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Development of the Crosshole Injection Test Apparatus

- Construction of the Injection Control Unit and Downhole Injection Equipment -

Michito Slﬁmo*, Tomoyuki Aoki*
Yuji Ijiri*, Yutaka Sugihara**

Abstract
As a part of works on the development of exploration equipment to obtain the hydraulic
properties aroun& the drift, the crosshole injection test apparatus, which will be used to measure
the hydraulic conductivity, storage coefficient, pore pressure, hydraulic connectivity and
anisotropy associated with a single fracture existing near the drift, is under development,

This apparatus is éapable for conducting a sinusoidal injection test which has the advantage that
the test results are not significantly affected by the natural ground water perturbation.

Based on the design which was completed last year, the injection control unit and the
downhole injectipn equipment have been constructed in this fiscal year.

Detail design was reexamined during the construction stage to satisfy the given specification.
The servo controlled double booster pump was used to realize precise pressure and flow rate
control. The packer system uses the reinforced rubber with high sealing capability and high
stiffness. The downhole equipment also includes the quartz pressure transducer with high
precision and high resolution.

The overall capability was confirmed through the laboratory performance test.

Work performed by Taisei Corporation under contract with power Reactor and Nuclear Fuel Development
Corporation

PNC Liaison :Koji'i‘{Tsubota, Technology Deviopment Section, Chube Works, Power Reactor and Nuclear Fuel
Corporation

* : Technology Research Center, Taisei Corporation ** ; Engineering Department, Taisei Corporation
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NOZZLE —. __} T —
FILTER — [ =l = 1L FEEDBACK SPRING

FIXED ORIFICE

\i
RETURN ¢y PRESSURE
CONTROL PORT CONTROL PORT

M3. 2. 8 H—FKFH (225F-30L-30-201, EEUEFHRE #) )

#£3. 2. 2V —FHEOMAH (225F-30L-30-201. EERBERRE ) )

EHEMLHE STANDARD SPECIFICATIONS

# OB K R (Pr=l40 kedm Rard flow wmin 5 75|15 | 30| 15 |60 | w0
ERERRY T A LI Rated Corcenr & Juil Resistanee o 30mA {2000} ; 100mA (20(2), 40mA (1002
£ B E ) Bstd seessurs sz “210 (280}
EEW, AFMETE [-;:-nol' pressure 20 supply and iz suet 52 ol 1 5XERESD Rated pressure
B 9 [ B F Preool pressure 2t coturn port ig.md EED Rated pressure
£ BB E B B Operadng temperarure sange < —10~80
A K E @ E Operning wiscosisy range =5 10~4C0
MO8 U = 7 (Pr=ld0 kgl Dnrere leasese D smin 0.8 10] 14 | 2.1 ] 2.9
B Z 7 1) ¥ R Hysteresis iyl < 2
AL ¥ a3 F Threshoid o <0.3
g 3 o= E & Null shife vy
- fHEEHTT20%E < 2 X
Supply pressure =20% wvar. : )
- B30T EiE i < 3
Fluid temperature 20°C var, ! B
}f\ufilrfif: LG change <03
HIEHEEHT YL » Pressurs qain HPs, %5 Iz > 30
& B Weight iz [.0
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CHABLRTRE LR, X512, E{FACE25%2VEXIZIE, NULLFVAY
WVICEDKEDOHEE T 7P LTH— KRB EIFHTASLICL o THET—ER
KEBEZIT) S L7 TE B,

;uj:d)otvh.\ B R TR R, =R T7r7BLY— KT VSO
XD, IR HETAEDGIEEELEEL L.

-34-



H ] 3 [ PR | H ! T A 3 [l ! 1 | w { "

LIER)
RIS, PP T a u 0 [masatiaua-n] m ¢
Hlm EA TP bl iy saalddne, COX LT

_ss_

. o
&
| = by ./ 2, }
ZElonT UYL= * [ < L N
=4 ﬂ_é} B‘E) "()’ E) (D‘v '\‘Z(‘ic (") 3 - N
_ o e ,T ©7 h
. —D s ) T & o
F - o—-O—p—@- O—§- L L i
oE 1 1 LT 13 ST
= D —O— D ":ﬁa” x I -
o—o— o9 AL -
. -+ - g SN '\'{ () () —
fon .
9 9__ _{.} & \,) SE {H) [ Ty :f——
+ 4+ -+ DY o i Ty .Tef
= NG -
L ) i Y Py P
e d P YA R WO A )_ P
T=fgy /T —3— \IJ \|J . o =T
SIraER— - + + AT AL ; ISR ! . !
b d o b b I 9 F
I Y N A r; | I B A A o —p—— {a . e
P L ¥
py 1 T I Pl i i i - 1
4 +
NOTES
/] X 0-TEN Sen Frdem p2ih,
2 FlEso-RFEE iy g ENTISHE=T0 .
3 aE el Pk dhves, AWBE GO IR0,
+ B EE BRI p T
] e | L Ll | PR ISP WP HPR SVUN NN N N T S A J_l'<||!|l-|r|-=u-l|'|"| i lL]‘nI:n": slbu!|l-1zl [P
7 BKP-20AFP | TT 1™ wonamz| ¥ R P Eo#E B
E ] ’: Pl L A AT N /\'f# 7 A i" fﬂ
" 1 R - P T =
iSsEl 27574

1 T T [y g T T

K3. 2. 9 $—FK7r7




E®3. 2. 3 H-FK7¥7

#£3. 2. 3V~ F7 7oLt

IS, s BRI SCHIPE M
& P AIE¥E (BR)
w7 AV > 30mA. 480mV

e — A a4 ViR . 30mA. 4000
Flf Y — R 125
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FELNBAEEND, 2OC, L) IVy P REBCEREEKEEET A HEC
SWTERAZE L, AEOBR T, BELERLO0dsKBRET — RAVENER
ELTETFON, coFRIT, HEHEICKT —RAELTHVE HOT, HEH9IE
HES— KL 2EDHEFRER L TH 54, QEBERKBREFIC —FFERE
T35, @74—FAy 7 ik, RESDPLOEEEAVE, LWIRTREL S,
FIT K —FAREBOLERER Y 7R LERREZITV. 5ETHRS
BrIC, BRIFRERRE,

