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Consideration of Various Energy-Concerned Strategies from Standpoint of Professional Engineer
B L O FENLE R Energy BRBERE XD
Takaaki Tabuki (Information Engineering) !
Bk BB (FRIEEM)
Abstract
Due to the severe accident of nuclear power plants at Fukushima, all of the

nuclear power plants in Japan finally stopped operation for two months.
Since electricity in Japan depends of nuclear power for about 30%, we need to
reconsider our strategies on future energy. This paper seeks for ways how our
energy strategies should be, reflecting what we have learned from the
accident.
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1 54 110 7 kW HEEBTHA.

RBETAHREH Hiah, EERRESER. {8 ik

1 B4 110 5 kW

BT K 58 EET 1, 2 5 TEL, EETHL 2013 EFRE T E,

1,2 BH#ET 200 7 kW .

& kAR ERFT —ER K. 2011 4F 12 A BB

44.6 5 kW

B KRB 1,2 BigiEiE, 2 SHiTEELL, 20114F 12 B 1 B 35 7
95 77 kW kW B

B R A A ST R BT 1,2 B, B THE, 2011 4F 12 A B#H8

200 57 kW

HARILW K DRI BET S, EMmMEEHRKI, 2011 4F 6 Adh 12 Aigh
162.5 5 kW T CEES

RBF K1 FEET 2.4 BB 1,3,5 (RHUBFARE | 1-5 SH#iT 201146 AR
380 5 kW ik, i CEBEREK. B 7 Bt CERB
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New energy eand othsr
1.2%
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HERR bR
th 18 | FF{LFA energy BT7 14%
energy | {bA energy KK gas 17%
aih 43%
AR 28%
B 4ETFEE energy KBf energy (FE Of, 2, BFIA, BH) 0.1%
B (FE) 0.1%
HiE (BE. BFA) 0.5%
K3 1.3%
biomass (BREl. B, EFIR) 1.1%
BESEM IR & 0.2%
WA Wh (E) 0.0%

* 2 BAO—K energy DR (TEnergy AF 2011] M 5)
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Energy resource B (5 /kWh) £
FF7H 8.9 (FIR) |EEEFRBIIHMLAHELEOERA
FER 9.5—9.7

LNG 10.7—11.4

Hinl 20.8—23.7

B4 (L) 9.9—17.3

jage ey 9.4—23.1

H A 9.2—11.8

KB (EE) 33.4—38.3 BEFER 20

KB (Mega Solar) 30.1—45.8 BEFES 20 F

At (EE) 9.9—20 BEFELK 35 F

AIB¥ (Mega Solar) 12.1—26.4 BEEE 35 F

—HEAK S 10.6

INKRFIFEE 19.1—22

Biomass(AKH) 17.4—32.2

Biomass(f R IR HE) 9.5—9.8

Gas Cogeneration 19.7—-20.4 BEFESH 30 F

Gas Cogeneration(@F|H) |10.6—10.9 BOFBEERTD LEMINELS 2D
0il Cogeneration 22.6—24 BEHFEH 30 F

Qil Cogeneration(FFI H) 17.1—18.1 BEFEE 30

REE N 109.3—109.6 BEFEK 10 F

WREVER (BFIR) 101.9—102 BRER 105




PR E 18.7—19.3 2030 FEO TR, BBFLE 155
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IR H 5, BT KE energy SRNEE
THEBILELESRD, BEFAHEZEIBHE. ® 1 Energy @ lifecycle
HTFEOBELZMRT S, ARICERZRO
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security FEROERN LIS L LRHED energy BIRICHMIEKFET D Z LMD REEBRTR
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LT Tk 72—k energy TR & energy ZE Y HT FH, energy OFARETHIERR LD
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3. BN energy KRR

3.1. BRFAH

Z <L OBRTFIF TR uranium @ 0.7% % 5% 5 uranium235 % L LTRIAT 3, Z0G46
BFESHERIGCE VB EN S energy 8 energy ¢ LTERYH L, BIEOERK R Y THREHE
turbine ZE L TER energy & LTHRYHLTWS, BEENORTAREHRIZ DL SR LA
DEAKRFCTHY BFERBIC IV EHEN DS energy @ 5 BT 30%BRELZFIHT 5.7 D @ energy
RAEHAICEDE GEATIRAIG) KEELTBY, MOoRBICHELT energy OERIPHRIT
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energy ICHIEE L TH L% 300 FEREKRELS, ZDenergy BEDRBWIZ L BHETH D BEHEM
REEL TV . BESREGEOCHBAERDIILET S CTRIMICEY RERZH LET DT,
FEFELZELELEELEECREZAF L2 TAERLT, TR oMBEREFEET 5. kA
REHZHRTENE ERTVW AN, BNRERCRFFORGEENSBET I LHR L LTERE
cost WHEL Y, BER LR RE, ZBRIERFEZRER L T3 HMBRAROBBNE L LTR
FAiX cleanenergy THB & LTHFEN TWIER, EERA LAERIC L 2 BREEREFRIA
I REHMICEG, #TLb cleanenergy THALFELRLKB>TLE-T, RO LI REH
TEBBANESANBEREL hOoMBRCHRBEORAEEOREVRETHRERICEZ Y/ FHK
D risk EFETERVELTHEROREIRE>TWVD,

BEFFREIIIED CTHRESBESEEFF L 2 0RADOHEY IR BRIC L 0 REICHENR
Bkt 3, KETERTFEOFEMEZ 0FLLTREY, ENORE L TV HEFFIZ 1970 £51CR
RENELDLHY, RELBRE2MIEZSVWTBHRAKERZL2S, RTFEEBELREFICTLRE
OHREMREEDBREL, ZOLFIIBRCEXY ENTHE LW EERMERS S,

Uranium ZERLREZRERTHY, WTFhHBT2 L ABEONATVWS, £Z T uranium235 %
RFERIE L LTRLPLEBICEON S BAEEFED PO plutonium #FAHCIVIRYHLT
ELE L, BRATSEEEEFE (BRE cycle) BRBERSn. EREERATENRITREOHER
ARERIEDTEL 2D, LALARLEREOLEFVESEL, ZRIF (LA L) 1T sodium ¥
HEREEZ L. BB O BRIAI> THRWY,

BF7 energy XS BFIATHICE., B2 ORMELEEEDOLSOMBEHBRRTILERD
B, FFAHRBIZED 2 EAREHIIIER 40 £L EFIOETCTH Y, ARIRSEE BT 5 BT
DOFEMIIE S THB  BREDEFHREEF TR EINTWAIEKFLIEIRELZIBETFFLD Y.
BRI S nEA TWAEIER gas FORSMOMREL O HBELHE - RT3 LERH 5[36],

32. LARHOREK
(LERENIHFOBE OB THWBRAOBHED AP HE L b0 T, FRAFRTHILE
IR THWE, 3 1XAK., RRgas T LTAMOEFRTEEFTEZTRL TN,

fLaBRE O AT & HBREFAME
ek

R AR TBERRPEHER - ZERL R SR BN B TR 2
(7] 8% 48 3 | &2l - MAEERBEXINA R




119 £) i A EAE
fithp DR E M
KR gas TR bR FHEH R A% H% cost - BREE BRI
(7T 3% 4 3¢ | FEFEREVEIR (shale gas, - “E{LR BRI IR B R
63 4, FEFE | tight gas, coal bed - BiRBER
FE:160 £F) | methane, methane B
hydrate) O3tk
AM 7 Energy BB BIRORREM - KFEOET
(MR ER | REVES Bifie & o0H
45.7 4F) ' filikg
=2 4 {BRBREO B {8214-15] BERREHOES (—ERIER)

BRIZACERBOFTRD e o e, s<e
BERERTHE PLRRE L v T T H B
THELILTWA, 1970 FXE T 20000 d— :i”;m _HRRARR RN 11 -
BARHBEBEZXTERRED e i .
BEBMEFEFHORRERIE o oaBEIERREE s
BURAIEL Rodz, LHL s
BIEOBEAFEOHARITHLT ] i
Fihigas L bILEOBEEX -
ABMpLE LTRAREALT ] oo
W3, FRITHEEERANEE wzn
LTH D, HERICHEEL, cpnanmnsanzafiil -
EHLIAHRER RN D $3EREEEREEE002 88858

GkOF =2 energy FF~D
27 £ © base load A& O
energy & L CHIfFT& 5, ZER{E
REOHEHERZVWOTIRICHET I 2T BLERERI - BF¥ (CCS : Carbon dioxide
Capture and Storage) OFITHRBEETH S, BATRHREFEMNIZ CCS 2 EETE HRAT
e < . ERMIT CCS #BATA L LTH cost ~DRBREBE~OEEBRRMTH D, BHHIC
BHREZBELTRETHL,

