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Study on Technological Transfer

for Plant Operation™

Go Suzuki

Abstract

In petroleum refineries and petrochemical plants, all operability issues such
as safety, stable operation, and effective production are put into the hands of the
board and field operators. They supervise automated control systems and
emergency shutdown systems. The experienced operators have know-how
regarding operations and they are skillful in coping with normal and abnormal
situations including emergencies.

It is widely known that on-the-job training (OJT) is indispensable for
ensuring skillful operators. However, these days, the opportunities for providing
OJT are decreasing because of a small number of shift members and insufficient
materials to assist OJT. In particular, fewer educational materials and tools
are provided for on-site plant operation compared with board operation. In this
thesis, a survey of current education systems and educational materials for
operators is carried out in select refineries and petrochemical plants. Based on
the investigation results, we propose a teaching material development method
for OJT for on-site plant operations. We also solve a scheduling problem of shift
member arrangement in coping with career advancement in the medium and
long terms.

Useful OJT materials such as operational manuals aid effective skill
development. Usually there are several kinds of documents for operator
education in a plant. The purposes of these are teaching of operational
procedures, providing check lists for actual operations, risk assessment of
situations, operator’s skill evaluation and so on. Each document is made



individually by an instructor or an experienced operator. This often causes
some inconsistency in content among these materials. We propose an augmented
sequential data table, which integrates necessary information for each task
along with a time series. This table includes operational subjects such as
operational tasks, know-how of the task, risk of the task and so on. We can select
a necessary set of items from the integrated table and make a customized one
to satisfy each operator’s educational requirements.

Scheduling of OJT is important from the viewpoint of career advancement.
An appropriate matching of an experienced personnel member and a trainee in a
shift is required for OJT. We represent the necessary conditions of an operation
team for safe and steady operations and OJT availability. We formulate an
optimal shift assignment problem of plant operators in the medium and long
terms as a nonlinear mixed integer programming problem. We solve this
problem by decomposing it into outer and inner problems. The latter problem
becomes a mixed integer linear programming problem. The solution shows an
optimal operator skill level development process and member combination of the

operation shift team.

Keywords:
plant operation, education and training, technological transfer, on the job training,

optimal shift assignment

*Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-1S-DD0461203, September 21, 2007.
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- B E - A REFHE - TR A% O
LA ) i)
< ZARTEE)
EERE R B | v a7 - i KB | -0JT(OJT Y=ME 10 4/T) | + 0JT/0ff-JT
k% =) - Off-JT - H O
- 0JT/0ff-JT VT vavFasy N AENS SV
- H O EE MEP~DOIRES B | - A~ IR

- Atk L

BHH
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K4—3 FXNL—XOWE0JT MM (WS

Total
erator TOtal.OJT oJT
Age Period .
No. Plant 1 Period
Plant 2
1 51 28 5
2 49 23 8
3 38 18 2
4 34 14 2
5 29 8 3
6 57 27 12
7 54 20 16
8 43 17 8
9 34 14 2
10 26 6 2
11 59 25 16
12 42 20 4
13 39 17 4
14 35 10 7
15 25 6 1
16 53 25 10
17 51 19 14
18 40 14 8
19 32 10 4
20 26 4 4
D1 57 17 22
2 48 10 20
3 37 9 10
R4 28 2 8
D5 22 3 1
D6 50 10 22
D7 46 10 18
D8 33 6 9
P9 31 7 6
BO 24 2 4
B1 52 13 21
B2 48 16 14
B3 30 4 8
B4 27 3 6
B5 19 1 0
B6 47 8 21
B7 31 2 11
B8 28 2 8
B9 27 4 5
10 21 0 3
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Fd4—4 ZAFAL_NLCBLIORBOFNL—ZIZxtT 5 0JT 0] & O 2 & fk R

Level C | Plant 1 / Group | Pant 2 / Group
Period | 1 |2 |3 [4]1]2]3 4
1 AlAl1T|A]2]1]1]1
2 AlAJATT [T [1]A]]
3 LIAJAJA|IA]T]A]|2
4 AlAJAIT|[A[A]A]2
5 X | AJAJAJA[A]A]]
Level B | Plant 1 / Group | Pant 2 / Group
Period | 1 |2 |34 ]1]2]3 |4
1 4 AT [AJ2(2]2]2
2 Al2 1 |A[2]3][2]2
3 Al2 1 ]A]2]2]1]1
4 LIAJAJAJ2]2]A]1
5 LIAJAJAJT T ]A]]
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F4—5 AL—ZELERERE O AL E R RS R