AKY —RAFROCHERY 7TOBBERITEROBY TH S,

&K% —#%H MODEL70C-TYPE (ISDHE&E, H3. 2. 10, £3. 2. 4) 146

#—HK7 7 : SERVO AMP400D (ISD##, K3. 2. 11, ¥&3. 2. 5) 45

AKEYZ I MW240 (MARUYAMASL, B KE105kg/em’s RATLE13.2 £ /min,
BRERSE) 1&

A B OFEFIE O TIE, BIEE (0.02 ¢ /h~200 ¢ /) TOEFDFEHA 0~50
kg/em® EFEFITIAL . FHRERRRICL )V REFEAOENDEIC L - TRERT A
VOBENRLR B LGP ol Thbh, MEFS—ETD. ENFERE( 2513
PHEALVRRELTBLEND D, T, HEBHEICE o T A Y OREEMFERIKE
(EBRBI LGP ol, FZC, FHTAREREICL - TWIRAT, 36DY
— KT FEEAVT] ~200fhour DWEZ A/N—FTHI LTz, Thbb, 1~
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T AR RO 7 v 72 %0E L Tl ARATE (SERVO AMP400D, ISDHEE) o
CHOENBEY—FT7T 72 1 2FERAL, RERNEHAOY —K7 Y7071 VREK
FEHT A7 A v EAELHAST S, HERBO 74— F2Ay 7 ICERT A RERHTIEE
BOEMRMEREE 2 EH L7,

EH3. 2. Ak —FHRONEE, BEE3. 2. 5ICKEYTOINEREZRT,
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#3. 2.

10 A —EH

4 K¥—KHEoHE

i f& = W 2 k- (K)
R Fa MODEL 58 MODEL 65 MODEL 70 MODEL 38 mmmms@ MODEL 70
HERENR s¥% a2 — 4~ 100kg/om 1 ~210kg/ v
2HHFEATAT 0 ~—100%MHE
3AxBr47 1.4/em ~100% AR ME
W E h
3FrC 47 0 ~100%ft:aE
45#D 4~ EE F80%HE
50 ¢ ‘min 150 ¢ min 300 £ .'min 1.5¢. ' min (1) { 7.36¢.min {5 | 13.23¢/min (9)
" 7hg wlE AT 70k /emiE 17FE T (10kg /o)
AT E R 100mAL 750 200mi 28 1) 300mAr 2042 3 100mA{ 7521 200mA1 2800 ) 1 300maA{209)
LRFHLR 4 %LLF

—407C ~150C
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i ES | SERVO AMP400 | E-PSERVO PET100

O — K MODEL 50, 38, 65, 70

@ ® 7 4 7 A-B-C-D

SEANL yE—F 2 100k Q

A h 7 E =10VMAX

i it 3 0 ~ 100§ E & T E

# ! FHBE, EonTIIEA, BRI S

# = % =25 =4 - EiR

v @ B mE e 2w (e B iH =15V (DC ! 50ms
|7 5 * | ' |
oM oM E M 0~30C
¥ B B R’ ACI00V 30 60 & EEH=10%LLA !
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#3. 2. 6

Tt &
i CFTINT T e T
BREAR : ERBER, EENER
ERRERTE

FREGEIE : 0.ImL/min~ 40mL/min

|AHEES 350 kgf/cm
EEDER

FEHEFEE ; 10~-350 kef/om
EHY v bEE

£ R 1 0~ 350 kgf/em

T R : 0~ 350 kgf/em
EFRTFERE  : 0~350kgf/en
EiRASHE I BUS3IB LT FA T

H—# = APTFE
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STEP¥
# 0M
AlA

:10STEP

: 0~500 min

. SLERON/OFF
RS232C #if
T I—LHA

et 1 330(W) X 450(D) X
220(H) mm

1 #921 kg

tAC 100 V10 %,
5A, 50/60Hz
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INE —VERER, BERIEES LI DHIEERET 5. KEDOHBRERER, 757
ICEREN D,

(4) FEIKEHRE

F7vavEiEE LT, FECLaKERMESREEImML (3. 4. 7)., C
nid, KEOLR - TRF—I1CLD, 3V Fa—% L THEDKES TS ¥ 515
Th b, HHAKER, F77E=ZFECITIVI A LICERSNS,
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3. SEEEEORE
AREETHICTREFEKER, 02~200L MDEVL Y VILELF-TEY, &
BOOROBREEZLMETH S, EHROBERL SR THITE, BELKRE
KT BLERSHLH, HILEBRATORFEHRED 2T H2DITE, HSRERED
FHEE L, i, EFEREBRFICBW T, R AL 5FKEED, EBROE
BEREATILETERATOFEDRCI VENRELIZIREENSEL, ERICEK
KEicEEESh Vw3 BEEI 5,

FIT, W OPDEBRFICOWTENERZEEL, BEZERIIOWTHREL
Pzo 72721, EHEEORIBSIEEEEICIVELZLERELT (Thbb/ VT
LEDEFIERLT) \ AREHVWTEE L, |

AH=f£

D2g (3. 5. 1)
7 124,52
i (3. 5. 2)

72720, AHEHEK (kgfom’) | v EWRE (=QA) . DIEE (m) . ¢ 1&
ERE (BEEImOF—-1) Y FIZHEEL, 10mEFELR)  QWE (¢h) |
A BER () . £ ESHHEAGE. o MESRK BOrLERRETAAT VL
AERBEEL, 001& L) Thb,

