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Development of JRR-4 Operation Support System

Hiroki TAKAHASHI, Kazuyoshi YAMAMOTO", Tsutomu YORITSUNE |
Nobuyoshi ARAI" and Takashi BIRUMACHI*

Department of Nuclear Energy System
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received March 11, 1999)

The Japan Research Reactor No.4 (JRR-4) is a light water moderated and cooled, graphite
reflected, pool-type reactor with the thermal output of 3500kW. In February 1996, a work on core
modification from high-enriched fuels to low-enriched ones was started and the work on
modification was completed in May 1998. As a part of the work, Operation Support System (OSS)
was adopted for the purpose of reducing load of operator, preventing operator’s error and supplying
operation data to users.

In this paper, JRR-4 Operation Support System’s configuration, characteristics and
development process are described.

OSS consists mainly of a workstation (WS), XL and Personal Computer (PC). WS is
used for collection of operation data. £ XL is used for cooling system control and PC is used for
operators' support. All of the program applications used in WS, 1« XL and PC are designed to make
sure of high flexibility for the demands on modification from operators and new operation modes.

The result of adopting this system, the consolidation monitoring, automation of part of
reactor operation and data management were realized. In addition, the cooling control system was

compacted.

Keywords: Operation Support System, JRR-4, Workstation, # XL, Personal Computer, Automation,

Consolidation Monitoring, Data Management, Digital Control System

*Department of Research Reactor
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L, BEICHEZET. Ik, ERANEEICH L TRSHIET 200X EET
Do
T/, EERTARENCIE, FOBERFELY I KNEDT T— L/ AT LF Iy TITEL
THEBER AmA~20mA) Zu X156t AD AWA—RITMASZERZED AT A
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DERZETILDICL . KB ICREFIABRDOENEZRT . T A MEE YR Z EB AT~k
Il XLHSOEENEHICRDEICUMA S, ZHUTKD, pXLAsHAhEINLET A
ERITEHRBRERITANINDGLDITRD. AT T LBEOMERBENTAS. SHICTANME
BlIIEERRAETORBOT—YELLTuXLICAhEINS, u XLIIAKWSINET—FEN
Y I— AREMITIDET T LEHATE, ZNZE>TT T—LOMERBNTZS. EE
WROLEDHDH/NT A—FILEILE— RIZL > T 10 fH~20 BERED 5, BfEMERIIFEL DI
FA=FIZDOWTHDON., HBENTA—FIZOVT, 7I7—LERUNRT T LANHDEERREL
2%, 79— LKRUVAT LDV Ey NETD ERD/INT A—F OEERERZ IR EHHNTITD
£HITL T3S,

IDT 5—LRUORAY T LARBRICE D, LEICEEREN T > TWeBRRBAEREZHE > THEEF
BEANTHHEICHNRT, BERICEBRIERREZTASLDIITE .

4.5 HENEER (HHEHRSHIER)

ANTF—= EHAT—=I NS o—7 L AHEEZTN, Bt — RCHbOBETER)I— TEEHE
P EHRER (8m¥min) HEREREDOBEEELNTEELIITHR>TW5,

Ei) — AR TIE. K9IRT DI, BEICERINERN —TBRAA v FDD
5D 1 DEONIZTSEHBNIRRL 2NV —TE2HERT 572D ERRFORAZITY, #Eig
NW—TERRT 5, FEFMNERL 2 — THRICGE S 2 WREBICR > TWAEDM SN OEH
kD, BRUSERIL— TR TERN S ERHRIF EAvE—JIZXDENEEIB LD
o TWb, ZOHEER)— THRIZ. ABBREBEEREZBILT AL DITEREFINTNS., F
HNIRD 4.6 HITHRXR S,

K2, THEHFREIIARFTERRECHKEL 8m¥min KT5HDTHSH. TOEHEEKIT.
BEIJRR-4ATHAINTWAEHFOKEENS PIDHIEZITS CERBERICHETH -2
2%, THREXRETIEZFOHFEZEZ S EIZL T, 8m¥min IZRHFTHELZRETEEL THWT
Wo, ZOHBEET. HEET, 7.9~8.0m¥min KERRETS I EAMHETVS, K10
ICHBMEREDHRNERT .

