE 3 p pmll ETEEIA TV,

6.2 HBE-EERDOrE=FL0HB
BHEHEILO I REEERDO y REROFEHEOHEBEE %G 2 BLUKE 3icx
CF. CNETORAEBRBVC. BEFFEL,ASHMERE CORNTMR., EVIBAT
0 (BTEEHFHKRE) . RVWEST 1T0H (FIEEHERE) TH-71405, SEHOD
METIE., 3788 ERERL LA HPHAREN -2k, TIUMIORRIRL D v &
BEEAE RO L, SEO T BEELALE. CLETH Sv/h. CL1TH
0.2mSv/h. HL T#0.3nSv/hTH O, *°Co ONBFHANEENEVWHLITHXT,
{Mn OFENAKESZEHEHDSCLIN. CLOTR., EBENAE{ETFLTV S,
Ric, BEXTO y BEROEB VTR, TTHX (A) T, £ EEHRK
EROAELTREMLAY, FINEHREFHTORMETCRBLL. F10RIEHR
REHFFATOMETCIFABETS D, SEORAETR, BHNPEEAEVLLEADLE
(+ F YUY LFRAL : 0. 4nSv/h, BREE : 0.6mSv/h, TET L F+ LT# : 1. 6mSv/h) .
Elo. AV-7OEREREATR, FLECEHRENOAEEX TEEMNNA L H,
FEIE~FOEIEHREBTRIFRETHD., I~V FLVIENBTEI LMD, &
EOHETCEC LEERTEEAHOEHICL Y RESFLLE (F—R"Tn—J X
RO, 8nSv/h. #HZFEE0. 9mSv/h, M 2 X0 505v/h) o BlLED XS, BEEE
DrBBEEUVARILDL, IRFEBEOCPHEISOMEEHEOERETRL I,

6.3 THELEHHATENOPSFOBRE®

PSFid, TLDORERREE KL, AIEHORK bHBENERTHEC
Ebb. SEOr BBEAHAECHP SFREBAEEERKLELTOLSFETS 3,
RHEBOSBELVRVEBEATO y REROEMB(IELTR, Tv 7+ — V54
VIEIREOAS Y BTSN RERBETE, BXInETO ¢ BEEOEHES
PGSR (MAR) TRIETER, 1, BRVER - R T, TEECBERTLS
BEEZEEMLLT, BB TADOT JEANEE THVWRFIMEELYVTIRO2VWTH, v &
ERAHREMCAETE, ZHEBROF -y RBCHET B EMNTE I,
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R RERE (1981, 12, 23) (1983.12. 3) (1985. 5. 1) (1986.12. 6) (1988. 9. 7
ﬁan GDCO BBCO Ean GGCO EBCO Elan BUCO BSCO 54Mn BDCO ESCO Ean SUCO BBCO
CP-001 1.6 | L75 | - - —~ - | en3 | 548 | - | 3.3 |10.2 — | 2.8 |13 | o.802°
g8 002 14.8 | 0999 — | 199 | 268 | — | 286 | 33 | - |32 | 577 | — | 26 | 59 | .29°
9 0031) | 2217 2.25 | - 297 .07 | — | 6407 514 | - 9.73% 13.4 - 8.70410.4 | 2.25
b 0032 | 7.59% L10 | — | 10.8% 289 | — | 1714 287 | — | 28.8% 59 | - | 150 544 | 1.7
” 004 19.7 { 175 | - | 928 i 42 | — | 340 | 414 | ~ | 4.9 |10.3 — 1306|870 | -
Z 005 17.8 | 151 [ — | 209 | 411 | — | 282|833 | — | 40.5 {130 — | 2.0 | 825 | -
B 006 13.2 | 0.477| - | 165 | L8 | — | 253 | 242 | — | 307|338 | — | 27.4 | 3.3 | L67
Fon
=]
WY | 1.0 | 140 | - | 2.1 ] 380 | — | 287|462 | - |35 |88 | — |27 62| 188
1 HX | CP-007 18.2 | 3.02 | -
3 |CcP-0081) | 58| 0.429| — | 185 | 285 | — | 268 [ 370 | - | 417 | 408 | - | 495 | 3.81 | 1.05°
! 0082 | 6.14| 0.396| - | 13.2 | 223 | - |27 |36 | - |5L1 (837 | - | 5.3 /|37 | Ldal*
y 009 T.66( 0.818| — | 144 | .23 | — | 306 | 237 | — | 572 | L34 — | 44.2 | L24 7 1.471
F 010 8.47 4 09187 -
LR | 0l 7.8 0.852) — | 151 | 119 | — | 3.0 ] 133 | — | 855 | 414 | — | 59.5 | 3.40 | 0.607"
7E
() gy | 6.76| 0314 — | 140 | 187 | — | 30.2 | 276 | — | 528|398 — | 521364 —
K > 7 CP-0122 53.0 | 4.50 | -
3 | cP-013 9.81( 0.255| — | 23.0 |13.2 ¢ — | 541 [15.2 - | 859|338 | — | 956 | 3.05 | L28
| 014 22.4 | 1.59 | — | 339 | 458 { — [101 | 540 | - ju7 | 810 - |139 | 6.18 | 093"
W 015 9.92 119 | — | 161 | 298 | — | 551 |52 [ — [682 57| — | 746 | 65 | 0673
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1) <ENDRITEIEZ R { F¥fE 2) Bififideps