R gas AR R BOHHERL 2L, BERBETUBNFZ CEATESL L, &
FEAEBEOLEEICH L THEINEDH B Z S0 D peak load ZED TRANEF LD,

FHA gas @I & LT shale gas, tight gas, coal bed methane D\ b 3 FERBFR OB
IEEEATEY ., ERAZSDTRERIT 160 FLORELH D, KETIXHA (shale) B
bO gas IMEASEMLTRY . LOBIRTHIEERR KA gas OEBPFER STV TR gas
EAMTIR L OB H B[2], FIERE KR gas ORI L THEE~OBEC SV TARHEET
HY, SRBETIVLERDLS, TORIZBWT, BROBIRTEERZESHRIEL L TEETLIOR
By, M. HEEEEEIECH d 5 methane hydrate DFEFES B AEBOMER SN TV DB, HiR
FLTHRISERTE S BRI TR,

T oil crisis BASE, ZOEFESHHI SN TR THERK L LEBPENZ &, E Mgt LRk
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REWnWZ %6 energy & LTORRERSE VEIFIRY,

BABEICH L TRENREREELSD LILRABBIIRKESKTFRS22E20E, RFAORE
ERETELEHICIE cost PR BOIFHDOBBIC DWW TORBLEZRERTILENRH D, 1B
AREOFAITREER L LTCOFAEZRWTRET S Z LIV RNFNREEERHEBICES.
7B cost ° LR O PR B EITRE O BB R BB TIKTE T 2 O TWITHRBES AT O 7 #E
RRERT D,

3.3, PREEHINT
ek FREBHFTEM, HROFR gas ZHREE L boiler THEKERASVETRETHIHNIRER
175 &2 ANREV, KEBIETHESETES twbine 2ETHEIZ, BAKFIL3RBEBICLEDN
TW3, "X RAANENFETRERDELZERTAIEDIIRRETHETE T ILERXD D,
BETHAABE TEREECBSVWTRELZZ THF L 2R CHATHEASR turbine ZET
combined cycle BEPN T3, FRIIFICHERICTH O CBBEREHENRET S Z &4
EENTWS, BB EMFHBERILELSNADRE-RBRLET S,
3.3.1. BEREXRARE
BHEELB 57D boiler 25 DWRAKZERE (BE 566°C. £/ 24.1MPa) H 5V itlB4ER
JE (USC: Ultra-Super Critical steam condition, B 593°CLLE, EH 24.1MPa L) LV &\
STAFERBEREINTEY.AO%ULOPREFTNS, &5 ICRIERBL BERAERE (AUSC)
Tk TO0CHE T 46%. 800 CHR T 49%DFBENF/ LN 5.
3.3.2. At gasLRE
FREAMAHICEBRENRAZLEMR THE M bAFANREEOEZL DEIEGEEDH TS
(B 4), H< ITHERRE gas ORERH -2, BEETRIALOMERRREh, REFRER
[LOBEREATND, ARY gas{ELLTHRE L, gas turbine [ L &IzHEAZ EIN L THK
turbine Z B4 A R gas HA{EHEE IGCC OFHE plant (k) LENTEREHLTWA4], IGCC
@ plant {2 X - Tk COz DEI HITV, BRIEA 65 : »
BMEERLES & LTS, | o SR
SR IGCC L& BB EmEdmL [ * pigoo

—_ _ AlGEC ',ﬁ'i Tébtgigﬁcaﬂ’ "
THER2 LIF2RK gas LRHABEMESRE % 55— L ERET 5%
(IGFC: Integrated coal Gasification Fuel & RC - SO
Cell combined cycle) AEXbNTHY ., 55% § | coxite % o/ |

o APFBG
EEABDERBORITFETSH B, FICIIL 45| 00 comeng g 100 - 1a00Cg T

—  405% 1500C BGT
4% IGFC (A-IGFC) XHHE gas fL{FIC gas - | . (L
turbine %% AR EMORBEEAR TS oo 2010 2020 poo
DT, 65%DEHERYBESN TSI, RRALES
3.3.3. Combinedcycle #E (H&LHEE) X 3 FRBEEFOREL

KA gas OBEARBIIB WV TET gas turbine THFE S ¥, T OHHE boiler TEMR L THRZ
R x¥, BEMAL turbine ZE L THEZRLIFLZENTED, FLVREIFCIVRETO
PREEMSEIR L, f2R L LT 1100°CHE T 47%., 1300°CH T 55%. 1500CH T 59%. 1600°CHE T 61%
LAKIShTWAISL

FEF gas turbine ML LTE gas, naphtha ZA WS b D, HRZ gas {LF TLEL T
BoHNk gas FAWE (IGCC #id) b DBEH 5,
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HEREHL2012F 6 Adb 7RI T, BEBEXKABEBINICBVWT gas turbine BEH (26.8
75 kW x 3,& 5 H 7 80.4 77 kW 1300°CH#R) %, TEEA AR EBRETF TRMKIZ 100.2 7 k W(33.4 7 kWx3
B) OBEEEZHDTNDS, E5IZ 20144 7 A £ TIZIZIN % combined cycle FRUCEE L THEE K
HAEEFHTEHEN 1248kW (416 T kWx3 B, #FE57%), TEXNFBEF TREHA 150
FkWEOHFkWx 358, B3 58% DEEMNLRERET S EERLTWB12],

3.4. Cogeneration ,

Turbine < boiler ZHVER energy & LTEHRENEED (P23 4 3 BARRE)
HAZILIRRBEREREOARICES 28 TE S, FRE

e _ ARER03%, TOH43%

FBEe hotel ERBEOFENRSH D & T A5 TH/PED micro B 1.7%)
gas turbine THEEBEL. TOHREZHBEICHB TS LMRT
X, BROBZAATIEZORTHLEI LN TED, F
o, BEROBBR CTHERFATIHBREDOAELH S, BIERD
combined cycle i cogeneration D& 2> Th B,

Cogeneration D% < (B K energy & LTV H L% DH
RERERICTEIRVBARTH D, energy BB FIHTS
BLRWHAFETHS, Energy 2HEMIRAABTSIT
cogeneration F|A+ B HER O energy FIRFEEZ+OBEL
TEANNETHS, B gas ZFIH T 5 gas cogeneration A3 A1
—RETHY, BHABTELRFBE, ILEHOHMFICLLIFT ‘e sports 5.206
EWMREERNL. BARARLSIEBEETDI L OHAET S,
Cogeneration 2 L 2 BRI ERITH 20~45% ., BITH
30~60%. FIH REERERIX 10~30%BEL IR THS,

61X B4 A cogeneration DE AL ERLTEY K
BARsRE, HARB~DEANEATNEZ LBDRD, &
FEEFOEATIIRIEEONFCEERDIFETHEA &5
NEEA TWBI[15], g‘g’g

® 4 Cogeneration ®RAER]H

JER 1.5%
RH2.1% o
4

pulp
3.7%

3.5. #AHMith(fuel cells)

KOBZDMEDMED process Z HVWTHRET 203N BREE
mTHd, BEEKELELETOBREELZED, RBEMHIRL
RHDSINETHETHY, BREGELTKEERTHOT
BiE~OLES 2y, RERABEEROBE. KFELLTH
i ogas R LPG AL TESI Z &R TES, KEORYIZ
BETER3 b0 THNEEREK T LN TEHDOT, — M
{bBesE CO % ammonia NHs 2 Y THLRETIZENTED, TBEA L L TRBEARERLER
REFFBATAZLLTES, REBEMORIGRERRIETHY . FEE LLIHAEZFIATLIZ L
RTx2, BRLEPEFIMTH L BUBEODELB/L 2L b TE D, W gas HHE TN B
W ABELRETAMEBEICED cogeneration D FEM system i3 B AEMN T enefirm & M
NTED, B2 gas fHISHMORFENTWS, BEE UTH™ gas Ofl, LPGITHEED b
OPPH L LTHRBITHTND,

K 5 Cogeneration ® & ¥%F|H
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REARBSESHOM, ZRLENRTWELOREFEFEOXER?L 10 T kWROTERET
e FABREEEOLORH S, Bk 3.3.2 D X 512 IGFC TRXA K gas P X V187 gas 54
BEBE LCHAWVWAZLILEVEDREE LS L LTREYBARESEATHA[L6],