FEME (8m¥min) BEERE TR, £7. ERAN TBHREMBATvF) ZONIKTHZ
SICk D EEEENRABEINS, THEER T 1 EHESHE. KERER 1 KVRERABR 2
AT 1 SMEE<. MEFAER 1 RU20BEHERIC.. EEBR T 2XEHHBHEHL. &
BICEERR T INEHEH L TR TORE —Fr > AdKTT5. —H, HERBR 1K
V2 OBEENMEIEL /2B A T, MEIZK 6m¥min 12725, TO%. MEHREBR 1 KU 2H0H
BrcplX, HERER 8m?min IZ/25HEICRS, KIZ. REN 8m¥min IKBEL /I & %EE
ENRERLU%. 2 XRBMAMvFI ZONIZTHIEIZED., 2 RBART S TRE. 2K
BHZFHE, 2 XGHRZR 7 7 Y EFHOIFICHHEGRN RGBS N. JRR-4OBEEKIIETT
%5, EHEBEEAMRTEICLDIHEBOLTLLEZRK] 1177, HED. HEN—H 6m%min 12720,
ZOt% 8m¥min 12725 TV T EAtbM 5, BEHE 8m¥min 1140 30 BTEBRIN TV S,

H AR THIZ. ERBHBRESIIEOFIETHEEHBERELZTY., £7. I2X%
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BE#HZAvF] 2OFFIRTAHIEICKD 2 KEBBZELT D, TOR THEREMBAT v
F] ZOFFIT2IEICED, MERER 1KV 2HAEBHALRD, TORERBRRR 71 &
2EREIET D, BRIFZBICKERER 1 RO 2 02ARER. FHERETINEFEL—F >
ANETTS (K10),

) — T EERRIC, T AKBERS ) - TEBESHCERBEBRENTADLIR-
T3,

INSsOEEEERIT. KE (4.6 ) THRRZEDIZ. AWRBEBZHIET S K DICRE S
NTnhs%,

4.6 ANBJZREREDRS I
AW ZEBFIET B0, LTOLS2HREMZ .

(1) ) — T OBRIIFICEZHREN S OBMTAD. RALHDERIL—THBRINTNS
&3, 2EREBERA T Y FORIET 5,

() EWERA > TR EZIIFEFFEESPIC, BRI —THRA v FiL, B EELRN.
FRRIC, 7T HRRBERR Y 7NEEHTIE, T —IVKBERURER — THRA T v Fid
FINHEEL 2N,

IR — THROBENZR 1 21277 £ XLiL 1 BAMTEICHEASOEER) — TIRERE
REFTD. 7. FERETOREFILESROREFFERTESHSEE)—THFERH
MEIMZHWT S, BN —THFRAINTVREESE. L XLIZWh 3 ERL—TEREZ D
TRAIRNEDIZT B, —H. BN —THRERINTOWAEWVES, SSICERTEERL— 7R
LHRENEEHHERTS. JRR—4 T, No. 1 7—)V&ENo. 27—=)INHD. 7—I
MTHAKDBEHNERETH 2. Z0D. HIHEiR)— TREN SMOEERIN— 71, BEiEHE
LI —TDOEHEETD &, T—IAKBBEL TLUES WfEdENH 2. Lo T, Eim)— T HHER
INTNDEXL, 2HAREEHEBRT A vy FULMNERT S ERZHEZNWED TR TNS,
£ 4.6.1 IZ&HEIG) — THERRF ICENMERTRERBAR 2R T . JORITH > TWaWERIL, H#IER
nlEET2 %,

% 4.6.1 &EE)— TR ERIETTRE/ 2

Eip)—7 BAE T RE B ER
ek B ) — THRAA v F
HAERE RS 249
BRABR TR | 2. REBFER, YIRS
g #%%\ﬁiﬁﬁﬁ,iﬁﬁﬁyf\éﬁﬁﬁﬂﬁ\
2REBHARKN T, 2RGHART 7 > 2 RGHART
KEEN—T M. RERER. EERACT