Period
Operator No. 1 > 3 7 5
1 11 | 11 | 12 | 14 | 12
2 14 | 12 | 12 | 12 | 13
3 12 | 14 | 14 | 13 | 14
4 12 | 13 | 12 | 12 | 12
5 11 | 13 | 13 | 11 | 13
6 14 | 13 | 11 | 14 | 11
7 13 | 13 | 14 | 13 | 11
8 12 | 12 | 14 | 12 | 12
9 14 | 11 | 11 | 13 | 13
10 11 | 12 | 12 | 11 | 13
11 14 | 24 | 24 | 24 | 24
12 13 | 14 | 13 | 14 | 14
13 13 | 14 | 13 | 12 | 14
14 11 | 11 | 13 | 11 | 12
15 13 | 12 | 12 | 11 | 14
16 12 | 14 | 14 | 14 | 11
17 12 | 13 | 11 | 13 | 14
18 14 | 11 | 11 | 13 | 13
19 11 | 11 | 14 | 14 | 12
20 24 | 24 | 24 | 24 | 24
21 24 | 24 | 24 | 24 | 24
22 24 | 23 | 24 | 24 | 24
23 24 | 24 | 23 | 24 | 23
24 24 | 24 | 24 | 23 | 23
25 13 | 14 | 13 | 11 | 11
26 23 | 23 | 23 | 23 | 23
27 23 | 23 | 23 | 23 | 24
28 23 | 23 | 23 | 23 | 23
29 23 | 23 | 23 | 23 | 23
30 23 | 22 | 22 | 22 | 22
31 22 | 22 | 22 | 22 | 22
32 22 112 |11 | 12 | 11
33 22 | 22 | 22 | 22 | 22
34 22 | 22 | 22 | 22 | 22
35 22 | 22 | 22 | 22 | 22
36 21 | 21 | 21 |21 | 21
37 21 | 21 | 21 |21 | 21
38 21 | 21 | 21 |21 | 21
39 21 |21 |21 |21 | 21
40 21 | 21 |21 |21 | 21
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Fd4—6 YT MIRT D FEHEE 0JT #I o £4k

Periods 1 2 3 4 5
Plant 1 10.6 | 11.2 | 11.0 | 11.4 | 10.4
Plant 2 8.3 | 9.0 | 951|104 111

FzA4—7 AXNT v THOF R —ZEE

Plant 1 Plant 2
Operator No.
C->B|B->A|C->B|B->A
5 - 33 - -
6 24 - -
10 - 32 - -
11 - 24 -
14 - 37 - -
15 - 31 - -
19 - 34 - -
20 - - 28 39
21 - - 24 -
23 - - - 39
24 - - - 32
25 26 32 - -
28 - - - 37
29 - - - 37
30 - - 26 32
33 - - - 34
34 - - - 33
35 - - 25 33
37 - - - 33
38 - - - 32
39 - - 29 35
40 - - 25 31
Ave. 25.0 33.2 25.9 34.4
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T4 —8AF N LNV CBILYBOARNL—XIZXT 5
0JT Al & D RHRFEF (RRERFEEC S < Bl fE 5)
(E: 2% 11~ C, T : AF/)L1LLB)

Level C | Plant 1 / Group | Pant 2 / Group
Period | 1 |23 |4 ]1|2[3 |4
1 AlAJAT [T ]1]1]2
2 AlAJT|A[T[A]TL]1
3 AT |T|A|J2]A]1]A
4 AT |1 |A|T][A]A]A
5 A2 AT |T]AJA]A
Level B | Plant 1 / Group | Pant 2 / Group
Period | 1 |2 [3[4]1]2]3]|4
1 L1 |21 ]2]2]2]|2
2 1|1 1|1 ]|1]3]2]2
3 Al1T |1 |1 |]A]J2]1]2
4 AlAJA]JT [T |1 ]1]2
5 AJATT|IAJT|A]T]1

F4—-—9 AFANLNNCBIOBOARL—Z|ZxT 5
OJT Al DFFEFE R (FEIC S < Bl EfER)
(E:2xF1L~yLC, F: AF/LL~LB)