8 & & % F 7 | phosphoric LR B T HEMRER | Alkaline Fuel
(PEFC) acid F2(PAFC) | (MCFC) (SOFC) Cell(AFC)
SRR ¥ W Gas, |#8 T Gas, |[# W Gas, |8 ™ Gas, [ KFH
LPG LPG LPG, Ak LPG
EiEE Positive ion 3¢ | Phosphoric Lithium stabilized Alkali EAFEK
iR Acid carbonate, zirconia
Potassium
carbonate
RE Hii~90C 9 200°C # 650°C # 1000°C 20~150°C
BN ~50kW ~ 1000kW 1~105 kW | 1~10 75 kW | /JEIRE
% B % E|35~40% 36~42% 45~60% 45~865% T70% LA =
(LHV)
A% REER . MUE | EHA. TR | TR S8E | TER.SE | FHR. BKE
LR, A8E R RA
R, %5 A
EHR1E REWAHY | 100kW BEH | TFFEERE LEMEHY | EREL
]

% 4 BEERoEE [15. 20]

BB ERIIBEICEARELTVAER, SEXFETEDEROLODOMFBRELLD LERIND,
3.5.1. BAEEME (FCV:Fuel Cell Vehicle)

Energy DEKERIC 5H 3 EHMAOE ST 24%TH V. ZONK 0% MEEHEE2E S A
BB ZEN AL LTV, FORRIBLRFHEHMED 16% X BBENGHEHILTWS, 2Ok
%, BEIERESHT gasoline engine % diesel engine D FIF > & A BREHIKTF L 22 WREHE
EOLRAFEEL TV, BREEM2BE L BBEIRICERELTRY, EFER DKSR station
RERICH 10 PFHBRB IR TV, 2011 £ 1 B RXFHEIE maker 3 & gas ROAMBHRH
10 # ik 2015 € iICEMN TH 100 2 FFOKFE station ZBHETAFAEZH L8], FE-XRFEBE
AHEF TN ShETANERECREBERBEZAR LTS, XEEBMIZBWTIEASE station
RRBINBEDTEY, AR, KN, BB, kEOEHOC EBHESHEIRBERELZBEL TV,
BREBMEREELSEDEMELETI2bDLHFEN D,

36. KX energy

KRIZWFEECH Y SNETETHY, BE~OAWNNI VO THEKFDOEMR energy & LT
HEFEINE, ABENMORE L LTESELR P OBHFTHATBEICRAKREZRE tank KA
NTHELTVWS, ZOFETHEMETERRYIOREEDOLDEMES T LITR DO THECH
BORAFEERBL ARV, 22 TAEEZLAETRIOTRARL ., £BERBRESEIHEL. A1
hydride %5 FERETZ SN TV 5[6]l. F# hydride 3% B THAED methylcyclohexane X
decaline 2 X OAMBEDOKBLDTHY, KFZLELFETIHERH D, KFEEZWMVBLER
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RHAATELRDT, ZOMEEREN, RREREZED BBHELR L CEROBBRELALL ST
WMo > B TEBZLHFIhTNE,

ARITENCRIEEOGTETERTELEHRERDH D, FERTIIET gas *° LPG OBE D
LRBARERNDZENTES, TOM, biomass gas ¥HE L TAREB/RDL LN TES, &
. ARENEZHAVCEROMILLIVBI LB TEIDT energy PERFEL LTLAATE
X515, KB energy 2 bAKRFBEERT HERAEBEATE Y, energy FE & LTRRD
AREEEN D B,

3.7. BWETHEE energy

B4 B energy @ 5 Henergy & LTHIFTE2H0ER 2ICRL TV S, HBEBIZIIKRBEIEFEE.
RS E, biomass FE. T/IRBEANRE, HAFEL WLV, BB TRRABEFA, HE
s=#F . biomass BF A, XEERALENDHB, BRATREFO [BLEFE energy ORBEEM
BREDEIE I SEELERI A FETEE energy KX ARBEORM~OBARRES LTS,
L LA #EOBRRICE N THEARELNL cost D@ TERITRY (R3).
3.71. KBt & KIBR

ERBAIED B2 D energy RABERICI2EHIZXH3H00H 1360Wm22EDH 5, MR
TS REO R E, RRIC X 2RI, &H2 & OBE T energy (MET T 5. AW energy 13t energy
ELTHIATAFELBHAYHBTAIFEND D, Jenergy EXABEBR LU TER energy K75

(PV: Photovoltaic power generation) IZiXEE L TWAKEX panel Z AV 5, REDHETZ2&E

T, EEICEREL RN T—EONEEFEI LN TEIRARD B, TRLTVD panel OEH
BHEITH 15%RBE LIES . TR M L+ 2RARCHERBRARE LELTH S, KBLEEENEL
THEZEZRBFZBEVERELDLY., BCERLERTH368R8H5, EROLHEREZHANT
KBBRVETLHIBRERBETEZA2 L) RMLHELEZFTOIRMES S,

KEAOHMAIIEWO CES TERERR PHL hSRAEA TV, RETOFAFELLTK
PBEIE KRR E, RS~ OFAZHETIDORRY,
3.7.2. B AR

AAEMICET ARIBEOZEAIIEAEIC LB L TRER/II N, BAREL TRERORE
BPHRLADOTHEERDY, BETRAFLABRROLKHITP R, AR IZBALEEICLY
blade BREHRT A2 ENH V., ELREL L OEREED L EOMBENRD 5. BREZHEAENI
SROBRWEEZ BB LTHRRORMMEH D,
3.7.3. Biomass

Biomass [XBVEM OTREREDY THY . AER. BER, FER. BH IR RETHT BN D,
REICIIEM P EEBRELTRELT S bOX, RESPHLZMAETERT D gas PHEBEEED
FiENH D, BETERLYE methane b L ICBAREMCRET DB Z L b TE D, Biomass 3%
BTHO, THRLTenergy ZH D HTRMAKEV, Biomass 1X B energy IZHE_FHESCHEED
PR TERRNRARD S,
3.7.4. hhKkA

BN REITMHBRESAX <, BIZHARORMA/NE (SLMEHORBVWIBITORRICEERN
b5,
3.7.5. &

WA ERBOHERE < ANRELRBARBICHEREELTEY ., BAETE energy OR2NT
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M— base load power & LTHWAZ N TE S, BRECHEBREIIN 53.6 F kW TH Y, B¥E
AR IR AL 2500 F kW L 0 REL W BH 5(238], £ THETCENEREFAREFR 0 ERDIC
XT3, HAREIZRAATRARRBRABRELZ THIWH, BXa@R Lo AR
L VEANEALTNRY, HAFEBICT, MTHOERY B LAEESK T turbine ZETHRIFEE L

HEEORBETHAKLIMELNRVEEICALY LB ADEWEAEEZMED binary BEEH D, R
B VLB EE VB E OMER OB % Kalina cycle Z AW TER Y HTBERBESERAELLTND,
TRHMTOBBEEPEEL, KFEATIEMZRETAIZLCIVAFIY By HESESEE
DEBLFRMNEA TV B[21,22], BAELICIZKLHPERIEL  SBOBBREERRE L,

3.8. Smart grid

INEIRIE R BEBLZEALTHELTVWIEL OFES, BAOEEETHD L L bICHHEET
bbb, RERSARERHA energy 280 TERRENFERBELEELLEZTFMBRFEICLY
HIL., BEHHBOLERBILETI Z LS ARUEROBHBGRMNZHEXETRETHS, 4
P ERICHITCENF (smart meter) = protocol, cyber security FFR Lz id by
MERHLN, MRTAEARFASZER LRI TORY #MAHE1T - T 5[26,33], #HTi
smart meter ZBAT3FHNH Y, BRNEHEHIIBAORIEREED T S(32, 33, ERNE
BHLHCOEAOTENEBREOBEILYL 30 FEREECENHECBE TH S, FRIIEE
ZRFENOBAHOTE - BIEOHIH S smart grid KHFEL TERIRLHLOCRD I LHABES
hTwna, .