(3) WARIRER EQEELRAA v FIE. A1 v FEZRETIHICHT AT LK DHEREZKRD
HEITRELTND,
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BERTBRICOVTIE, EEENEWRESIIRERICATHRRBEZTIEVWS L XLEA
OKREERAWT, BHREHIEEERL TV, 1 XL T, ZREBCBRIESRICENEN
SEBEOHEEEARETDHIENTES, COHEEIIHHOE T, t XLOERETOHEEZ
BIEREEDIC, BERBEZFEL TV,

(4) &) — TIREBIZ X > THIET X A B 2 HIET 5,

# 4.6.2 [THEE) — TEARCEETTRER S 2R Y. AAENICRITRESN TN
23, EHimhidoy 7 SNERET S Z Sk, BEBOREIL. BIERIRICED 53R
BETH S,

% 4.6.2 BE)— TR FICERETRE RS
Eig)L— TIREE EeERIRE B as
B R DEIR =L
BAER (7 RY) e | RERABR, TR
RERER. FHEBR Y. HE8nEREILE,

BEIHEERIL— TE AT 2REAFRR T, 2REHRT 7. 2K
BHRF
KBE))— TR RERER, EHBRT

Pl EDBEREHIRS — o > A 2K 1 3ITRT .

FTHAT2ERIL— THEANTE 795 & BRENERL— 70 TeRE] heh
DS OEE)— T hetiis 5. [2ERE] THhE BOUBZEIEEZ)— THRS —
T OATITbN S,

[2RE] DADHE., Bl — TRERINESNZHET 5. AT TIIRWES.
EOEE)N — T THRRIN TSN EZHE L. & 4.6.1 1IR3 EE) — TR O 1E#5
HIRZTD. (ZOHFE. Tokic ERIIL—TEEHRTD) » 2L TL—TERE#K
THLLBEETZ] HhOMIhhNEZSNDDT, &)l — THRT TERERIIITONS
[PAREEN ? ) DHIMTIZR D)

—h. BEN—TOERAPTHEEHE, ETEOHEEKIL—TTHREIN TSN EHETL .
BRI —TNENTH>TH, REBENMTARNVKDIC TREARIEZA M v F1 OEZLH
B (RAl) &L, TOHEK 462 IKRLEKX DI RER) — THAPOBRBBRIEFRBRZTS.
ZO®%ITERUFENEGEILORNINEZ SNZD T, Bl — THADN E S MOk
KR, UEDOXSITU T, &)l — TR & i) — TR OBREREHIRZ1T 5.

4.7 u X L#HE,/FEhHH

K3IRLELDIC, AHZOHBILXLL28HHH . ERECI3FHHPONTH
MTIS ZEMTES. 2O XLHE/ "FHHEOVBIIERRICK > T, LHEIZNUdEHERH
WOTHITI T ERTERITNE RSN, 20D XL TR, ZOLD3UBntTbi/ i
i BBENECRVWE DT U —a T al I nERE L.
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FT. TI—hiE 4.1 HTORNEZLIIZ, FRU—FZAF— 1 3 > ORRICED 5 THIE L
=y OB TEZIETSLDICTOYSALTHY. 7TI—LORERFBI=Y OB T
bha, ZOBEZ L X LEE/ FHHECED S TFbN5,

KICHBEOYMREED S — 7 > 22 DN TiRRS, K1 4 12HEBREEEEZRT. £7. 1 X
L& S FHEEICTRZ S NEBEI OV THRNS, Z0HE, u XLIZAEUTHEN e XL
THDNAE I LEZEL T, FHHEICYRI SN EORESBORELZ KT 5, oET
DRI, FICEMESIEEA, BETRETH >0, BERARETH >N TH S, KELHKIIL
HIBHEBIZIOWTITbN S, £/ WO L XLHEEIIZ> THXEORWE D IT. FHREGII,
U X LAEEEDREEZEICBRT D LS E>TNS, -

KICFEEEENS 1 X LEEICBA SWZBEI O TRRS, ¢ XLEHE#EIITRZI 51D
LTIz, 1 X LIZRBHER ORMBEROFHRBEOH S 25T 5, BiRLAZEDIT, o
X LIZESHHETOREZBEL TWSED, HRERERREDIC L X LEAEICYRIZHE.
ROBEEE - REDEE RN UBIT S E VS RENRET S, COXSRBEERIEL.
FHERBEROMEBECHOBE RN LT 52010, HEFABHOBEE 1 X LHEICYED -
FRECH SRS, FO%. TEHEMEICE S R ORERERES . 1 X LEECYRD > -k
OEIREDHE M ST L T, B 5 ICHEIETRERLS S RERREHSE ZIRE L. B RERR
EMTB, COXICLT. HEYBIC X 2EEBERIET S & & BT, MfICRRZL I BA
I ADBIEEER> TWWd,
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5. T—HE - HE - {RTF