Level C | Plant 1 / Group | Pant 2 / Group
Period | 1 |23 ]4]1]2]|3]4
1 2 22|11 ]2]2]2
2 212211 ]1]1]1
3 L1 ]|A]JA]T]T]1]1
4 AATATATATT T |1
5 AJAITATT|T]1T]1]A
Level B | Plant 1 / Group | Pant 2 / Group
Period |1 |2 |3 ]|4]1]2]3]4
1 LA [3]2]1]2]1
2 LIAJAJ2]1]2]2]3
3 21121 ]A|3]2]2
4 2121211 |2]2]|2
5 2121211 ]1]1]1
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5. fhim

FRU—=FZDOHE « IOV TIEIERD S 0JT BNEDRE REF A H U 2HH
FEDOHLD ) UNTDIFRE~DIREFE LR > TS, LrL, 0JTIZOWTIXE
DIFESLHFIZOWNTOER R DR FIZT7 40— FEEIZ O W TIE S EY — v
D T 72 < EIB A D R EE 7R BLIC e > TV B

B A ORNELZ RHT 7203 ES — 1IORT IR T Fa—Fnb s, (1
Nn—2DFETHIEREZ RV, TOFRTHLETRBENH SEHTE IRE
EROMTZENEETHY, AR TIE, (3) TRBNALHAICLS T Ve —F]
ZE0 B, BRBENSERTSEAICEW T, EEEETIHOEHE B RN ELE
STW5S, bLLIE, FALEETHLMEZ LICES T HEARS D, THITIZ
THEBMERGICAOND X HIT, X0 D720 NCTIRWELPE 2 24 9 2 5 [\ A3 50 5>
ST AR TRELIAEEDOEARTH HEEEXEFIHOIER 7 v 2 & HE—872
TETHMEICAT) 2280, BN LEERE LRAERICEE CE 5 2 L 0RtE
776

74—V REEDOIR# L 25 FIEER EOBEE RE L, Bl - HHEEA O A
DDAEZ I L, 0JT TIEH TX 2B OB GTIEIC OV TIRE LA, ¥ — A A
BT 4INDBRLUZHERIIEEZ =22 LTz 0JT #MBR T 0k 377 s
DA « BREfBAD—2DIEIZ Db D EHFE 2D, XS5 — 1LIDRLIEMMOT 7o —
FOHF T, BHRSCEBRE Vo I REMICITTIEZ FF- 2 WERNEIC SN T, (4)
BRI L2277 —F) ZEATnE, L2 OEMBERENHK L O TN
mEEZBND,

A PETE BN & 2 A2 BT D MSERG i E OFRR D B D & FROK T O R0 HAZOP
L9777 v MAEE O L VO R SR > X7 A OFEfl (STL(Safety
Integrity Level) A¥ 7 1) ZbHd, Thbb, 77 MWk T 2EEOHR &
BRAENEESCEERORG /D, 77 bOT—XINEL ., HIESCREL,
WMOE=F VT K=V AL OLEOOT—XEHICH L L ICEbND,
Honeywell #72 £1% Abnormal Situation Management & #r LB AREOXIn A~ R —
A RELTHRFLTWD,
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THICK LTHATIE, AL —2XEDO LS 2 AR ~OXEICEH Lot
RV T U2 TICELOES D, RIS EFEFBICRIT 54— OEEMEIZHE
HLT, ANV —FOFROIEE L THM EEEFBARE L, E L7 SoP
RF R — v g VIR BERERMER TR E 2 EBE TOBEMICE > TRV FES
BEEAHEET D FREHETHERML OO, LV XWHiEwE o T Z & 2 HfF
LTW5, LLEKKTH, Bl21F Shell #1377 > F 2@ 2 OMEHE L
L T “Flawless Start Up” EREATWAIBMED FTZ T NDT 4 — KXy 72, il
IZ2WTIX “Control Narrative” DFEEEIT > TS DOHEROFLR %2 FEhE L T
WO, ZHHIERENEADIEHEF EEX ObND, TNV —Z 2 X COSBES
DRI RE & BB ESCERIIEIC L > TRAR DD, BARMEEDOE 2 505 1k
DENTEDOFEIEAIND Z LT, RFETIRE L X 9 e AM B KR
R 0JT ORI 72 TR FIEIZONWTIE, AR CL AR B 261D,