BEA2ES3. 5. 1IZ7RT,
#3. 5. 1 EETEIEHEEOBR (EKEEI00m)
A% EF1E% (kg/em’®)
(mm) | #%&Eo1¢m | WEBIem | HEI0¢/H | HEI100¢/h | HE200¢/m
4 0.49X 10" 0.49X10? 0.49 48.8 195.5
8 0.12X10° 0.12X10° 0.12X 10" 1.21 4.85
10 0.36 X10° 0.36 X 10" 0.36 X 102 0.36 1.48
12 0.14X10* 0.14X10* 0.14X10? 0.14 0.56
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DEH)LRTRIZEY, BAREICE UAEEEE2ERL., BERKICAVWRWHOER
PEFHEASRE LTERETLZ LI LIz, £/, B 7oy PNV Ty
FOREIZOWTH, EREIEAEECHERTENCLDOENEXE 25 LRMS
{F5 L5 AEIOmmOERE 2 H iz,

2B, BEMEEL TR RV RCOFEE»rLTHE, BERTA 0 VEEDF
AbZRONLY, MECHERETREELL., EK - ZEEELDAT VY VAERZAV
720
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THAZESTH Y, EAKELE, v h— (24K) ., oy F (4K) |, ILLAEED
ErH— (18) . BE»rLBRENE, 2OEh, EEPELASARBRLT) 72
BO, WECHRETAIEEEYY— (118) B&IThi,

EAKEIE I TFTIERBIS NSy 71—tk ) EFORME KSR D, BARE S
O 78i2id, LIRAED L v —FRESh, BAOB X CEFEEIOERES, |k
ToRyH—id, BKEKBIZERINLZOT, EHEROILKED X UTRERICEEL
72 LIAEKEBOETESSITOWTUT O CHET 2,
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4. 2EKRMB LUy H—

B4. 2. 1 ZHXEERMEFOIAEKRBEOMIEER T, T/, FE4L. 2.
1 CEBEOHMVRRE R T . REBO TATLUN O EECRBIG L, Fhfh. MEBX
UREE2ZR LT, A7 VA (SUS 303, SUS 304 3 X TFALBC) 12 & ) BUYEX
nTwb,

EAREOEREIT, 4. 2. 1ICRLAZLIIC, 1000mm THD, ORI
B, JLABEAD Y —FRESI L, EREEONEZ, Ny —F4 FELFEL
$86mm &% oTHY, HENELEOERLE o TV 5, EARMICIE, 20 L%
KDL, TEHICEFREONRE SR TS, FERBEEIX 2004 /ir &3 Kk
B L TESBEETRELZRINZSE8, ARRJ 2m O b0 EHAVE, ZF
FHEAOEBEREAOEFBEAGRELERT 272010, AZE46mm OdDEHTW»
%o WARMEND/NSWE i, EKAOEBEOOFEFREVEHIETAOTFENR
PHEEE 25720, EKEELERUREELERAT Yy 7V TICE OB TES
I oTwad (2. 4. 18R .

FEAREEIE, £ TNy h—HOFEFEHE 2o TBY, KL ERBEE LML
SHLIEPLETHSB, L, 1000mmDFEAREOFICIE, Ny h—£E, T
v FEREE, EXKR- 1, ZER- 1 E0ZL0B&IEH L0, JLHHEE Y
F—nEE, BEERICUVELAR—AZT5HBETIOEEL V., 22T, EAR
RADTy FO—#%2 A5 4 FHFRCL, INBEN VY- 0EEB I UREDE
RO ANR—AZFEET 2 HFN2BREATAZ LI LT COFR TR, EAXEORE
i, FROZAT Y 712> TiTd,

AF9TL I AGA FEOBE

ATy 72 LIARAEN -0

A7y 73 EE (EEH. Sy r—H) oKk

AFvT4 0y ey —ERBEORY it

ATy 75 I AT A FEORE), Ny 1 —BEFRFE~NORLALEE
AT 76t A5 4 FEREERRORE )T

H4. 2. 2ICHEARHOERFELYHRT S, (a) &, A4 FEZTHIIE
BL., EREEZEAVWAREERLTWS, /2, BE4. 2. 2 (a) CERXH

-67-



DRI E R T CORBICTILWAEN - %&E L, T/ v 1 —RAEE
BIUVEEREEOEREZIT ). Ihbid, TH v I —2F#LoOTTHEICE
DEZEL. LBy -2 LLLH) TIFRETIT) . BRETH. Bx&L%
WofHF, B4, 2. 2 (b) DEHWCATL FERZLFEBHLESE Ny 1 —EHK
HICRLAATEET S, COEE, IEKEOY) Y FICL D EEIIThISE, BEIC
A4 FERZEREH) T THERISET T4, BE4. 2. 2 (b) KEROE
TLRRERT,

B4, 2. 3TNV H—FN—-HOHMIRERT. /Sy H—id, BEKEELE - T
;L dic, FRIEARHEER 1500mm TH 5, /¥y 7 —OEEIR, BRBEOEEIC X
D E2EITLEDEREESR)  MREES 1 7L Lz, AEDHHE §49.5 mm .
WE DHHE ¢ 59 mm, PERRED /Sy I — DA $ 66 mm, /¥ 7 —DFME 86 mm & 7%
2 TWh, Ny —~DOEEZ, AEORREERLTATY L AFa—7 (R4
6 mm, SMZF 4 4mm) EFEHL T35,

8y - D EERETH B0, BHAFE L TWT4 Y —FHBE D/t 7 —
THTHE, Ny I -BEFEELZTTIIRELBNLEVWEEFH oz, £IT, Bk
FEREzRECMAMECDERDS S, ARV TIAV—FHEEL Lz, Ny h—
DETH (ATA) I, BETALL (BE29mm)  FMICES 1lmm DBRETA %
HBLTEIEY, BRMEL IEKERZTLSETVRE, Sy A—DTAOHRTERL.
2. 1IZ5RT,

Fd4, 2. 1 Nob-—Tr0OHR

2Ry H—HTA AR ) SN
e KR T A RENT A
TR 60~70° 45°
BEa 9 mm 1 mm
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4., 3uv F