BHOEE - g0 BB TR, M THEAD cogeneration KBWTITENLADEER
LS DB D EE/L 1T O smart energy network b A X -o2H 5([24,25], Energy DHEE & #
WIIREPEEE, BENLEBICEABBEAREECRNTRBELENITAELZREETH
Do '
3.8.1. EEh

REERELTEE energy *BER & LTEERICERTNE, YELBHICARATIZ &N TE
5, ¥EERPELIAREAEADCAATEILLTES, BREPETREBENERORX
ERETHFERLTVEOT, F0OEEMZFEVEECOBRAEEORBICHESZRALI LD TE
%, FHEF energy ‘& system (HEMS:Home Energy Management System) [XZIEN® energy
DET LS % sensor LEAVTIHEBLAETAZ LRI VAEN Cenergy 2 EBL K5 EF5
LOT, EEMEIBHEZOFERLICEFSTIEERBRERTH S, B energy T EBMICE
B3R5 LEN., AROAREHFBEELTEETHES. RRAOWMEORVWEEHIFICEERT
=ZORBEV, HRELEDTRERL LTEEREP R TEL IS ICHE T2 BEGENTH
%, HEMS %1 T/ < Smart grid RBW TEBMEFE L GO FEELEEHT D T-HIZEE
BBt s bic b, BEMICTOVWTIRLY energy D EBEL & KM% BIE Lo 5956
ERHFEND,

3.9. % energy $#f (Energy Saving Technology)

Energy OEEEYENRT 2 Z L1, 1§D energy ZEAHMHTZ LITHYE T 5, (EREIHT D25
T energy PBABFHEL L S LT3 ITRPENRZRIZbEZ-TWS, BROEZFATS
T I energy OMEBRBFELTWAOT, BFtOBRT IEMOLASFOE LBV
B0 &b enerey OHIEEEERELTERTBIENRTE D, FAE, HEEBH OB,
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HELEORE., BEIERTEL T SHW. process ~ORBFILFEOBER, EHOHFEHRTFP
BHRA~ORE, B SEEM ORI BA, BEDORMOKE/L. cogeneration MEAE R H
%, Energy saving technology I3 BRI HBRAE THAO T, EHNBBCED TERB TN
Th D, RHWIZIE Smart grid iIZKFHE2E energy B TH D L EAX B, Rl SBF- ¥ ma
EHYABBEEYHLBAAFRERLWEEZET, AOFBEMERETIHESE, EX energy 229D T
energy PEE L HFEORELEBKTAIZLNEETH Y BN HFORRLSEMEOHEEL LY
2L LTH energy ZRFTOLERDH D,

3.10. BRENSHEE~ADBR
Energy % E D &4 % B A 7 88
energy &7 A Z L MEE LA G
CE->THRTREANCRETHY .,
L T AR R S
HE/RV, EETFS energy 2 H
ERIAT 5L LTHERBLBLED
TEEEOBRERERLTVRVOT _
KELEETIZ LR TERNY,
ILERBEHERBO & ZAHEBERTS
D, Lok 2 EERCTRET S ER
EXERTIZ—FT, BERFEOBEI
Mo e BiNAREHET ~ETH S,
: Bﬁﬁ%ﬁﬂﬁﬁ%%ﬁ'ﬁ‘éﬁ%)%j]fotfﬁﬁx“ﬁﬂ(%’é% v.3.5.1% 3.6 Tk L9 ICEEICERIEOIR
RELTWVWD, SBRRIABHEE~OBTEXELREER LTHET Z2ORRYETH S,

4. BBEEIIROERH

41, RFEFAZRF ORI, QX
411. EFHEF=RAI
AADEFARBRRFHAEAECEX - B 2HOFRUEZEALF#H L LTED THE> T
5, —OERTE, RFHAOBRVBEVAED THL ZEEOREBEL N &, £ L TERAA
DEHICRETSLOBEREH S, LLATERIOESEE - BETHREMOFWIALTHSL LS
NTW5I[11). Severe accident T L TEONEEAFIERRHENTHY, HRE LTRTFOMK
BlRE-72E EnTW5I38]l, BEICEK Lo FHFHhREFRAFECHVEEELIES D L
MTEEOT, ThEEHOMBELELRVTHIFEA TRELTHELTHELXLHVRLIM, B
KOENER LT energy ¥ H Y 7 engineering I3 Z LM T2+ REELZFD
engineering %##H3 % governance BUETH YV, LV bIFHHOE L WEFFOERTIIE D
Thd, BEOEHTIEHEMCLHEEENICH % D management & governance OFEICHES H
S EESIENTED, AKOBRERRIL, HHEL system 2EFBETERNE W ITB & 3R
BFEEBT DRSO THY, EVDTERRERIIBLTELWHBRRTER2VWEW)
risk ZFERICE->THBETEZRAZTALMIEN TRV, RICBETRTEIETHDLR,
et & LCIBEFAZEICE LR > CTRENCHERAR T Z LIV BREILCOHH 2R
32 Ths, RESRLVEFFERAbBELWASORBIZHE S RIEAKITERL LTHS
14
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TEMTESMLLARWE], BRETFAREFLSFEBHTILLTYH, BN EORETROM
BET TR, BHROBAFRRICESARAAEIINISLERDH D, XRFETIFIL severe
accident I L THAELEREBLETALIBRFEINRTWIRXTTHY, TOHAELBELWFIRT
ERAEINAZELETROESEOMEL LTRBINERETH D,

4.1.2. THEER risk ~D¥IE. BEM & cost DERE

BERHLEEASHRIEFFCERENEBEORENENEETIOTHEFFRIEETHLDI L
TR, BEAOERORATELMNRITHEE Lok, SHEHOBHITEEEZENTVWOIRRD
BEOEIOME TR, BEOABRERED T/HNEWEFLRILHT 2 risk DB T OMBETH 5,
THETCRBROAVWEEERICSOVWTIRFEBEINGLINALERD D,

— 7 risk based approach TIRBEENDIH LW IBR L EHELTEVHL, ThbORAER
EOEMD risk #EHT 3, risk BHFFELBKEL Y KEWIBEITHE cost ZHRA L TEEXK
FPEWB, TLTHLOWDA risk WEFKEUTIEZ22L 50K L, BE risk & LTrisk #RET5S
NThd, ZO approach HEFECHBUOREFENBREMIEMOBEEICIAHTHY, XY
oW ERDBEATIHEIC cost ZRAL, TG U risk 228 THLEIEZLTTH S,
TDEIREIFISEOERICHERATEZAOTHAS D b, SEHOKMEBIZEVWREFFORZEEE
ROEDIHE SN TV EARNBELERIIERBETE TRFRIE->T S, SEOHFERITE
B EREOREX TR TCERVLEVWIBREMNLRBABEEZEATEY ., KL2HL cost DHEBER

(balance) DL LTH I Z LR TERW, BHOTRALBLIIL LAKETF plant ORFHF
HHR S UREROEAF#H I VIR EROMEL LTHIET 2L ER DD, REREPLREF
T E S cost B BT total cost ITERBH—HLOMBEHZIZ2MRBEL. BE,LOEERAKL
LVEELEESHERBICE TV, RECEFEE DR cost D BB IL-o TV, Zetk
& cost @ balance PREL LTH X AVWDL S VL ~OHBANRD D, RFHFEE plant BT 3T
B WTHRAREBRREET S X 5 REA. ST RERER— U LETHNIEML 1 OREHEE
PRERMICHKASHETLES, KNS LI 2RERFOREIHSSE L LTHRRERL LTA
MENBLILLANEVS, BEEELE > LMBATE 5 Tid cost & balance PREL LTRESL
NiE2 L DTV, FhiZRAEFrESICEET EROBERESAREFENLTVD Z EIZOW
THRKTH S,

BEFAHERCELLT. HFLVEFOBAIEL THRE~OEESLTLEOFEMZ o127V,
BE-BAE- - 2B0FRAICHE DRAER LB X 528,

41.3. BFHORE

BXiFExEET 5 L REICHENEEEDHENL T B EOBRBRLSITFIRICEEY ShT
W3, ZORECRER LICEERE > CRFARBEOFREII/NEY, SEOESHE RT3
BT 4 BMOBRTH., FREAEREBRFFEBIC— NI KERICREINTHTEDOI &
BHOTHRLVRESLOBELR>TWVW3, NRC XERFARMNERST 4 SHOTHE,L, K#
M4y OFEMRBRIC RS I TR L BROF A ERETILVIREZ LTINS, SEOKRHRE
BRI L BB RIS TORERKSE U TR L BIFICHE D RAERENOLSOREGH 5, 50
EFT BB IR LY L EARTZRANCE-T & WERFR EREZIT - TWEESED X 5 2FiK
IXE L R o oA NS 5 (28, 29, .
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Abstract : Global warming and energy resource problems with fossil fuel depletion are pushing us
to construct new energy-concerned strategies. Solar energy is one of the most expected power
resources. There are many opinions with solar energy, optimistic and pessimistic. Qualitative and
quantitative analysis has been made using the actual data taken from the solar panels deployed on a
house roof over three months. The introduction of solar energy as main power resource has been
predicted to be within realistic wotld despite that there still remain many problems to be overcome.
Because the uncertain supply is an inevitable default of solar energy, other methods of power
generation must be coped with. Especially nuclear power is the most important resource as a stable
supplier of energy to fulfill its uncertainty.
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Activation proposal in region by renewable energy
ik —&& (EFRERT)
Abstract

Region of title is the region in which it aims at the independence of economy,
administration and oculture that makes up the citizens' independence as a base.