5.1 T—HNEHWS

VX INZ (k- HEWLETT PACKARD #) 13, T¥AFGRINAVME 2ELENATH D,
EHEHANICEN. S5/ 1 AHICHENTNS, TOXIBEHEZ/HOIENS, MITER
BRETHAINTHBY., TOEEEBEDTEN. XIEHICHENTBD., 5%, NETS
NI A—FDOEBHITZELTHTHITNITHIETESHRENE D> TS, LEDI EMS,

i FEHRIRIESREDTILOFENNNT A—FDINEETOIHBRELT. VX INZZRALKE,
T, VX EEBELT YO - EHZTIIE2—FELT, OSRBREDREHLEVX
I DHEENS HMNS5WS (Ck - HEWLETT PACKARD &) Z#HA L7,

WS EVX INZADERREE 5.1 1TRT.

%51 WSKUVXI{tkk
7451 J—02A5F— 3>
174 >FhS—F_F—

Atk 1 GBHEBHD
6 4MBXATEY
CD—-ROMRES1T
WS it SGBAHDAT
; 4 GB#MIHD
OS HP UX9.07 (UN I X)

=i (ANS 1)
VX I #l#HESE (SICL)
C-size VXI Hi-power A1 27 L —/ 13-slot
P: 7N NiBa> ho—3
VXIbus L7 A5 > % (VXIbus-MXIbus )
VXINZA 4X8 Ew b« 74 %)l Input/Output
il 5 64?vy*wxx#v:y7ND:yN—5
9 6 Fv >RIT %)V Input/Output
8F+ RID/IAJN—%

VAV vk 4

5.2 T—HILE - W - {REF

P FHARESIIRL SIRTEDIC. VXINZAZBELTWSIZAAEINS, & 5.2 ITW
STWELTWSETF—F&2RT, £/~ WSOYU T "Iz 7HEEBENZR1 6 ICRT.
F—FINET 1) sr—3 3 > (Data Logging Process: DL P). UN [ X TEXEDCE3E (A
NSI) 2¥&L. FRRVXIHEABES ICLESEESI 77U —ELTEMLTI Y S 3
v ENf, DLPIEZE 5.2 TRLET—7% 0.1 RUTORBTHRELWS ODN—RF 1 X7
ARG T B ENARETH D, L, o7 FUr— a O#ERE. ARBWSIZMMo
EEEEEBL T, BECIT—YIE - RENTIEER 0.1 BERTT Y E2N&E - RETD LD
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Kl BHRREZTOIDI, 20 0.1 PHBOT— Y3 +4REITHDIENAD. ZoFH
FEHFZRT—FIEWS ZNF S (Network File Service) —/NEBE L TP Cicigfftans,

¥/, BRRICCERTIOS S 7a3nzd5 1 D207 71U — 3> (File Time Control
Process: FTCP) IZ&D, uXLASRERONTLKA3BHRDT—F 7710 E, WSIZREFES
NTNEHHTFHARGBEREDT =774 NVE 01 BAMTLI DO 7 71 IIVIZHE L Tk
FT—FELTHREL TS, (L., t XLOTFT—FII6WEICWSIZIREIND)., ZOEE
T—5T7714IET RR -4 FAFICL ANRHATREINS,

¥, ZOTF—FE—FEHBRETLIEICLD. BRELRENRELLEBAIZ. BERLENE
DF—FERMETEHIENTEREORERZBHICHE T2 Z LITH®RIMED.