2y Fid, FEILHOKDOERBR 2SR LTHEREER2NEL A0, b
SKROEDSDEHRA L. o, EEUROEILERTEETH LI LIET Ly,
272l By FEHESICELTE, OV VI Cr—i 305 RE0RENRLE
b, TIT, Oy FREITIE, SME 4 82.6mm. FWE3I2mmDEEED A 7 L A8
A7 (EE6.27kg/m) ZFERAL. Oy FERBIZFISER L CEETL L E LT,
SR, BEKEFOZENFERLT) 20K, 1mdne2mdbDrE2AR2EELL,
BEE4, 3. 1oy Fe, M4, 3. 1oy FEAVEZRT,
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4. AFIRBEED Y-

LADKEREICIE, FEREORETERELELC, KEBLUSEREL bIEL,
AKEBEREGEL VT —2H0E, SOy —id, UTOLd 2EEEL T
%

Qerd—LFv TROFERF MBI TBY, RS232CT — TN TF—
FEEENRVIVICRDAD S,

@AEAL (FMF 438.1mm, £3189mm) SNTHY, Ty FRICEETEZ %,

QBB VY —2EFCORITOR A,

FEX—i, MT, 2R 1EXDFr TNV THEBROE V-2 BRETELLD,
LNEBEACB W TEEHOER LA T EFTEEE 2o,

U —o@EEER4. 4. 1ITRT o, BAEEERE4, 4. 11, HAkRKHE
WHRAATZREEER4., 4. 2I2RT, BE4. 4. 31, HILCHEABZSL-EE
Fv7 (GEOEV Y-, FEBTEEABOBRIEDLTND) THY, =
DFyTILY, EROL) C—FOLYVF—HIZ, BEDT VT2 TN TO%
CUEFELS ol 72120, Ry —i, KELBFBRIEHBHOT, WHFWiC
EEVLETH B L LT, BEE L ORMIMELOHRRIME 2 RESECE I E
YREATHNEND S,

FEyh—ofdfRix, TROLBITH S,

EFN : 9002K

EHLYY  :0~1000psi (70kg/cm?)
yay:ia . 0.01ppmFS

BHE . £0.01%FS

LAFY YA . +0.01%FS
FEASH [ 1.2XFS
EEMEERE [ 0T~50T
ARERE®HE -10C~55TC

CIBEFUZLM L £0.008%FS/TC
BIRE N 7 b . £0.001%FS,/V
HFI4v87-% I RS232C
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IDENTIFICATION DECAL
STAINLESS STEEL HOUSING WITH
INTEGRAL SHOCK ISOLATION.
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4. SEFEX VY-

ZEEE V-3, BAREPLHNE THERSNIEEICR)FIToN, ERED
FPE2EBECHET 200 —Thb, SHiL. EHL [ LRE CTILHNEE
DERRER LTI DICEEBE LIz, T2, K, Ay —R3EKRBEOLETBLIT
BERLAOZAERHHOEE/MEICOAVLENS,

Ftr—AEeBEE4, 5. LICRL, ZOMBETROLEBY TH D, BEE,
BEARRD £0.06%FSD b D% V72,

EFW : PTX2100
EELYY : 0~2kg/em?

74 VE © B K 75kg/em?

KB . £0.06%FS (FEFIHAR)
o . 4~20mA DC
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5. MEEEFAER
5. 1MEREBOBR
MEEERERIZ, ABEH 2. 2 OHMERAEL, BARBEEL LCHEORIEA
LTV heHETHDERNCBVWTERT % 72750, REEIX, SHIT A5
ANFER L TWvien, EkHHEES L CILARERR B OERY LR OFESR
WWHD, BRIl A7 A B L UTEEHNEE SR T 2 REEIC, BEHEN it
2 EHT 5o
5. 2HERIHE
5. 2. 1EKEIHEEOHERER
(1) BAREEKREEOHBMEERER
ERETKABREER, 28O —AF Ry e —Favta-L§a2kick
D —ZKETEKTEEETH S, HBEIN/HEED0.02 ~200 ¢ /hr DEHEDIE T,
KEZT T B R THEKTAMERPETAI L 2ERT 72012, UTOXKE
Ly VR BWTEKIEEKAER 2T 2 720

KIE : 30 kgf/em” (—5E)

WE . %3 0.05, 150 ¢ /hr
RERIIHE - oTiE, TV KTV IEAEOKELEREL. A—F YT\ TIC
LVREOWEL Y PH/LNL L) MBLHAL Lz ENRIRUEREETER
2D, KERUREORRELEIREL

(2) ERBKERKEROHBEERER

EFPEAREERGEIE, LREFL2ET—AFVATFAENR VIV E2—F%
AOTHY o RANITY a—3 LOSE 7T 75 A0 CERBEORIE, 2R
Ly, AYEa—3 k) H—RK7r FItfBer BT LIV EREERRESE S, 5
E S NIHARD0.02 ~200 ¢ /hr DHEOFE T, KEL EZRBEIRICEIL S 5 ki
BURBEETHILEBRT L2700, LTOZHEV Y VILBWTRRETo 72,

HWAKE D 30 kgf/eam® (—%E)
i - +2 kgf / cm®

JE3)-t 2 min.

HE : #7 0.05, 150 ¢ /hr

RERICL o> Tid, TTHEOEKFEIEBWTHEDTHE LV VY IJILTEREAZIT W,
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RICNFN 2V Ea— o4 % L CEREKERS 2 MG S €72, FHEE I,
LEOEAEFAMNERERE AKTS %,

(3) ERMETENREEOHEIERE

EMEEKRERIL, HESN4H00.02 ~200¢ /hr DHEOLEET, EAKEYL
—FIRo TEKT2RETH 5, REICU o THE, K —FHEI VY bo— i
ErHAVWCRELLMEICL 2B LB, BOKOKERGA—5Y v 71 N
TEES LY EABRCARY 52 TEAKELZE{ESE, XAV -
XD MARERE L, DFICRBREM 2R,