The region is along with beginning of the Feed—in Tariff of renewable energy “Early person
winning” in the state of the business like the photovoitaic power generation and wind power
generation, etc.

| make some proposals how tie renewable energy to the activation of the region.
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Abstract
Aichi Prefecture is located as an important area of the transportation network of
Japan. It has a large population and active industries including car manufacturing
industry, so it also has a large amount of emissions of greenhouse gases. Therefore
the prefectural government has systematically worked on the promotion of global
warming countermeasures. Furthermore, in order to strengthen the measures, the
government formulated the new plan “Aichi Global-Warming-Prevention Strategy 2020
in February 2012. It aims to reduce 15% of the greenhouse gas emissions by 2020 from
1990. By implementation of this new plan, the government will promote various measures
toward the achievement of the goal such as expansion of renewable energies,
introduction of advanced eco—cars, and discharging restraint of the greenhouse gases
from industrial activities.

1 [FEHIC

FHRIRE, BAFIETROEHE L BEEEOPEICALE L, FBEFHRE 180 HIEE
B, PRBEOFERR., R4 - £MEEER, HPRABEREE, EE 1 5& o kEiE
BHENE(E S, 2005 FFICIIFEEE EETIMCPHEREEREE T2 Y. RBOEH
LipoTWA, £, ARBHL (2012F 4 HHRET4L TN, S bIZELHES RN £
47 FEFROB T 34 Filf (2010 £HE) 1AL R252E, BBERERZHD L
U7 EERETRB A IER IR R R IR Th 5,

T L n E D, BNOEESHE Y R (greenhouse gas) HEH B, £EHHHED 6.1%

(2008 EHE) 2 ED LR CLEAHOHHR L 2o TR, EMR T, HEKIER(E
IESHE P BETROTEREEO— L LTHEBNICRVAA TE R, S ORI LB
FRXACHERERRER T,

BB H R (greenhouse gas) HE D LA #REAFR (87 : Tt - CO2/ &)

MENR | TER | EaR MENR | dbipE | RER fie] 11 3R TR = H

P& 83,075 78, 389 70, 230 72,420 69, 480 58, 780 55, 780 | 1, 282, 000

(&) 2B, IR EERECALEIT 2008 £ECHHE., ThUMI 2007 FED LD,
(EE) BREERAR

2 MERBBILEEDCIPEZLBARDOATTOMME

2.1 R & L BERDORE
1997 FIXmHF T THRE S NE 3 BREXBHERNHVESE (COP3) KW



T, tEE L AEZEZENY A (greenhouse gas) PEHIE% 2008 F£~2012 F£DFEIHYT
1990 4R 5% B (AARIX 6%) T3 2 & #REMT 5 [FEREE] BEEIR S v, 2005
F2 BIZRE L,

FOt%. 2012 FiIcTFT v ~v—7 (Denmark) THEEZNZCOPI15 Tk, Tz~n—
4y (Copenhagen) & | ICE-S% FTEEM S 2020 F£0 B =2 FH B (B AL 1990
LT 25 %BIERE) HMEEENS L EBIT, 2011 FIZET 7 ) #(South Africa)
TR INZCOPL7 Tk, 2020 E0 0 DO 2B % 2015 FE TICRETH LW
ST FHBAEINLTWS,

—F . BAETHE., RETETHR L 6%HEE R LT, FEAENED LN
T8, 2018 DA DOV TIK, 2050 £ T2 1990 FHE T 80%HIWFT 52 L = B
L. 2020 €Iz 25% BRI 2 BIEER BT THIREBEEARKERE] BERKICRED
ShTwnw5g, £, 20124 7 Bnh, BAETET R/ ¥ — (renewable energy) DEE
T EREIEMNBBINE & & bic, 20124 10 A Bk, HERBBRLXRHESEAS
nNazy, HEREREILEODOBEBERTBEHERTVNS,

2.2 BAROMBPLSETORR

LEEEORES RV X (greenhouse gas) iH IR Th 2 FxR T, Hik TOHIIKIE
BE{LAHEE 2 5 - RAMICHET S H, 1994 EiZ [hnhbxz a7 F 21(Aichi
Bco-Plan 21) | Z2EIEBET THEL, T0H% 2000 Fi2 TbnwbxzarZF v
2010(Aichi Eco-Plan 2010)] WZEUEL T, REEEES HI8Y 6%HIBIC T
DFEMET L, SbIT, 2005 6 1 HIC THWVHHBRBR{LIF LRI 2RE L.
2010 EEE CICBESR N AP HES 1990 FER T6%HBT2ERBEREED. [V
—5—3 YA (solar million) fERE|. =2 b —(eco—car)®'300 FEIER] 72X DM
FKERBRELTEE,

T ORER, &%mx%ﬁ%ﬁ_owfiﬁ6ﬁ7$%(mmﬁﬂﬁﬁ&)Imﬁ~
(eco—car) I DWW T, 275 56 (20124 3 BEE) tceB 1 RoTWVD,

31 Tah—(eco-car) : EREBE (EV), KRS A (gas) ABIE NGV) . #4/-F(Methanol) SBIE, M7 JyH
(Hybrid) B E1EE (HV) . LPG B, MBI EHIEE (FOV) . EHE 2 (gas) G 2B M
DERBEOEREE

3 BB H R (greenhouse gas) i B OBR L F-RBE

BROESEDESZAHEEER. BFEFDOERLR E“C“ 2007 F£EEIZ 1990 FEELIE
EED 86115 t- CO2ITELEN, ERAMOREIL X3 RARBRBITHS EXMME
%wabti$w¥—@mmw%§®ﬁ¢&8mib2mB$F i% 7,839 5 t - CO2
LRIBIZES LELOO, BREEEORIEHE (7,701 5 t- C02) LH~T 1.8%DHE
mEZp-oTn3,

FOL S RRAOE T, BmERE LT, ARERERELESOERICAT T, HR
LA (lebe) TEARBRERRAIRTH S & ORFZDO S & 5l & & HIKIRBLEL Xt
EERMAHET S0, 2010 EEBOH e L LT, 2012F 2 A2 TH0D
HERIERE KB 1 BRIG 20201 2 EE LT,



BHBRAOBEMEH X (greenhouse gas) BEAFHRD KR

(BLfF = 7 ¢ - CO2/4F)

1990 BIEHEI
| . 1995 2000 2005 2006 2007 2008 SH5EE
ErR (2008)
CO2 7,322 | 7,796 7, 623 8, 237 8, 241 8, 314 7,585 96. 8%
Methane 37 34 32 30 31 31 30 0. 4%
N20 76 108 109 130 130 129 116 1.5%
A% Flon X2 266 266 168 114 125 137 107 1. 4%
A 2 7,701 | 8,205 7,933 8,511 8, 527 8, 611 7,830 100 0%
%ﬁﬁiﬁ%tb +6.5%| +3.0% |+10.5% | +10.7% | +11.8%| +1.8% -
2 RE7 /(Flon)%co 3 W OB 1995 FETH D,
&k ZmERES

4 [HULHBIREEETFIEEEE 2020) OHE
4.1 2020 &£ EDBEHR H X (greenhouse gas) O HIE EH 4%

B 2050 FEIC BHT & HEPHE Y X (greenhouse gas) P& (1990 FE
T 80%EIFT AEDOBEXZBMRICY TIZD D L T0%OHIBICHY) 2ERT DS
BT, 2020 EEE TIZ 0 EELT I5%HIBTA2Z L BABETHY, TOHIBRER
BiEd LT,

;o emod:
anon '-:.'.,-s- d

6005 [« .
£0001 -+
L

S toonfes

(imége)

RN A—

4.2 2020 EEEIzm T -EE A L ERER

FaRiX, MEZBECTKEBEEREE T, MKICRARELEDFAERREL RNV
3 — (renewable energy) B EN ML 2o TS, TO X D M T, RIHURBE
HEOEEH, MBI B CHREEBECLDERT I EERKTEFoEEL RS
SSTHEL ., K2 BBV EELTWS, . 45EM. BEW. MEH. EmH
7p ¥ ESEME DB WERTE RS EENC ST L - T, S8 O BRI RO LA R £ SRR
BEARFELTEY ., EBREJLES V2 BHTHIREAM L LTEN TR ZR
LTWA, &5ic, BIEHTO5 30 (ZH¥u(zero)) BEIOREER, 200 T4
HEHMTHOZ E’%GD YRR D A 7 Arecycle) DERZHR Y, BRROBEERO®H S IHE
BMENTEFHIETHY . BROIE %5 — < (theme) IZ 2005 FEICERfE S N BT
. 2010 EEEOAMEHEMESENE 10 BHEHESHE (COPL0) ZRBRL. RROE