0JT Z WA R — % FRGHENICB LTI, B8 FIEOB R L > THAA R
L— 2 HEMIIC LSV T T 52 e B RITIE R B0, 0JT ITikfF T 5 Bl
B COBEMMAE RIBIZEMET L2 LITHELWED, Ea—~vr U Y —XEHHIC
o7 0JT OZNFAL R EEIZ /e D, AL TIT 0JT O I L THRF 2D, 0JT
BHERET IRV ERODFEAEZ B E LT, BEOIE R L TRBEE
YO E L DT T M AR L — 2 ORHIR B E G EIC O W TRE LT,

FLE S RBEIC DWW TIIHFE#E LD L O RFEE TOF — LB D A 4 OfF ik
MR SN TS, o, Ny FHFROIFETZ7 0 M Tk, RESI T EESL
HNGER L TCERBEORMG 2 EETIAr Y a— Vv IREL S FET H, A
W TIEA N L —=F OF — IR ER OB ST TR —=ZDANEDLYRH D |
2o, 0JT BRBRAEEIZ L » TEDO&KE (L TRESETZ) DEBEICELT S &
WO KR A N — (RERRELSR) DOFFMERS RIS LT 2 & A 77 o Bl F i R
INETIY EFbnTHnRn, KFETRELEFETIE, AXL—FDRAX )L
LoV DORRRF 72 26 2 T AN TR R D Z &0 n . A% OT EH ORLE G
EEE & 2 5 ET&RLo,

ARIFIEIC L - T, EEMRFAMIFIEICIL S < A — & B il i & 51 00 N7 578 7]
REIZ 72 o 70, HICHIEIZIE. 2 ORFESCEEFTOHE FH#H & K U728 7= 72 649

EMzHZ EMTE, Y770 Moxtd 2 EH@EE 0JT $iff o KALLIAMZ b |
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YT T P ETEE O FEEE 0JT MF O KL, 0JT = DR K ke & &
MnsdZ b T, BENASICRPIGELND Z L 2R LT,
FEH T LW MR BRI DL T D5 E Ol &2 LU FITRT,

X FLUT T NTRT T MR, AL EM. 23—V R, Ay Melo
7 va I TnG, oA —varF—rbEnThoktsva
HET 5300640 TF—LATHRT D, BRBROEBNA L —Z% L0 EHRS
Rtz v arpblilE L TCIERYEZ v a v Z2BE ST < K9 Ald @ DO NEE 2B
ERALiESR

CBEREOBELEETHD, BRENOEVERBREOTET 524X —v a3 v
F—DZHAEEAICEET D L)1, F— 5T L O ME RIS 5H159,

VT RAUN—FREDSEDLIRHEOF R =g A N—FB1 L TR R
(2. BEHEEER R & FE T D 5 a DO,

FROEIRGAICEOTIH - RHNEZEBNT 2 0ERH L, 7o, MENE
e Xe 2=V A7 0 v 7 FETEANKNEELE 2 2 LN THEI, RIFHE TR
RLE X RBIFHBFIENER L0 T M AL —2D 0JT IZES< B
X, S%OFRNRT 7 NORE - BREERZ X2 bREERECHH-D, 7
RLT 7 —FILZORERROTDITELOEEZE X BND,
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(10) (12) (16) (19) (22)

# 5—1 $HE - BINCAKTXREAFTDOAFITIE
&

@

@

(@
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@-2)
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e

AWFTE 2 e D12 Y 72 o TUER BB P HIN R PR P O AL — 8%, AR
K BRBLOEHBRBRICZ R IBEYESEHEE L, XV —FDHEH
IR CIIKE R —ROREDIFET T v MBI 2 ERERBR A B#H L W& E L
7o, BEEEBANOLOEFFETHD THIMT T 2 MRSF - SRIEEIRY AT A
DBAFE CERI6FE~ R I8H L) | 3 (M) BTG B J8 T AR i 5 8~
VxZ b =) ORFEMREMRAAERNSETCWEEE L, £, BEESE
&L CHIRRBSE RS HIERS, A ATy Iab—varobl—=
VIV a b —HEREFESELIECWEREEE LA, ZZICEET L ENMIC
WEEERLET,
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APPENDIX-A : 7’5 v MEBHBTIHE I I 21 —F

A-l rBRYI 2 L— g R Y

m%7§y%®yinv—&m7?y%@%@%ﬁﬁ¢6VX%AT%D 77
Y PR ZHER T D70 HW D, 2EERREE, FIESRER G, EERFTE R Y
RSN TV, Y2 b—FRNBEOEEBEORKELZ 2 CTHEL TE 2bi) Tidk
Wiz, EOBETED L) BB THMAT 20 EHEICL T Ialb—va U E
THONEEEZZ T hiEe b,