%52 WSH&ETF—¥ &
MIEHAR. £2F%R. HEEHR, FC HEFR. RElERT
=%, E5MmZEF. "UA R, FFD. #Hl##EA#E. FC fiI
B, NXTU—FI>R,. FChO ¥, L>VAAMvF, ®&
RUPAAyF, WEERZE. 77— ARMAT I LMER,
fEbE~ %y NEBE. FCRUF R RYUF REEBE.
2RGHKEZS
AtRT—4 SEFM . MHERERZE. N A. KISEET. K
HlEHEEE EFR. REEEGETHE, fliEg< /2y M3y
~ ON. HlfE#EO Y FZ ¥ A, FC>3cps. HilHEERIN, HHA
BT BRI, 2HIEHEA AR 2ES kA,
U H s Manual ”Auto. HEHIH TR, LR, Eﬁﬁfﬁﬁﬁ]ﬁﬁ
il ERE . FC up/down. FC LR TR, #MFABES|

WABA, A F—, FETIFEE. ATVTL T I7—LFE
B AUy R TI-LUEY R FENYIT Y
TZTTLBEA. NI T v TA7 5N ER/ TR
FHFRES. XU REE. P05 2 7 KMEE. Nol 7
—IVIKAAEAR, BAsHEs tH DM R, .0 A DR 2K,
LRBHAKFOH DB ES S, B, BRETEE. AR
BT, #O07Yy PEERR. BEA1 vy FRA. FHX
7 LFBA. BREBRE_VEE. REER T &8
A|BHORREK, PHEFES. RUL RE. #tHhE.
Wy > 7 KNHE. No.l 7—)IVKALR. No.2 7 — )L KNLE.
FOLDAOWRERK, 2 KHAKKEEK. 1 REHKFELHDOR

7 T— A EE. BRZEENOVER., FEREC7THOEAE., 1A%
(FOINT—H) | HKREREEERS. HIHEEFRABE, MRBEAEREY.
ERREEA. JPkEy bk, BERERETE=/5E. R
BIEST =Y &, 2RGHKEZYE. EEREIRERE.
ITUTEZAE. KTV 5E. BREBERE=5 5.

FTrayss—%

AT TN
(FPFNT—5)
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6. Bl EDDDT—FER

6.1 FT—F&KFRAPC
NAKOBNEEN—RIZTDTy 7T L —ROBEGENS, T—FRRAIEa—5 L
LTHRO/)S—VFINa Ea—% (PC) ZHEMLE. PCOERER6.11TRT.

6.1 PCOtk
CPU Pentium Il 300MHz
N—RF4 X2 | 6.5GBHD
AEY 164MB
CRT 174 >Fho—
3.5 -1 >F 1.44MB
PC
Tt CD-ROM
0S Windows NT Workstation
: Microsoft L%
. Visual BASIC
/7 koY MS Excel LA Microsoft #18!
6.2 T—FER

PCi3. NFSZAWTWSMASHHFEHRAREST—F 771V % 0.1 BAMTHRAZAT
W3, =4, HHRDOFT—FIZF TP (File Transfer Protocol) IZX> T6BEAMTLXL NS
WSIESNTETWET—F 771 %E,. 6 WA THRIAAATNS, TOXRDITLTIES
NEERICET 27— %2, BEOBENWT—IHEFDOT. ERAN—FBEEATEL LD ITER
95, PCTHRRABERT—FE2K6.2ITRT.

273l F—FRBTPINEKRERICERUCRTIRERT S IENTES, £TDOHL, F
ICPHFEBIREST—YIER L TITRTEIBAA—F—, BT S TDEIBHEATHERT
%5, 7713 03~04 BEICHHEHFINDS., £, REERTHRENR, BRERBLEDT—
FI1IM 1 8ITRT K D7, RRFHEEEANS MEEORL RIS T Rty 1 7)) THHRRA
BETH5, COMLVRITSTRIBBICT—INEHFINDG, ZErRBRET—FOREEE%k6.3
IZRY

KiZ, BRTBT— Y 2ERICRRAETH Y. SEGEEINELTEHTF—FETNTHOR
K, BHARTWEOICEBTAZENTES (RRTHT—YRARTHRIETH S5, CR
TORZEZINS 8FLANELTHS).