EHEOBREERIIELIIRE-TN A,
ZOX D R RR E 2 T, MIERIRBE LR O D0 4 2OBEE 2 ED,
ZOFEHIESWTHREZHET S Z L L L,
® Ban#ESL
HEN-B4AA B R /¥ —(renewable energy) & BRNAEENFF-OH =~ R (saving
energy) £, RHERABEZOERRRBIEWEZHERBIEAL T, v El2Ean
—R T A 7(zero—carbon-life) DEHZ BT,
@ HnI<Y '
AFETRBLICAE D RSB A R (greenhouse gas)
PEHAEMEI oo, RIERIEBIFERLEEM. ok

B PRATAEESNDEKRBRHBELICL S0 | ,
ROBRJBIL~DERZRET 5, '
@ Hbigh A% PHV (k3% &BE#HSE TOYOTA)

THTAN S LB LT, RABS~OHT#E 0L AL RZBEBOMR - BE,
— 7 A T Ktheat island) R ED, Ernb—HR 2 7 4 7(zero-carbon-1life)
FELIO3VOEMNLIETH L EBIT, CO2BIUR L R 3 FMOEHFEZRET S,
@ REE®R

D~@ETHHEBZ/LE LT, CO2m IRz 31/k] CHBERBBRILIZE T ARR, Hks
BEcomBoHEic Ly, RE - FEITOREERTEHD S,

B O # *
ke 5 &t BAMER
DOXBE BROELEZENTE e I —K 2 (zero—carbon)FEDE K
@F & THE= RNV ¥ — (renewable energy) DFIRILK
BxDELL | @A BBESLEL 27— (ecomcar) DEA
@M= RN F— (energy) WD ERLHELE L R<=— PV v F(smart
grid) @ FLERHIE A
OFHTENCH S BEBHRV R (greenhouse gas) DFPEHINH
Ho3<DY @ &) 2D 5EKRFEL
OREHBEDOREAT DER
@ERFLERCERT DM AHHIER
OHENTELELIENBEL 5D
@R K 3R 22 Hu I 2R A D ST
Hb e B A2 OIERB OB RN F— AT hlenergy system) D BB
@e— FFA T F(heat island) 38
OHAER & REARM ORI BIKR
®Cco2 » TRz 51k]
REEM QOREFEAT DL R OE BV — v A (service) DFEA
@I BT B HERRBR(SF L EBOFEEL L REEE - BREEF
@FE - F - TTHAEE LLHEAE ) — Flead) ¥ 2 EKRFHMIK-S » Ol




4.3 BB CTELLEILREBR

ASEEE LEBRKBO P CE, IREZE N A (greenhouse gas) BEHED 15% B0
Z.EOLIREAOBEAELED TR, Th o0 RERRER & EE - T, 2020
R IR BB R T A (greenhouse gas) DFEHHBIBHAEER L DI L TWE T,

(RS EREHR] S hER 40 T
[FEAXRBAFERR] 120 75 kw BA
[Zexx = 7 —(eco—car) ™ LK HIK] 200 5 &
[FEEmMo CO2HEHE] 2.1t - CO2/ BHH
[%5%M O CO2 P E] 0.06t - CO2/ uf
[BEXMOBEHE] 3 5 t- CO2 Bl

U Ak % DR - O AIH] 100ha

[k D EMIC X 2 HFHEHFERE] 26,000ha
[FED CO2 SEHEBEHAOEIS] 80%

3 % T oA — (eco—car) : HV, EV. PHV. FCV, NGV, 9)-»F 41—t M(clean diesel) HEIE,
{EHEY A(gas) A DEY WO BEREOEHHE

4.4 FEXHBEOEXLHEOETEER

I ERE A R (greenhouse gas) ITARBEHOH LW AENORETHED, RE. B
¥ ERABRECITHROEEEFNEFRNR, HEREBLREORRIZOVWTELWVGE
WAL HORXPELZOEEYEMEL. TNTRONIBILER Ui B ERHOEE
BT EZED TN ZERNETHB,

FOEH, ENWEHRzLE L, EELTRE2ERTES LS, BRECSEICK
A ESHEY EMOICEETS L LI, HEOEBRREZEERILELRND, TOK
BLEELSFREY, VEZIGUTHEBRBRL WS 2L, 7 —T 7
(follow-up) KB ZHEL TV Z & ELTWVWS,

5 TANX—HREEZRIBELS5EOHE

2011 F 3 BIcRA LERBAKRBRICHSBERFORBHOFUERIT T, BT
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Abstract

I had spent my boyhood days in Chdngjin. I want the youth to know that
the same Japanese had lived in foreign countries with which we do not
have a diplomatic relation now. Currently, we are faced with
difficult situations of diplomacy, defense and economy. In order to
overcome, we must get rid of island-mentality and mobilize all
available resources for future generations. It is high time for us to
wake up from lukewarm social climate, open eyes to the real facts and
address the problems towards a better world to live in.
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Safety Management Cycle at Construction Sites
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Abstract

At many of the construction sites, we set the slogan of “Safety First, ” which means
that the first thing in doing jobs is to think safety. Prior to the construction
project, safety policy must be determined followed by various safety programs.

Among various risks related to the construction works, “disaster” is a risk of
large impact and high probability. In recent years, the disaster risk is being
addressed as an issue of Corporate Management where safety countermeasures either
internal or external ones are worked out.

An approach to view occupational safety and health as a management system means
that “self-management” must be focused rather than regulation—driven activity. The
self- management starts with risk assessment which is a logical tool of safety level
assessment, followed by planning of the safety program and actual implementation
of the continuous improvements.

Current problem is that only the top management declares “Safety First and Cost
Second. ” Here in this paper, day—to—day safety activities of the construction
projects are introduced.
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The subject of sediment disaster prevention in Japan

B 2 Hirano Yoshihiko (FHEEB %2/ BAEFER)

Abstract

In Japan, sediment disasters occur every yvear to cause the dead and
the missing. Only 20% of structural measures to decrease sediment
disaster hazard areas have been attained, so that it is necessary to
take nonstructural measures to do it. Therefore, progress with
technology for disaster prevention will be required for solution of
the subject to decrease disasters.
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Abstract

It has worked as an activity the engineer ethics education in the
university and technical college main at “ET no Kai” since 2006. A
lot of lecturers' training is necessary to need the lecture of the omnibus
method, and the lecture enhanced while attempiing the mortgage of
lecturer's quality is promoted. The continual improvement is
attempted aiming at a better lecture. It reports on the activity case
with the engineer ethics education by “ET no Kai”.

Tt &®HIC

ABEAFREABREHR ISP IXHLOSBETHLAIET O TIEKRE -
BEEETOENEMBEZTLYEERH L L CHEFMT ., 2006 FE LD HHFHE
HEHAFTZ2EBL T35,

BB RXZREHAEY, BHTEXRZ, SEITERSTEMAER. KRAKE.
—TERKE, BBEWNHZEREE~LFE X ENTEGEBEEETOELEND 22
b3, NEDHRMTHIENLTRAXOFLEHTAILERDHY, AAD
BHEAYTEXA2FTHITFTCIRIADI LS BEEOEMP BRI S
Omnibus FRNZBH AL TW3A,

ExHBMEOHERMLELRY, BMORELZHERITIILDIT, B O
BELRRNIPSDHEAOACH R EZHVA2ARSETOLDFEBHZEREL TW
e THNHOEBABFIL2VWTHEEZT S,

ZEHPETOSTHFRYORARRRFLWI RSB OPTCARE - BEHD
EHHIHORMDVELDEIToTRY, ETOSORE - BEETOHFE
BaeRicoWnWTihaZ &izd 5,

2 ETORIZ2WWT
2.1 ETo&&EIE

2006 FL M+ A OEWEESTSBFLERVATELIZGEPFRES (KF
DHREICLDE, NEEF) tO0EBEEZRI2OHR L, HPEBHREORT
BE-TBY, TOBFHRXFLWEECAEZAERBIPTORME OHEB
WS E T T Ethics D ET %2 &9V, ETOL & L,
EENCENERELD I VREFRERBHEBTICELEF2 F~OMF %
AT TW B,

2.2 ETOEOEY

E1RORE., FAROHE, F8EIOHMESEZHEL TWD,
LAHETFEFRORIRCERERFEFTHE L L T Technology-Cafe # 2006



ELVREES 2EARBABLTWVWS,
2L LTIEHRLESIE 2006 FENOEFE 4 AWCEIT LTEY,
AEERIETREEZRILZTTCRE-TVS, BESS O TC—WEEL., F
EHECTHRARMNBEABTCEELTVWS, TOMEEORITEEEL T3,
KE, BEMLOEFITHE LT Omnibus FRICKXAHEIWNEMRBERT %2
2006 FE XL D ER L TW5D,

