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— Report —

Development of Oil Operated Virtual Environment Equipment (OOVEE)

Hajimu Tamura"", Eiichiro Araki', Masataka Kinoshita', Yozo Hamano', Kazuhiko Kashiwase', and Yoshifumi Kawada'

A test system for seafloor / borehole sensor, OOVEE (Oil Operated Virtual Environment Equipment), was equipped for long
term sensor stability evaluation. OOVEE consists of two +/— 10 mK stability isothermo baths, a +/— 3 kPa stability (short term typical
value) deadweight tester, and 6.6 L pressure chamber. The range of temperature is —2 to 175 degree Celcius, and of pressure 1 to 100
MPa. Pressure and temperature in the chamber were kept at 60 +/— 0.05 MPa and 2 +/— 0.008 degree Celcius for 22 hours evaluation.
Variation of pressure came from acceleration of piston rotation, and more stable pressure can be supplyed within 2 hours. Temperature

homogeniety of the isothermo bath was +/— 15 mK beneath 10 cm depth.
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Volume: HIP MPG1-30000) 7S HERE S, FESZ2:0 7
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5.
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Fig. 1. Schematic of OOVEE. OOVEE consists of six parts: OOVEE-
PC, OOVEE-RP, the pressure chamber, pressure tubings, and two
isothermo baths (OOVEE-LT and OOVEE-HT). V1, V2, V3, and V4
are valves. OOVEE-PC is the pressure control including a deadweight
tester and a pressure control pump. The pressure chamber is pressurized
first by rough pressurinzing aparture, OOVEE-RP, which includes a
booster pump, and then controlled by OOVEE-PC after pressure
adjustment by a variable volume included in OOVEE-RP. The pressure
chamber’s temperature is controlled by one of two isothermo baths,
OOVEE-LT and OOVEE-HT.

1. OOVEEOfi§§X. OOVEE|Z, OOVEE-PC, OOVEE-RP,
JEN 7S, E R, % L CTOOVEE-LT 3 X FOOVEE-HT @2
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FHNY 7 TR 22— 24 (Variable Volume) % AW CTHETI %%
FAEEL 729 2T, OOVEE-PCTHIHT 5. ENEHORER, 2
2 5 HiEM (OOVEE-LT 3 £ IFOOVEE-HT) @\ 7§ 1L Tl
|55,
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Fig. 2. The pressure chamber. a: total image of the pressure chamber.
b: cap of the pressure chamber.
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2.4. OOVEE-LT

OOVEE-LT (3751320 LOHIGAE C, b —% — L&k
WAz 5 (Fig 3). WHBEAREDHEHIT AV TOR
E2mEVHFRIDND Y, EIENEREOEEIT A )V OHL
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Fig. 3. OOVEE-LT. a: front view, b: cross section from right side, c: agitating unit, d: regular covers, e: cover for temperature measurement. A - G on d

and e are thermometer sensor holes. OOVEE-LT consists of two parts of the conditioning part (right of Fig. 3b) and the bath (left of Fig 3b). The agitating

unit (Fig 3¢) is stored into the conditioning part as the pressure chamber (Fig. 2) into the bath.

[X3. OOVEE-LTOHiEZ &, aldfimX, bidAMWA»SLOMHEMTH L. cl 3B TH L. dZEEH O, el ZREMNEROETH 5.
OOVEE-LT ($f2-F- i FEAHHTES (Fig 3b4H) L H-FOREMHNAEL (Fig. 3b75M) (200 5N b, IR IR (Fig 3¢) 2INE

S, BRI IR DTS (Fig2) PIUESNA.
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IXOOVEE-LT LR U CTh ), BiiifkL L CldfEmfbs: T
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D OOVEE-LT & 3Ll L T\ 578, FEERE TR % HUE
D728, LA & RIS 7255 & 9 (S HIE
BRI TWAD, WHIFHE, CORAEICZRd LIk
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Fig. 4. OOVEE-HT. a: front view, b: cross section from right side, c:
agitating unit. OOVEE-LT consists of two parts of the conditioning part
(right of Fig. 4b) and the bath (left of Fig. 4b). The agitating unit (Fig.
4c) is stored into the conditioning part as the pressure chamber (Fig. 2)
into the bath.
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3.2.1. BRI 7B
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Feharz720, BIEFEADOASIREZTCOMENE H1T7% -
7z. SAHF Ofl%E 1L 1070 HIFE & L7z, OOVEE-HT (2D
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Fig. 5. Pressure variation during pressure holding test. a: overall
variation, b: magnified box in a.
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