F/PCHOS &L TIE Windows NT 2T 5. & 5Ic&R 702K Visual BASIC T
OrysI7anTHo, fiRkRo 7055 L (Windows95/98) ZFHTHDEFULIICKE L
AT LEBHITRETHIENHKS., o T, BEEXET YRR ATLEFATLICH
STITEZREDIFIXIZEAENLELEL LW, £/, Windows NT 27— XAF— a3 &FEU
£33z, OYA>THA-FTLRtFa )T —ERETEXHOT. EEANMEEXEO 7O
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TS5 LEBROTHIRLZD, BEWMATZVTHIEEZMIETE S,

#%62 PCHRRWHET—F—E

TFarssF—%

LRGHAFOADRE. 1LRGHAKFOALRE, .05 > 7KiR
B, AOE FRE, AOETIRE. No.l 7—ILKiEE. No2 )
KIBEE., 2KREAHFZADRE. 2KGHREMRE, AKJURE. B
IBEE, 2 KREGHKBASHIEATHRE., 2 RGHAKEIIHERH HRE,
1 KEHKAZHBHOKE,. 1 KGHKFEOADRR. 2 KGHK
BB OWKER. LY o7 KERARORE. 7—)VKESRE
OFE. 2 KEHKABKGEEADRR., ERTHOESR. 7R
THOFER. il 7K. No.l 7—IVKAL. No.2 7— VKA,
AHER Y RAKAL, FFD # > Z7HOpH. 05 > 7 KEEREO
pH. 2 XK&GHAY>>TY > F 54 pH, 2REARABKY T
Y754 pH. 1 KGEHKBERHRAODELRRER, 1 KWHKE
BMANNESEER, TIABEHRADEBERIZER, T—)LKEH
RHEOBLREER, 2 KEHKY T 754 VBRILEE, 2K
BHZRABKY T T 54 CEBZEER, 2 RGHIKEZY., i
BFBE. ERCTER. 2RGARERTER. 2KGRRT 7
CER. FEAE. HEKE Y MK HEREE S AR
BRHENR. BES. A%, FC dER. REIFERE=4. 7
BlRxst. RUA R, FFD. #H#A#EME. FC &, X\V—F<T >
R, FCAY >, L>PAAvTF, 2RV I A1vF. HhiE
#, T77—AMAZILEE. HlETTxy hERE. FCAUALR
2, RUA REEE. 2KBHAKE=S

%

"I NT—F

M|
\

HEEAE L. HIEBLE TR, fliEE< 2y hJ vk ON,
HEED Y R+ A, FC>3cps. RN, HFBL2EERNK
B, SHEEEA. HABL2E5 kA, Manual Auto. BE)
HE T, LR, BRABRAHER. RHEREER. FC up/down.
FC LR/ TR, MeAEESIK/HA. A1 >F—, BEFFES. X
DI TI—LHER. A7)y TI—AUtY M FH
N T T TATSLEA N 2Ty TA7 55 ER/TR

HHTF— 5

B, BEZAT. 1 RRBESEHTY, Vi, HAORERZE,
R, RGBS, R

787 FN
(FZENT—5)

FEFRAER. UL REE, Ly > 7 KAERE. Nol 7—IbK
BOAEAK,. BASSHESH O RKE, FOADRREER. 1 KSAKEL
HIRE R, Bt BEEEE. BEARETR, F.o7V vy VH
TR, BEAA Y FERA, FHRY 7 LEA. BEELE=IEH,
MEFRE=YEER

77— A
(FOINT—5)

HBOPBRHORRK. PHTERE. RUF RE, BAHNE. Foy >
27 KBE. No.1 T—IVAKSIE. No.2 7—ILKAHE, F.0AOFRRIE.
2 REGEHARRK. 1 KBAKFOHOBES. RHEEEANWERH.
FHEBER THOENME, 1 REHAKBERCERS. HlHERARE.
BeRBEMBAEY. EERERK. HKE v MEK, BHEREERE
FoVE. BREERT=YE. 2 KHHAKEZSE. DR
Beg TUT7EZSE. #RT=VE. BEERE_SIE
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%63 ErRERET—YOHEE