TRt RAvIal—va LEER T ARMERICE D HBEDNAS D, ATE
IATT 4 —AT—FvIal—vary (BbHVWEAFT vy Ialb—val)
EREIEAL, EFHEE L TS e AORENEFRETH D LREL T, HEIL
H o BINKHEET> T o AT 0 AR E21TO, 2D ORI

RN FRATRBTE, CNEMSEEE 2D, ZHUTH L TR/ Z
iu%%ﬁbf%%:W%h EXHRTHLDOELA T Iv I v Ial—varve
FEIXAL, et 2AORMZLSED TRV O, EIESFMFEE R L OIEEF EER R
DEAEHERZ AVEO T, HIEHR OGS X OEIEIFIC bbb D,

AT Iy vIab—ra s Hiia e LoERS X = L—Z 38 AR
N LB TH Y . BINEEI 28T 50 AT LA THD, 77 FONERIKE
DRI AL Z HER L SOP (2R - CEEIIMT 272 DICHW A, b7 7V OJFHE
FEHIRORFIEDIBR (7T FDOEE - B X EIROENRE) 2 B L L EEF
Br (—IiZ 7 e AT EMEEND 2 ENRZ ) OB THLRIAESRTWS, #
A1l AT T A AT — " Ia2lb—yar b4 FIv i Ialb—a O
EHEBLCRT, 7B AYI2b—va ralRéE L TRIRET D 7ok ATk
ICELEEET A EGDEISIERTHZEbHY, TV 72T U EFOLA1L
NOT T —F RN EAL TRy, ZOEMITIF A FTIv I Ialb—Ts
YOIENEETH D,
YIab—ZOFMICEL T, RFFEEELFTLICTrERAY I 2 b —T 3
YEATO V7 PR TWEZA, 1980 FREZEFITHOR T/ Ny r—U Y 7 F 3B 38
Eh, BSHREND L9l oTz, 1990 ERICITIFEAEDOEENR ML v 7
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—VYT7 FERMT LD Rott, RIETIHLY: - ARz V=T ) v
SHTELSER L, TR U U= T RERFHOMATICHEIICHE S £ TIZR- T
ETWVD, 0B, INHDOYI 2L —FIBLICEFRREEZRI AT T 4 AT — |
VIal—XT, RWEECIE I N AE T e RA I 2 L —X LIRS ARNH D, B
WAERK AW R OEIIRER E 2 MY . £72, et A0WE LN E S
DDA TT A AT — I ab—HXOERLIEAIN TV D, FRITHEBRD T
ot A 77 kTl PFD (Process Flow Diagram) & W& 1 L OB X 2 ElizrD & E L
LTWED, ZNEATT A AT — b ab—F THERSNDHENRZ W,
—HFHFAFTIv I I ab—FDNRyr— Y7 MI1990FERHFED BB L,
—HOEETIHEHLIZILDTEY, 2L TWS, X1 —%
DFE BB TIL SOP (2R o 7o 3B HE 0 R RIRE ot s 003 HR |2 D W TR R I 28 K12 %I C
LA T Iv IV Iab—ERNaNTHLN, ¥A4FI v/ Iab—arT
X, HE O 7= OREICRHEEMSRICINZ T, XV I/ RA/AMEBE LB E R AT
T4 —AT— by Ial—rvaryTEfibhnwa=y ERKEIZRD, EHIT, &
Al E O B THEMRT 2561213, FEBRER, THRA L IO aRMRE %
GOLLELHY, FLLVIVTART T MNRB LD X HIT, FEMRET VL
BiTbhd, LEeBnoT, —RICFAFTIv /v Ialb—valTEATT 4 — R
T—hr¥3a2lb—varD 0 FUEOKO2Z=y FRAKELZRD | T ILORBIN
XV RERbDERD,

A2 BRI I 2L —FDOEBW

7T NETOEEIY I 2 L— XX, REHO YRR I alb—vardid
MOFEEZFTTNDOIN, RETIEIBERETVERH WA AT Iy v Ialb—
BT VAT HEOCR-oTVD, RICINETOLEL L LD,

7 1 AR (1980 4% 4-~1990 £ H1tH)

b0 it TR B DO K & 23t o ¥ — OB N A TS, MR
7T NOHEY AT ARRERD T Fa FEHEENS DCS FHEICBAT LRI T b
D, ANV =2 DOENFERDOZODFHMH E LTEBR Lz, 727ZL, 77 MET