$00-86 OTV6NL ONd



#£6. 1 Il RELSHZESE (A) OCPHEFEEDOHRE (2.72)
_ (B4 kBg/cm?)
FEoEEHR (Mk~0) [HIEkEHR (Mk—0) | FIOEEHR (Mk—1) | HI1IEER (Mk — 1)
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San BI]CO EBCO “MII BDCO EBCO “MI] GOCO EBCO ﬁan GIJCD EBCO
CP-001 33.7 |11.3 1.63 % 27.1 }|11.8 - 27.1 {11.8 Li9Y 1223 | 11.2 -
s 002 40.4 | 7.25 ( 2.52° | 31.9 | 7.97 | 0.862*% 31.6 | 7.87 | 1.88 | 14.8 .18 -
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i 006 35.3 | 8.81 { 2.66 | 23.4 | 3.16 | 0.145% 25.3 | 3.98 | 1.98 ! 12.5 4230 —
frisrd
B
SFUIREHEY | 39.4 | 8.72 | 3.03 | 20.7 | 8.44 - 30.0 | 8.45 | 2.35 | 14.5 7.86| =~
IHX | CP-007% 30.7 | 3.06 — 23.3 | 1.23 -~ 22.7 | 2.54 - 10,1 .91 -—
a CP-008(1) 88.8 | 3.81 | 1.67 % 67.1 | 4.67 — 70.5 | 1.86 | 1.07 | 22.9 469 -
I 008(2) 97.5 | 3.96 | 2.04 % 74.3 | 4.66 | 0.9414 77.3 | 1.99 | 1.31 | 26.6 8. 41 -
y)” 009 98.4 | 2.00% 2.37 [ 79.1 | 3.28*% 1.13 % 755 | 1.48*|1.58 97. 5 3.28% ~—
K 010 25.9 *| 1.63 * 0.259*% 22.0% 2.96 % - 26.0 ¥ 2.39* 0. 451 7374 2.26% -
LR 011 92.1 | 4.00 | 0.888 8.2 | 4.23 - 80.7 | 5.37 | 0.884] 54.2 .14 —
7E
(1) | FEISEgY | 04.2 | 3.92 | 2.37 | 75.4 | 4.52 - 4.4 | 3.07 | 1.31 | 32.8 508 —
3 > ) CP-0122 - - - 81.3 | 7.68 - 55.9 | 7.13 — 28. 8 .70 ~—
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A LODD 2) 21
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A LODD 2} 2)
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{ IHX~Pump) '
B Loop
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MWd .
1} 5 5 MWTOHAERBREREZICNE
2)
a1 BT 2 EERIFD BN ERUCY 2 EERTED WIEERBOTLD FTFic sk sitsR s
= X

Bk s

CM#-41-1 o L 2 EEBmR

GM#-Ai-) Ik DR ARDLIL

700-86 OTPGNL ONd



#6 3 | RERHFRRT (A) OCPHNEWOINNMENEHED] (C/E) :
(G : kB q /et )
MIEERE Gk~ 1) |BAEDER Ok~ 1) |ASEER Mk-1) [WOEER Ok-1) |HTEER Ok—0) |BOEESR Gh— 1) | HOFRE 0k-1) | MOERR Gh—1) | FUESESE Gk 1)
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MR | GBS | O/ | BHONA | SN | O/E [ MU [ i f /8 | abeed | o | o/ | arvon | e | o8 | ek | musesn | o/ ] arswen | e | oe | semen | e | o | v | susee | /e
HL 17.5 1.0 {1.03] 16.9 201 [0.84F 3T 20,7 |1.32) 36.2 | 36.5 [0.99| 357 21.7 | .29 49.6 39.4 (L2610 377 29.7 [L26] 3.0 30.0 | LO3| — 4.5 | —
MMn fCLIY| 6.99 6.76 |1.03) 26.3 14.0 (.88 75.5 30.2 | 249 858 52,8 | 1.62| 79.6 52.1 [ L53}F 105 8.2 [L11| 78.8 75.4 [1.04| 64.8 4.4 (0.87| — | 32.8 | -~
| 12.1 1.0 0.86| 46.6 24,3 | .92 133 T0.1 | .80 152 90.3 | .68 | 140 103 .36 | 185 165 1.12] 139 139 1.0 114 127 0,90 — | 45.7 | —
HL 1. 60 L40 | L14] 182 3.80 [0.48| 5.14 4,62 | L1L] 821 8.84 |0.93] 8.47 T.62 [L11F 910 | 8.72 [1.04] 8.58 B.44 [1.00} 810 8.45 [0.06| — 7.8 —
**Co |CL| 0.566 | 0.374|1.51| 0.758] 1.87 |o. 40| 2.70 2.76 [0.98( 4.26 .98 | LOG| 448 3.64 | 123 4.92 3.92 | 1L.25] 4.74 4.52 (L0535} 4.48-]| 3.07 | .46 — 508 —
CL2y| 0.921] .ot Jo.o1| L27 3719 [0, 4.66 5.35 [0.87 7.44 6.0 |1.23] 7.84 5.26 [1.49( 8.58 6.12 | 1.4[] 8.21 7.40 L1 | T7.81 TAT {LO4 | — 6.67| —
L )0.0258 — | — 1.9 f — [ — | 0884 — | — iLe { — | — 4. 96 L83 12.64| 5.48 3.03 [1.8¢) 3.20 | — | — | 2.60 2% |[LU4) — | — | —
#Co |CUD|OMN| — | — {622 | — | — 0.503] —  — | 5.5l — ¢y~ | 21| — | — | %17 237 FLM| L86 —_— = L. 56 L3 L1 — | ~— 1 —
CL2yj0.0148| — | — g | — || — 0877 — | —| 062 — | — | 485 1.28 |3.78( 5.51 — |~ 1323 — ]| — 1] 27 | - — ! — | —
R LA (GWd ) 27.00 39. 50 G1. 67 83. 85 105.3 130. 4 150, 6 170.1 ———
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