R FoRAET— 4
MM NR, BeER, MHEHAFR. FC &R, BEFHE=S.
HA—F EBMmZEF. RUF R, FFD. XU—F< >R, FCRUFER
g, XU REHEE. RIS

w757 MR 2BAE, MR E

FTUINER | &7 Frasr—4
LY RYS T @%mﬁ%\fé%nﬁ&@ﬁ%\ﬂzﬁ&%\%ﬁ$&%:5:
(a3t RY) fﬂiF\FFD\AU—Tva‘FC«UﬁF%,&Uﬁh

st B

T2 | TI—LMMER. AV ITLER

6.3 EERALHEE

ZFtHEY) 7 | Excel IZ Visual BASIC THEEEML =27 7Ur—2a > 2RANWT, 5L TIHE
EMNGEAL TWEERARHR A ZERT A2 ENTE S, B EOERIIFHANET—RE
RIEBANE— FORNNTITONS, FEAANE—RFOHRIE. HIzBAEE Excel 2
THREFMULDIICHEEZANT S, HERAT— ROBEIL. £, EFFHAIN 20W 12
LTh5 5 BEDOT—INEBRAINS. TOEIX. 200kW LLEDEEIZ—EHNITE->T
M5 10 &, TNRMOBII—EHAITR>THS 5 EOT—INEETRAZINDG, 35
I, TOBBHNINEDLSIRWEEIE. —FEHNITR- RN S 1 ST —4 NE# T
AEhd.

6.4 FETFEHAERR

JRR—- 4T, EBRE, RFEFEFNERRBORREZT O LOEFFIH AR REBNRIT N
T3, REHIMIFE, EERFE, JRR-4EBRBAOOIFERTHD. INSEFHFHA
TRBICOWRTF NN Z2RRT 5. RTFHAEEEEAR (Lin—N) 55, BHhL 2D
EEENT—FILREENSEHL TS, ZOMIEHMPICES <72, HHNIREFIFH
NOEK 2 K& &5 RAUB(3HTEZMEAEA)21T> TRDO TS, RRBOMNITSBE
HEFIND, T—-FDEEFIIIRS -4 852N, HTHFHNEZERIATLERL 9ITRT,
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7. AT LAEERBREOMIR

BRE, ADE2—FRBEDN—RIT7HREBZEC L DBERRICRORNI EE2%ESR
ICAEBAT 5 DIIARAEETH D, FRRIC, ERRLAET TV —2ainEDY 7 NIz 7IINT s
EMENTLETZRIZAEATEIIEDBARAETH D, £oTIJ RR-AFEHXEIZATFTLAITBN
TR TOLDARRETZITV. N— R 7ROV T M 27 OBREH L EITHIGTES XLDIZ
L7z,

EFTuXLIZBNTIE, K3ZHDLDICHHGHHIEBICHLUBEZM v FIZLD., HBEO
TlEEZ L XL EFEICUBZ LT ENHKDLDICUZ, > T. F— uXLIZEENRZ
D, FEEREICEL > TEEOBBRENECZEZR, TOAMyFEYMZI DI L&D u X
LIZK 2% 5 FHHEEHICBIT TS, ZOXIIC, e XLIZESTREFFOEENTES &
DQIEN— U THICRETEh TN S,

XL T, AR ZZEDICT7 I—LEEEZHAL TS, u XLIZRENELCEEE. 7
T—LEBDEI NN TIN50 6ERHL. LML, 7I—ALKVEBERIAVILER
L TIE, K2 0IZRTEDICLXLENALTWARNDT,. t XLOREICEOSTHAEH
3, Lo THRIEKBEOHTFIFOLEIIHEIR NS,

KIZWS EPCIZBWTIR. 2O 2HBDAEa— YR T—IDNELFERDAEITOIHD T,
HEMZBEAL TRIN—EMICYVBES N TVWA DT, 2D 2 /BICLVEBERIEZ 0GRV,

RFICGEEZRT— Y OFRICEAL TR, ®2 1ITRT & IGERH E S & WHERH ER I 10E
I N ER RO T — 7 OBEE L RSN TE S L 912, {EROFHBEARAMT 5N T3S,
o T, TNETNDON—RIz 7RV T RNIzT7OREIZLD, —HDF—%. b LIFLeF—
Y DERMPHKIB LI REATHEIRZITD ZEIEAIRRIZZ > TWa, FFIEERIZEL TH.
XL SDBRENTERL B> EHA THEEHESE & hHEFEHRE - SHRSHRHESE TF
FIMENTED LD ITR-> TWS, EiHIHE & P FHIEE - SRR EEOBE X 2
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