- KRRV VUV TORERE

e : 175 ¢ fhr

KE : 0 ~ 50 kgf / cm®
NRELV VU TORERM

WE : 0.045 ¢ fhr

K - 0 ~ 50 kgf /em’
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5. 2. 2fLAEKEBOMRERAR
FLAHEKEE (280, y 7 — EKKHE) OERERERT 2720003, BT
D 5EETH %, '
(1) Oy FEREOILKEERR
(2) 7%y 7 —aRtEREEER
(3) 7%v o —bskiEegRER
(4) 78w 7 — T ARIESER
(5) ¥ —DRELHERT 220 OMERER

(1) By FERRO ISR

Oy FERSOILKEEEZIET 2 D0ORERT, Oy FE2EKO2LWTC1WwEH
ZEL., b)) —FHOmE Y BEAK50.0kg/em’F THEAMEL TEKDORWI L RRER L,
72, (3) D23y b —kAKEERBRCBWT, BKEKEPL T Yy FENREKISE
W e RHER LT

(2) Ny % —ERERERER

Ny —DERERLILET 500 R T, WHILE (498mm) BETE22E
TRy A —ZEHEREKNEL, 20ROy 1—OFZHEL.

ABRRATZEESL. 2. 1IERT,

(3) 7%y A —1kkiEaERER

Ny J—DIEKERE R FERR T 720 ORER T, ILAEKEE 2 #E (A ¢ 102mm)
WIZEA L, Ny A—OFREDER (4B :20.0. 40.0, 60.0. 80.0kg/em’) 1BV
Ty BREXKEN (—NVMEH) 2HELR.

AEFEB X, Ny A—ELHEAKEKHETH ), BROFEIBRICLVFER L,
B RBRFEZLDTICRT,

D Ny F—ITHEKL, Sy I —FEE20.0kg/emICRET Bo

@ EAREICERERK (30.0co/min) LT, EARMEL LA S5,

@ Ny H-ELEKRBELEHLEYEL. Sy b — LAEOMP» S ORKLE

8245,
@ BARIFEZ IR OEKREFIEL., /8y & —EH80.0kg/em®IZ 72 5 F T,
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20.0kg/em™ T30y H—E% LR SEL2TH, O~OFEVET,
B, Ny A—EEONNVTEHACRETIE, BKREOEA LA ZEVW Sy 4
—EDERTED, Ny —FREET-AF—ICINHBE L2 —EL% S
I L7, RBEREEERS. 2. 27T,

(4) 7%y H— T ARIERER

RNy —THADOHMEREET 5 - 00RKRT, ILAEKKEZFEEAICHEAL, &
KREET—AF— (WEFE$55mm) Z XY —EFE (5.0kg/em’) R0 KRET,
v A—OEEDERE (48R :20.0, 40.0, 60.0. 80.0kg/em®) IZBWT, Ny H—FE
PRETHOZETHEMERD -, AR, Ny H—FEERITHE) Sy — DR
EE2EET S0, EKRKHPLHRENARECHEL L. RPN LRRETIH
2HUTIERT,

EAREz7—-25—i2& ) —EE (5.0kg/em’) KKHIHT 2o,

IV AR L, 28y I —FE%E20.0kg/em’ ICRET Bo

Ny H—OAFDISNVTEBLT, EAPRETHETy I—ELFHHT 5,
Ny A —EOBRELHRER, NVT 2R CETFEREEK (30.0cc/min) L.
EAREP LD HEER T — Ay —OBMICIVRELZ2F S, Ny I —EZ
40.0kg/em™iC ¥ TLA EE 5,

I8y J —EH80.0kglem* T % B F T 20.0kglem™ T 0/%y H—E % LR E& LAt
b, O~O%BELEHET %,

® 00 6

@

(5) V¥ — D2 HERT 2720 OMERER

SHEEAL7nad 4 2 AHOXERRE L VY —BLUFDRUCKHOZEE
V=i, BERAT, RERBOESLIBICBVWTIEREZF YY) TL—a vl
ThhTwd, Lo T, BADE VT —ilowTid, ThIEOEE TOMRERE
RIZEFETH S, £IC, v F—OBRBREIARKE LT, W —3B X UK
HMADCEAE Y — (747 v, TP-CRS0K) &) LEEREETOLE, #BEICD
WTIE ] Okglem 5 5 Okglem® (STH A LY RO %Y H— 2 HEIT 3) T,
EZEICOWTIX0. 2 5kefem’? 5 2kgfem® (DRUCK#H OV —% EHEICT 3)
I TENLERICESE RS BAREERE (R, REWS) 21To7

-83.



EBE5. 2. 2 NvH—lkkiEEEEERIRIT
$RE OFREEII Sy H— OB ERT)

-84-



5. 3 RBER

5. 3. 1 HEARFEEEOHEERREE

(1) BAREFEKABRER

B5. 3. 1lBBERER T, COHERLD, MEK LS. EKER—ZER
PeB Z EHFER I NS, BB, ARBRTE, MERA—-FV IV TICLVEIE
DVYIRALEIMELEDICHAH LTV EY, BARERERNICBI L TnES,
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™ SERIES ELECTROHYDRAULIC

95F L ) — KW — il REBEE S 5 W —ELA L L THRE AL ERMTY — A TERKE 5 4/min
~808/min ETT7TRBAIEELLTENZT, SHSHENRBEERY—KAETH D 200F 74 7% EH~—
ZicL . P STEEER ML CRBRE LELNTHEN, BEL Y- 3 vy #F2u—3 A L St
-H‘_‘-K#?Tu

The 295F series servovalve is a high performance two-stage design that covers the range of rated flom
from 5 to 80 ¢ /min at 140kg/ct pressure drop across the valve.
Thev are based on high grade, high performance 200F type servovalve and have dry torque motor, rugged

alminium alloy null adjuster and many vartation.

STANDARD TYPE FIELD REPLACEABLE FILTER TYPE

RRBREAZRIAL
TOKYO PRECISION INSTRUMENTS €O, LTD.