3 HTERERTOER"
3.1 REROER
20064FE X V¥ B KXKFELER
2007 FE LY EBHIEKF
BEIEREFEMER
2008 FF LY BBRKBIZHMIFLZER SR (540 4)
I B KPP RER (a2 AN2E) : RBE
2009 FE LY KRRKEBFBRLFEHR
CFERXKERERHIE i novationFEHAEH
(guest speaker)
2011 E XY BHBEFAZERE
FOMBEMTHILRE, BN TERZEO0HFTLERP

3.2 BHEKRKBTORR?Y

2006 FIZ X ATRORELE Q9L EHRIRERYAEFTHERL LTETORD
SETHAIAEN L4441 5BETCREEZE YD lbcoma OERELTHB L
Tro HMBENHEMNRNEBOZEARREAAINEN, BORALAATEEWSE
HEBEHRBFTRER LA LERBELE,

00T EMNL I HEME 25/ LTHRIMBEZE T CEEZL L LIELE
KWEHES TE2SHBEIIERZEE, BB report T IEH S EFMMcE S
el

2008 ENMBLIIEMIFELEEZEBEXNSE (W 540 &) THIFH 2course,
#% % #) 2course T4 10coma, & & 40coma 2 #H YT A Z &>, FRED
H 24 EB L., 4 course l5coma P 10coma T BHERE LTETOS
SCEHMANEL, BV bcoma B RXRZEIEZEHOLEEPNEMSHFI LT
HERFPHEY (—BHEAEBRTITFIXITABEERENRE) L, BELXR—
FEBRHEE, E@EFKEHESS R, BEMEE 3O ATHML 2,

2008 XA RERHESANRELE 124 (28~62K) PEWEMERFT 2L
SEZEDHECTHBLE, ABRELIBRETEREPRTTH D,

2009 EXEMEEOAN., WHAILFROHFEZ Scoma bEYBTHZ LT
ST, group B L 2EETILEROIAOCHEMTHIZN L

{iil



Technology and engineering ethics I, I, I, IV 3 | { | ?
£ 84 Hﬁﬁ&-iﬂﬁﬁmﬂ){ﬁﬁ

I I
corse A | B Al B A |
1 B S HY Bi) 22 ®EH %
B B . o

o IR HEAR K3 Kka K3 K4
138 B |guidance
28 E IBMEREBEDBM
3 B HEEHNOELSE
TORR
ABE |BBRmat Rl
5EHE |ElmOBRE

. H#EICcH I TAEMH
. i @ & P4 A}
78 H 7 18
gEA |WELLE _
9 ERLEAE-BAR

EHEMEORE. R
i, BT EE

1THER |BWEMaORE E E E E

1288 |EMFEEHERPFRA
138 H |EMZERBAHRE2
14988 |EMERNEBEAHAEI | G
158 E |EMEREANTEL
1658 H | ZEMFEEEHMES

1058 B

m(m|m|m|m
(o)
w
W
o
9]
o]
w

- R | AR .

E:ETOLHEE G:lf B XFEHIT i
£1 KBXZE IHEiffLHFEFORE) SHEEK

3.3 BEHIRXRPTCORR

2007 F LV EBEHITEKRLETHAN 6 AICLD5 locoma DERLTHMH L,
JABEEHEBETHALOHHLARBELTHOALADEERZTHEL -,

HEARZEEET, BB report RUBRKRAR (Bt —REBRBE) &
RICESEFML 2.

2009 FE X VHEMIABBLTTALATHFTEERL TV 3,
3.4 HEIXFETEMERTOER

2007 E X VEHI SR L 2ENERBHET % 15coma ¥ ¥ 10coma D 7%
BEXHEBLE. RV Scoma FEMERBEEMOBBIEATEOCOHERE
BY Lz, ABESHYEBRIERLETCLH S,

JABEE REHBETCHI3-DOMNERB THYVERBZENLPN I0OADOXTE
ZHThD, BERFIIMAZT— % group @B bWV ARTWVWS,
HEALRBR (B —%RRABREE) BRICXVFE2FHML -,

{128 HreportiE 4




3.8 ZEXRETOER

2009 FE L W ZERERZERBE inovation ZH R THOHIFTF M ERF R |8coma
DWW, 6coma FETOSHMAFEHFEME L TTiE2< guest speaker & L T
BELTW3S,

MR inovation FMAR L 4 EEKRBZFEE, o ANFE, BF L0
BLLTRBY, +H8ALEPAETHD, TRERENLLDEHELHY group
HEErERELEBEEITV., BE report TFHRMEIT - T35,

HEAZEDOFZEIT CRREMEFLLTHEHRER S 5 A%< . group
KR OEE report @ label [ I&E W,

4 REEZEBELTOME
TEHREELHESAFLED report OBERKEW, BREREF TH S5
ENICLBERLDINLTH B,
BEINERBERBTRIAXRENE L2 BT RETHD, ZEREMNET TR
v, BiFEGREL2EZLI2MCENLEEZREh, BEFEFLEMI2ETH
BTHH0BRE S,
MBELTOBENERMB TR 2L, ERFL LTOETEMBRITNLE
BETHAH, FOEDIIIHEEPLOERFITICIVEZEHEZEDHENNR
WMWETH D,
MNELRHGEEECLEFHMEsIEMEZBEEZ2MA T T VRVWE, B
REMHE - Eiff - REOPKHIEHEE LW, ik, Heinrich OERIICEBL %
CIAEBHE, BHAWREBERIZIECIVAVKBEREFRZFNTL 35,

4 AN BEXSH BEXNE
L NILDEE- B R

Micro label @fﬁﬁﬁﬂ)ﬂﬂﬁﬁﬁﬁc‘;?&é:&
BJESE. compliance OREE. EvUINY RE-

BADREREE L THRIITSNTLDINSISRRE
B 1  heinrich ® 8 & = 5 i &8 © B £#

5 JABEE tHiFLT OBARK

AAREWNERERERE (JABEE : Japan Accreditation Board for
Engineering Education) i, SR ZH S L BHECEE L2 b EFEH
B program ® EE - BEERTOFBFEAETH S,

JABEE B course E THREN LT —KRRABROLEBOWE XS, BE
ABEEK (BE L ¥ # BWER. Accreditation Board for Engineering
Education of Korea) TIXZ D#l|EXZwW,



M2 HFLIRBRHE

JABEE 0% E - ZFINZEZERTROLIITR B,
() BRI R AP O L ENICHELZ2ELIRNEEDRE
BRI HESPLEHRCERETEESDR. BLUCHEMTERAESKTH L TR
STWAHAEFTICHATH »EME (BEiTHmHE)
()HF. ARBRZBIVCHEEREHCBET 20 LTI o2 HATEIHEN
(DEYT2H0FO0EMENCHAT IR L INOZHEMRRICIGATE
5He 7
(e)FEXxDHZE, EWBIUVRKHBHZFALTCHSOEREZRRT SIDHOD
design®E )
()RARTICLA2HRPARERAD, DEEXRD., 593 % O conmunicationtt
ABIUEEMICBAT 3 communicationdk #6877

(e)BEH, MEBIZEZE TE HEN
(WEx2bhEHBO T CHENIAFZED, L8N
(i)teamn THELX* T DD DOHE

tsRorm, OIBREFEMBICHEET S,

BBEALAECHhoEWNEREREBE ST OATVWEHEFLIZX A ENRE
RBOEBERBELTEY, KENDLOD needs bdH 5,

6 HMEHOMBLI:ABERBEOHER
=EH o A B iL 2006 4E 4 4, 2007 4E 8 4, 2008 £ 10 &, 2009 4F 13 4,
BERIBARKE- TV, FIZMOFEBTLARF -BETOHEREOERZ
TOMNEL B,
ETOLSTCHESHREBTAIMELSOHTHEEANAETEOHEORE . ERR



BREZHYVRPLOARDREREZSE TS,

BIZVOTOHMITFHRUBEEZEREL, TEHRS ET 02B LV E
R-BV/BEZTH X3 LTWS, FEMIEERHNOBREZTHE LTSS
KT 256805,

BEODtool e LTHEREWREMKE (JST) ® Web-learning @ & A 7 .
video @ F| 5 % . presentation B ¥ D {EEK know-how., BB E R D ERKF
ERLY, BAOH2MBEFZNMIET 52, group HBODERNREDFE
OERZEEITVENL, BREskillomEEZRK > T X 7,