JTERE BT L Tlidel, BEDOT T 2 M OFEMRERNRIT KM TE 220
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LD ThH-oT,
75 2 AR (1990 4 H1EH~2000 4EET)

BB MBEET NV ERWEZORE 2R TH DL, T NI LI LW
HAAL LY R o b—=E RN libhiz, AX— KT v 7 EOIEEFBRIEIMZ® T
T, Z O OFRER A b— X IREBATICZI R % L1 7=, W TiX Visual Modeler
ALY L, AL —ZEEEBREY 2T & (DCS) ICHEW ERESL CENTUM XL/CS
% f#i > 7= Plantutor 23BH%E S vz,

75 3 AR (2000 AFEEH~HIAE)

DCS D /XY 3 AMEIZHERT 5 L 912, £4E TD EWS (Engineering Workstation)
D58 3 N T LTz, Plantutor & Windows (ZBHE Sz, £7=. EAAM L IL
EIhooH 0, MEROBIEIFHIEND TR, XA FIv Iy Iab—HITEo
TUTNVMCERHENTWE T T FETF LA ERTEICH 720 {LFELTEOR
HFHZHE LT DX bz Shiadi-, DCSIINLT Lo EEEF T
HbDOTHRSTEL, 7747 Y7 MaflioTDCS ZA#E L, MXTAVIZZAHICH#E
MTELTZIalb—varyFAR ML RERoT, 770 FORBITH DEHERIC
BPNDE IR T&E L, HITIE, FEEOT—F %2 U T VF A LITEY AR
W HEEREO T AT 2 X0 M ABEFFI LTV D,

A-3 B RYI 2L —F DR

AAFI v 7 alb—FOHEOMEL, BRELE Y 7 b Visual Modeler &
o THRETLIHAICONWTAHATHD, M A-1 TR LK DT PFD %z AT
BYRAETNEHBESTDHEZAIEF Y I 2L —F ERTWD, ZOHEHEIL P&ID
(Piping and Instrumentation Diagram) (Z¥TV, XA F I v 7 I 2 b —HF TlE
LT FEOFRBICESW M mBEET VA2 RAWT, 77 v FoEEFRED
=2 b—var&{79H, Visual Modeler Tif, =F LU 7T RO LI o=
Y NOBNBTEBZ DR T T e alb—va Tl ENRTED,
Fo, EERIICHE D 2DIIIZV TS A LDETBMEAL Y, 1 BEBEORESL 1
BLUWICEHR CE RITIEWIT R, REOARY arzH0viid, V7 g4 L0

B RSO mELE TARIC 2> TE TV D,
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77 v NERFIRE Y X 2 b Z X E R O BRI R B R BB~ o b Ik I R
i b, AIEOIFEFBRIELIL, #E 7 7 P2 IRENOLH B CEH
DOIEFRIEIZ S > TS EE (RFX— b7 v 7)) R0, WISEGEERREND D5
BE xyy M UY) RV ~—7 T hOBEROID E2Lor— REH 2 L EilR
FEOBAITEAE R EZ2 VS, BEBEDOREREIL T vt X BE LR, RO,
MENMER EEZMELELDTH D, B I 2 L —F TIE—MRIZ. & A-2 TR
L7HSREDNE D IAEN TV D,

A-4 77V MEEREIIRY I 2 L—F DEHR

(1) Bk H Y
ERRFIFE S X 2 L= Z W23 O BIZIZRO b DR H %,

® (S AL — g v DEAEE

® IR D E R

® 772 MO BTN T RO SR
® LR ARFOHE

(2) 2T LDORERK
AT AERE &K A-2 12T, Windows XP XY a v R TF AL LTCEEINT
W5,

(3) FlisE PEkne
A 27 JMILL N OFIRE PEELZ A L T\ 5,
@ F— REWH :IfIcEbE EEICET/LOEIE “H (Freeze / Run) #4T

Y

o

@ HALARFT—)VEFT V2L —XET)NVOHEEEZ IR, (KH, 5#ET
FITTHWETH D, MEET— NIIPCORRNEETNVOEMIRB R EL AT LD
K& SIEFET 5,

o HRRREEDIRIFB L OME ¢ (Save / Load) : fEE O PIHIREE 2 R F R L OME ©
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TOENTE D, RETEDUHIREOEIIN—FT 4 A7 OFBIEFT D,