225F SERIES SERVOVALVE

pr =
B s
WEF L 1) — X — KL, NI ML E—F, JANT T8, 4 HFERF, 71— FrvsidheHLE
N7 4= K5y s FR2BRY - FFTT,

STRUCTURE

The 295F series has a drv torque motor, double nozzle and [lapper and a 4-way sliding spool that is

controlled by a high gain null ballance force feedback serve syvsiem.

7 % MODEL NUMBER

MAGNET ¢ ° 99
ARMATURE\ UPPER POL.EF”ECEV 225F — 30L — 30 — 20 [ )
; coIL ] (i)
FLEXURE TUBE T A ET
LOWER POLEPIECE FLAPPER Design aurmber
NOZZLE
FILTER FEEDBACK SPRING E iR _ ERT X
Rated tlow ¢/min Rated currant mi
5 L 5 kil 30
SPOOL 751 7.5 0 10
FIXED ORIFICE T " ™ -
L 30
45 L 45
i ; ) 60 L 60
,] RETURN I, PRESSURE 80 L 80 () F#4FFEHML0
COMTROL PORT- CONTROL PORT EbDET,
TA—IVRLT LA B TIL TV E— P
BEREMEE L | THE7ANILLAY P2 RETALHDTL =V FLTLAF7TH 7405 — (FRF) BZE

BI225FH HEE R TV E T,

Field Replaceable Filter | |

Special tvpe with field replaceable filter {FRF) is provided.

= oy

SR {EEN A

K7 3 — N EVERH. EEREEENE. FoMSERRESEATE ¥, BEHOKRSEENIHERT & v,
Special Hydraulic Fluids

When vou woudd like to use special hvdeaulic fluids such as water polymer solyvmer solution, fire resistant
hvdreaulic fluid or ete., please consult us previously.

225F Y — BB Y — R F

HEEEERETMERAE I L 2 RELLH BT (13204) F—FFLHBEINRTBY TS, ALY+ =N
Ve anEELEDET,

225F Series Intrinsical Safe Explosion Protect Type Servovalve.

The 225F series servovalve also has Intrinsical Safe Explosion Protect Type  ({3aG4d), which is
approved by the Researeh [nstitute of Induserial Safety of Ministry of Labour, Japan. [t needs ihe

Zener Barrier for electrical connection.
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&t (- f2 STANDARD SPECIFICATIONS

£ ¥ W | (Pv=140 kg/cd) Rated flow #min 3 7.5 15 } 30 | 15 60 80
ERTRBF T A VK Rated Current & Coil Resistance 30mA (20002) ; 100mA (20602), 40ma (1000Y)
£ & £ 71 Rated pressure kg/cal “210 (280)
e EHFETE  Proof pressure at supply and control port  kg/em 1.5XEWEF Rated pressure
B 9 il W FE Proof pressure at return port ke/cni FI&EF Rated pressure
@ iR E Operating temperature range C -10~80
5 B % B H B Operating viscosiy range cSt. 10~400
M o# 4 — ¢ (Pv=140 kg/ed) Internal leakaye flow Ymin | 0.9 | 1.0} 1.4 2.1 2.9
v R 7 17 L A Hysteresis Yo < 2
Z L ¥ = L ¥ Threshold % <0.5
o & E B Null shifs 2
- AT 20%E AL <2
Supply pressure =20% var.
« iHiE30CE(L < 9
Fluid temperature 30T var. -
< uEE1GE L -
i <0.3
Acceleration 1G change
B EENAYAy Pressure gain %Ps/% Ir > 30
& 2 Weight kg i.0
> At
FEEEESEE FREQUENCY RESPONSE
FREQUENCY — HZ
03 a 5 67 10 15 20 £l 5 79 IC!D 150 200 300
e et e B 0 LY
T3 [ [N T N NSS 7 /78
g T — SIS W 07 A0 o
A:5L~30L e = : = A g
& — : (- i e ///3;///\\\3 ot
B:45L o 1T ‘ T : AT @
e
C:60L z — : : ; ; j;,f/ 3
: < - ] 3 ; - £
D:80L ——— /,{// @
_a0! T . O 1
+25% INPUT
P3210kg/em’
FREQUENCY — HZ
0] 4 5 7 10 15 20 3c 50 i) ‘300 150 200 300
e RS - 150
S S
g PR T AN ] 3
i —— —] : e g
£ — : TR a
o« — i1t e o
B A AT, g0 3
=} — VT R (A A b
2 I R S S S it T 2
EY L e Yy =
a i : ; T — P ///| g o
¢ : P //:./4// H
T B
+=100% INPUT

Pa210kg/cm?




AFe~TEE INSTALLATION DETAILS

NAME_PLATE
, 61
CONNECTOR . ‘ JPE——
MS3102E-145-2P razz=g |
Moo
l:‘ Lt .
TR
ot
B
paind NULL ACJUSTER
2 o Fgmmmme i ,
N g i . : :
1o ™ It et = -
o = L) v @ HI N
5 bl [ \.4‘: : 2 _'{"- —'
A i ] B
; oL . [ S 3o @
Rt o L
o L —F
9_1— /J L]
. 104 as 30 37,5
MOUNTING SCREWS ’ LOCACING PIN
MG+ 1.0+4BL $3.2

0-RINGS ARR3G8-013

CONTRCL. PORT {£2) CONTRCL PORT {P1)

MOUNTING HOLES 4-¢6.6

fes=ssETmIan,

FIELD REPLACEABLE FILTER : ’: PRESSURE PGAT {Ps) 3-¢3
t
I

G0
46

==

A
COIL CONFIGURATION

RETURN FORT {(Pr) % Dim in mm,
0-RING ARPS568-015

A F. R, filter : field replaceable 20 zm nominal filter. (Optional}

A Mounting surface requires 3-S finish and flat within 0.02.

A Null adjust within £20% is available by rotating nuil adjust screw.

A Flow out of control port 1 will results when A{+), B{—) or C{+), D{—) {standard).

BE(350 kg/emt) . HHEERERE S & o VLA OERRIC DWW TIZEFEET & v,

IOAFOIORBRRBRNEOE I LY L{ETBETHIAHNET,

BRI gE  TOKYO PRECISION INSTRUMENTS CO.LTD,

{TOKYO SEIMITSU SOKKI K.K.)

A - EREERT Head Office 759 Unane Takatsu-ku, Kawasaki-shi, 213 Japan
T213 NsmEFEEFEHL T 59 B044-833-0231 Telex: 3842-649 TPITSS J

7w A (44-833-0238 Phone; 044-833.0231 FAX. 044.833.0238
2EERER Nagoya Office 24 Aburada, Mivoshi-machi, Nishikamo-gun,
T470-02 BV EMEM=TETHE24 ©05613-2-2101 Aichi-ken. 470-02 Japan

77y A 05613-2-2183 Phone: 03613-2-2101 FAX. 05613-2-2183

1993-5+300 ®
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ERES 1 1~210keffern?
ATEH : 200mA (28Q)
= 1A

(Y —F7 ¥ TH#)
FIF . SERVO AMP400 D

(&S, BESICDOVTIEAISE)

Bl :ISD
NEATIA Y E=F VA 100k
ANEE . £10VMAX
BiR : AC100V, 50/60Hz
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bR E B : 3% o — 2~ 100kg/em ' 1 ~210kg/ cm
! 2HRASAT 0 ~100%Mi0E
O % 3FHB A7 1400w~ 100% 6=
3FRC 4~ 0 ~-100%#aE
, 4 F#D 47 EE LB0%MLE
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A - MW 240
gy : MARUYAMA
BARES . 70 kgffcm’
AL E > 13.2 Ymin
EE D6.4kg (EEMR)

ST : 136 x 223 x 262 mm
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BER-VSNVT, T —TF o Far—%, Nlary7L vy —EEER

(BER—NVANT, ZT7—=TFF
R—N3 07 (25H#)
K= 7 (35F#)

Bl k. {EF BREEE T 175kef/cm?

K= WV T (2FHF)
LR, FERREED21
Rl E ARV —F —

ARV —% 777 b

FR_RV—F—HTZ77rv b
UETRTHETA T4

euil|ain

sl obiin

BERTANVE —

HWLFT 4 NT —
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B

<=7+ —JVF

(NEa v 7Ly —48)

ikl

LiE
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FE7

EE (FREH)

i

2. T— 7 FI5K)
. SS-45F8 6 {&
. SS45YF8 118
. $S-43F4 3 &
Okgf/cm2
. MS-133-DA 6 &
. MS-131-DA 3 1E
. MS-153-DA 118
. MS-MB-75 6 1@
. MS-MB-43 3 &
1]
. SS-CHS4-5 2 1@
. $S-CHS4-10 2 &
. SS5-8F-60 3 1&
. SS-CHSS8-5 2 1
. SMCELVZ314-1LZ

. SMCELVV3Z3-40-161-01

. DSP-02P

. IWATA

: 20 ¢ /min

1 5.0~7.0kg/cm’

:20kg

. W360 X D270 X H545mm

1 618

1 f&
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“130” & "150" Series Ball Valve Air Actuators

WHITEY Ball Valve Air Actuators are
designed to actuate WHITEY "“40,” “80"
and 83" Series Ball Valves. The compact
actuators are lightweight, easily mounted
and can be actuated with a standard shop
air supply. For temporary or field applica-
tions, bottled gas can be used for
actuation.

Features

' Rack and pinion design provides
maximum power, reliable service and
long cycle life

' Dual valve actuation allows for two
valves mounted onto one air actuator

* Manual override

' 90° actuation available for straight,
angle pattern and 4-way valves

+ 180° actuation available for 3-way
selector ball valves

' Easy installation — can be mounted
either parallel to or at right angles to axis
of valve

' High strength housing has corrosion
resistant urethane finish

+ Air actuators are 100% factory tested

€ 1997 Swagelok Ca., all rights reserved

131 Spring Return
Air Actuator

Dual Mounted to
“43" Series Valves

Technical Data

fof orcard wotanr
Maximum Actuator Pressure: 200 PSI
(1350 kPa)

Actuator Temperature Range: — 40°F to
200°F (—40°C to 93°C}. This rating may
be limited by the valve used with the
actuator.

Air Displacement, Actual Volume:

-131 — 2.6¢cu.in.
-151 — 4.2cu.in.
MODEL: -133 — 4.3cu.in.
-153 — 99c¢u.in.

-135 —14.8cu.in.

Approximate Weight - Actuator and
Mounting Kit (without valve)

-131DA & 151DA — 1-1/3 Ibs. (0.6 kg.)
-1318R & 151SR — 1-1/2Ibs. (0.7 kg.)
-133DA & 153DA — 2-1/2 Ibs. (1.1 kg.)
-133SR & 153SR — 3-3/4 Ibs. (1.7 kg.)
-135DA — 9-3/4 lbs. (4.4 kg.}
-135SR —1i2-1/2bs. (5.6 kg.}

Optional Air Actuators: Available for
low temperature, high temperature and
fluorocarboen-free applications, Censult
your Authorized Sales & Service Repre-
sentative for additionat information.

153 Spring Return
Air Actuator
Mounted to
“83X" Series Valve

A SWAGELOK' COMPANY

Materials

Bodyt, Cap, Pistont —— Cast aluminum

alloy. Body and cap with baked-on black

urethane paint finish.

Rack, Geart — Hardened steel.

internal Screws, Keys, Snap Rings —
Steel.

Bushings — Bronze.

Output Shaft — Hardened 416 stainless
steel.

Thrust Washers — TFE (filled).

Valve Adapter Plate, External Screws,

Snap Rings, Coupling, Support Bracket
— Steel, cadmium plated.

Springs — Alloy steel.

O-Rings — Buna-N standard. Viton avail-

able for higher temperatures. Buna C

available for lower temperajures.

Vaive Mounting Brackets — For “4Q"

and “83" Series Ball Valves — Aluminum,

painted black. For *80" Series Ball Valves

— Steel, cadmium plated.