& X yTvavy b BT OEREORLORELZREFET D, FlAITRFRE
AP RERTORIEZ 2T v 72 g v MMERETHRAF L. B4R T O R FIRIE DAL
EICRBLEEAETH, RICKE~DAT v 7Ny ZHERETHEILL T, [F—0d#z
MO LEMT DI ENTE D,

@ X7y Nyl AFyTFay NCRIFLIEIREEZE LT S,

@ LTy variAYANTIZH (HE) PEGORERELZRET D,
W ERR GRS HRAR O MR 2 BRI AESE T, e 2EEAL LD R HE
fEd 28T L7225,

(4) BB Ee a—~ A X T 2—A
BEARBME R S LT, 1 74 FLCDEMEAL, DCSHEEMmARKE LTLUUTD

W K OBRIEZREET 5,

& U T 7 4y /HEHME
FWDCSTHEMAT LY T 7 ¢ v 7 Wil & [F55 72 i
7z — A7 L— MR RE
INIVT e R TEHEOBRE X

® il i — 7
8/L— Wi (HIEE— K, MV, SV Z5 ¥ AJHE)

N —7F a2 —= JHiE RE/NT A —Z L EAHE)

e LV RIZT7Hm
XU MLV NI T TEIR

® 7T — AFKIR - HEFRH
77 —AY~ U —HmE
T T — IR ERAE

& F XL —TarlA NER - MEFRHE
F_XV—a A Y~ U —Ei#

TRV — g v HA N E
® DCS F—AH—FK (DCS F—AR— FiZfMH LA
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EEH 2K A-3, K A-4 (2R, T2, BEHBEAFIH Y I 2 L—2 0l L0k o
—< A UBE T =R, TNEI., X A5 LXK A6 12T,

A-5 BERHBIE S I = L—F OE AEH

7' v NEERIC OV T O A - BN - SRR OMKRERI 2R ZE - RN BB AR RIS
o TND, ARL—XOHEZEMNE LT, WERNLHEEIH L I = L—F2E
HEnT&l, #HEIH Y I = L—F 0 BW, EHafl %S E S X210 5 DCS (4
BEHES AT L) IR LTS o> T, #IITIE DCS ITEND &) BRD I
RINED o T2A, B L LICTEERERED I OB RO K2 597 a2 DZEE O
BEEETIEOEMIHELZB L TE T, TITHFETIE., 77 MERYEN R
ﬁ%%h?%kga®ﬁwﬁe2%7%%%&@ﬁﬂéﬁﬁ§ﬁ\%ﬁ@ﬁi%i\
EEWIMZIER T2 2 LI L2 EHRIERES O 2 EOFZOH T, 5Kl - i
DIBAD=—ZANZNETLULEICEE Y, 1T BEEEIFRORAE H W E > THBE I
VIaL—ZOHEABREMLTWDS,

(1) #HBEINEY R 2 L—F OLESIT

BEINHY I 2 V=2 1IWE - BT HES S BffEz e bE o miie s
NEIERE L TWD 7, DCS O EdG CHREL W HE 7 E R FEH <>, DCS TR P HEZR
HR (BGOFHBECRIETCORALET) FEBHKkD, 7T 0 F THIEAATEE
RRMNOREEZ RT ZEICESsTT T FOBRICENLTDHZ ELH D,
LU o, EARET VT FEREOSE LI E 2 BT 5 F ORMR RO LT
RN L TWDHDT, BT 7 hOFEFLARIFHRERL R LRIESL AEE
T 5, SWVHLZ S L DCS THZ 5884y OEA A i L T\ 503, A]ES o il
ST, ETAVOEBEMENMET T 5, BEECEWVTERICA-7T-Z & DHES A
HTHD, £, B - ALEOME R OMRSOEEPVREEOIS TOIRIZ X
HERITT I 2 b —F TIEEBDEHE LV,

(2) FAESG
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HEIFS I 2L —FDEABNZIOWTFOAMEHABHEA 2 E D7,
AL

& HAHW : RAT7 =77 MEFESIFIZENT, TEL{{zx 5, IELH
XHD) LW EBORABEL [F—bD—B & L TEEERET] L5 F—
LU — 7 ODBEEMNEZ 5,

® HEHH : Bixtinme; (R 2BENSNVLENTE DL, RABNRE L
JERSR DS 3 ) ILEN TE )
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