1 Lubricant used: Mult-purpose hydrocarbon Jubricant
standard. Fluorinated lubricant for higher temperatures.
Silicone lubricant for lower temperatures.

133 Double Acting
Air Actuator
Mounted to
45" Series Valve

N WHITEY Co.
: @ 318 Bishop Aoad
. Highland Heights, OH 44143
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Intelligent Transducer RS232 9000 Series
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2E : PAROSCIENTIFIC Inc.
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‘TEL: (206):883-870C

4500 148th AVENUEN.E. © © TEL: (206) 883
AX: (206) 867-5¢

EDMOND, WA 98052-519¢

Please find enclosed a demonstration sensor per our discussions. [ appologize -
for the extensive delay in delivery. This sensor represents a new configuration
and production delays proved to delay our project.

Note that the full scale range of this sensor is 2000 psia. It has been calibrated
and screened to perform from 0 to 1000 psia with 0.01% of full scale accuracy
per your request.. The extra range provides over range protection,

The operations manual and accompanying software should outline setup and
configuration. Feel free to adjust the sensor per your needs or contact me with
any questions.

| hope that the sensor meets your requirements. Please contact me with any
questions. Please accept my best regards.

Sincerely,

Neal Meldrum

{DIGIQUARTZ PRESSURE INSTRUMENTATION .




54500 148th AVENUE N.E

DMOND, WA 98052-51

CERTIFICATE OF COMPLIANCE

CUSTOMER: TAISEI CORPORATION

PURCHASE ORDER: DEMONSTRATTON EQUIPMENT

TRANSDUCER MODEL: _ 2002101

SERIAL NUMBER: 52878

PAROSCIENTIFIC INCORPORATED certifies that the part(s) identified
above complies with the requirements of the above order and has been
manufactured in accordance with engineering drawings, material and
process specifications, testing procedures, and applicable specification
drawing of Paroscientific Incorporated. The transducer(s} identified has
been calibrated and tested over the specified pressure and temperature
range and meets the requirements of the applicable specification
drawing. Primary pressure standards and transfer standards used at
Paroscientific Incorporated for calibration and testing have traceability to
the National Institute of Standards and Technology and are regularly
checked and calibrated according to Paroscientific QA Procedure Q8521,
Inspection Test and Measurement Equipment, in accordance with the
requirements of ISO 9001.

W . \_f)’h,é&/r) ngo

AUTHORIZED SIGNATURE DATE

Document No, T8448, Page 2 of 2, Rev. D, 7TNovg3
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CERTIFICATE OF CALIBRATION

TRANSDUCER MODEL: 9002K
SERIAL NUMBER: 52878.

The Paroscientific transducer(s) identified above has been calibrated and tested with
one or more of the following primary pressure standards. All have traceability to the
Natjonal Institute of Standards and Technology.

Bell and Howell Primary Pressure Standard
Pneumatic Absolute Or Gauge Dead Weight Tester
Part Number: 6-201-0001, S/N 4034 and S/N 1014

Piston/Cylinder: 6-001-0002, P2-919/C2-1523
Weight Set 1: 6-002-0002 .
Range: 1.5 to 50 psi

Accuracy: 0.010 percent of reading
Piston/Cylinder: 6-001-0002, P2-652/C2-13738
Weight Set 2: 6-002-0002

Range: 1.5 to 50 psi

Accuracy: 0.010 percent of reading
Piston/Cylinder: 6-001-0001, P1-231/C1-384
Weight Set 2: 6-002-0002

Range: 0.3 to 5 psi

Accuracy: 0.015 percent of reading

DH Primary Pressure Standard
Pneumatic Gauge Dead Weight Tester, Model 5203, S/N 5557

Piston/Cylinder: S/N 4845

Mass Sets: S/N 2032, S/N 3293
Range: 20 to 1,600 psi

Accuracy: 0.005 percent of reading

DH Primary Pressure Standard
Oil Operated Gauge Dead Weight Tester, Model 5306, S/N 3505

v Piston/Cylinder: S/N 3375
Mass Set: S/N 2032
Range: 40 to 20,000 psi
Accuracy: 0.01 percent of reading above 200 psi
or 0.02 psi at lower pressure

Piston/Cylinder: S/N 3511

Mass Set: S/N 2032

Range: 145 to 72,500 psi

Accuracy: 0.02 percent of reading above 725 psi
or 0.145 psi at lower pressure

5 PARO
M’ TEST
Tested By: \ 12 Date:

Document No. 8145-001, Rev. D 3/12/93
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PAROSCIENTIFIC, INC.
A500 148th Ave. N.E.
Redmond, WA 98052
Tel: (206) 883-8700
Fax: (206) 867-5407

Customer: PAROSCIENTIFIC, INC.
4500 148TH AVE. N.E.
REDMOND, WA 98052
Sales Order: 8292

STATUS REPORT OF INTELLIGENT TRANSMITTER

— — — —— — . ——— o ——— ——— e i . T o PP ol D P R M A S S e o S N S S i S

Serial Number: 52878

Model: 9002K

Pressure Range: 0 to 2000 psia

Port: o0il filled

Configuration calibration Coefficients

VR: S2.01 PA: .00000G00

SN: 52878 PM: 1.000000

ID: 01 . TC: .6781972

BR: 1200

PT: N TU0: 5.818524

BL: O ¥1l: -3983.485

DP: 6 ¥2: ~14206.84

DD: O Y3: —142267.6

MD: O

MC: Y Cl: -8977.982
C2: -137.9441

UN: 1 C3: 19316.66

UF: 1.000000

PR: 002338 Di: .0551431

TR: 00952 D2: .0000000

QP: 2100.000 Tli: 30.43775

Z25: 0 T2: .8479112

ZVv: .0000000 T3: 47.05115

ZL: O T4: =-13.18009

LL: .0000000 T65: 1784.812

LH: 2000.000

IM: O

o ,
Prepared by: T.C
12



SPECIFICATION CONTROL DRAWING
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