HRERBFEORE (FARFETOLREXRHE) ERTWV3ERE, B
BHET2EO® short comment #ENEI3DEREE THhoTm, HXEZFNLT
SHEEODETHEEDIERTOLRERD - =,

7 #HMENDE

ZRF - BETORENEOREZRI-ZDIIRMENRNELRNISLE
BHDH,

ET OXTHREKRFE, BED anquéte EZZERXZ L TCHE1IEIALLE
KREOHEBFE, NE. SMEORAEL, PDCA%2BE L TW53,

¥, EREEEHOFEANFOLFIL (EEPBLOERDL D B) 2K
A, FNEFNOESEHNRE % private web T check TE 3 X H5iIZLTW
5, HEMAFENEOCEHZ2EY, BHROEEEZBITIEDICLbEFO
RNEEZRAZIERTZARISILTWVS,

8 {#H text

WH, BE text TEWM L THIEARLIRLAFEL4RKEEE HIFEO
WMEBAM] Z nainic , 2EZREBLLTCEBELO BV RBVENRFICRZS 5 )
ERA L,

2008 E M B IT B HEN O presentation B Z BV T &2 DB text ZH
Mlime UTHALRE,

FACBASEEPEMIRS BRI ZEENLEAFT TCH R, £ZT T,
2010 & 5 X presentation B8 % KFE D web systemEZFIH L., FHilZ
FEPar—%23EBdLoCLE,

2012 NG, ETORSBTHAIALERBIRP EELEEELZRER, 22
MELLTHIRD EWMERE BAROEHALELZE) 2B L &,

9 Fé&d

EBZLLTOBENEMBABFTRREIENERRFAEETHL I ENICEN
FHEZEBESTLRTWAERNETSBELTNS,

KYT (BRFTRIE) LAFIC, BIWELBE»EZRTHHEHOF
HREGEPEZEZIATEBAFCDITBERETHASY, 2FEVD, FARE
WELE LTHEETACRENEAEBECETIREHEEBEDAIILEREET
H D



BECBTA2ENEC L2 I ZHEBERFOERBDHOHELZHERT S,

10 BhUYic

20012 TADETOLHET, GRILERXRZFHABR TH 2448 (Kim
Youngjong) Kic & s BEHICRBITH2 TEMEHFTORAN] LWHIEEZ
EELE, BETHE (EHEAGRE] LV T ZTERGE) OFR—KHNTH
AL Thol, KRXOT—<EZ ETORCRBITI2ILRGEHAETD
EE) L. IIEGE] 2ot RAX TR TEFEME] 2HERALTY
Do

3CHR

1) EMWM., BP, B, izl KFE - BETCOEFEMBEHRFT O
R L% r TEHFWRERERS - BHEMCUE . pp3838-389, 2009

2) FH., TKEXBIZRBITS Omibus BROENBEGREFT) HifmE
t#s, 25, ppl2-156, 2007

3) A, BaHE HE4RXFEEXERTOMBEAM] LE. 2009

4y BEHR.FAL.,. FREAHTZEIEVWENBCRE2Y ) AGBEREHES.
2004

5) LLEBRE B0 EZRr0%BEE BffomlmBE] BIRE, 2012

6) HM. BHA. KBERZE HINERE AAROEHMLBE| LE\E., 2012



Kingdom of Thailand i BT 2 ENEFEMEBEH T E 4

BA BEWEHIZ)

Abstract
Recently, I have experienced a chance of lecture about Engineering Ethics to Thai
graduate students in Kingdom of Thailand. As one of cases in Engineering Ethics

education, I’ll introduce here my experience.
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NASTDA X Bangkok T A #* & Ayutthya 1 ~#9 40kn {E ¥ I & 5 Thanmasat K%
? campus IZ B3 U7 Science Park Bt Aich v . HHOETEEREMBE L IT AR D
BAohBbLE0HEBOR»IEZL OEENMRBEARARTLTVS, WhidH
WMPLBBLELLVWEAAHKRTHI2EDIHAE - BB - ZE0ZEHRD
dormitory WERELTWA R, BEOAFLERTHEAICHEE, H#ATH PN SKERE
@ tent TETEWRKDRIThiZR2bARAVWLEWIBRARRARLAZTTLONE, BAE
KBWTH, o CTHENAEZERTERIH s, ATHREOR ZHTER



RAFBRPBLONDI I ORI ETTVWESAOKBZELEZ LA H - 2D,
FHRIETHEXRTHBRIODEATWLALDDORERALDOELLE WS TEREL
ERMPESILOARAFENTH D, EELL Thailand DER L LTORZEHWNF~D
BRALEZRLEELIRARTH S,

3 & #

HMBEULUDESTEEDOIILEDIPEBRYEX 222 0RAELL, £7 ppt
BRERELEBL—FHICHATO TR ZEDFLCEREIHBELERT
B2 L, THIZTiX C. E. Harris, Jr.%8 ® ”Engineering Ethics”% T X L T
MLFERMTEEEET I LR LE. ABBCBVTENERMBEERNITH I L
VRO ELEL LT, REILLKESTETILECER I OB o, ETED
BHEBEELRARLHFERTVILOOEMNEMBRE LTOEREVEER
MTETWRWTHAIFELDBIEFRTFMBOERL2ERETELIXILT S
e, EHICHEFBCERINTY S 1 & (competency) & X2 HEBEEHE D
TR E-THBEFOBALIEIMIPERALEEZI L TH D,

ELRHEBENRMOMNES 2 case study WHTB Z &I LT Space Shuttle
“Challenger” & ”Columbia” @ B # . NSPE (National Society of Professional
Engineers) OMBHEHLE LS T 21 D cases & DVD (Incident at Morales), &
BIRHBEEOBREZLTI2HOLE LT 7T 20HENEAFEORBEERZERT S
&t Lik,

LRHACEHFLE Taxt DAFRBBLLROLBYI TH D,

1. Engineering Ethics

what is profession, professional ethics, engineering ethics as preventive

ethics

2. Responsibility in Engineering

obligation-responsibility and reasonable care, good work, do engineers

need virtue, impediments to responsible acticn

3. Honesty, Integrity, and Reliability

forms of dishonesty, why is dishonesty wrong, confidentiality in

client-professional relation, informing the public, conflicts of interest

4. Safety, Risk, and Liability in Engineering

difficulties in estimating risk, utilitarianism and acceptable risk, the

layperson’s approach to acceptable risk, informed consent and justice,

becoming a responsible engineer regarding risk

5. Engineers as Employees

the codes and employer-employee relationships, the manager-engineer

relationship, proper engineering and management decisions, responsible

organizational disobedience, implementing professional employee
rights

6. Engineers and the Environment

engineering codes and the environment, controversy over the

environment, balancing wealth and health, the scope of professional

engineering obligations to the environment

7. International Engineering Professionalism

the culture-transcending (ct) norms identified and explained, applying
the ct norms, bribery, extortion, grease payments and gifts

4 B =
Thailand D A 2% O L RTIZTH A ICHIRNZVRFE L OETRHELL, FEAICETMM
FARREESL LEFLFRLTIVWEL LA, ZINETONEALMEORR




ML THEI)PEFMERZEQCHEETE L nickname B ENCFEO-—HERIEES
N, (D D nickname ZZOFEXEOLEDRE T TR ERE»PLAEHICMERAL
TWHHObH L)

MB O, HEITIEHT TIT secretary I & o T PC, Projector ZEOBRE X3 TIT
set-up ENTBY AXAOHEZORR LIPS LE ZLEhaht. bo kb,
EHPIEAOPCEHLRAARERLD, BN TEEEADIMBEIELLOER,

WMEBEALRBCENTDH L, DVD & o T case study “Incident at Morales”Z & %5,
BEBICHET O connent ZMA LB OLFEANOIMALETHEICELTLL 5, 5l
X & % case study & L TH 4L 7 Space Shuttle @ Challenger % 38 & U8 Columbia %
DEBERN LEWNERBORADPLBFEBEORNTHEL R D point 20T
FHEFTAZELTHEDOHBIIET,

SHBMDIE., BiED 0SS RETELACTEIT text TRER—VREZ LR
HEERNL, BRANBFESOVWTORBHAZT ML, S pptEBEHZFALTE
SDELHERBIRoT, BED IS 4~6 LRE D group A (group @
¥k member IXE B ARE L) L, group Z L IZ casestudy PEFOPF 2L T L&
S0 case THI D YT, 30 HEE groupﬂ)memberP"J'C*rfﬁﬁﬂ’]ﬁ“ﬂ%ﬁ@ﬂ?f%ﬁﬁ%
L, BEHEFELTHBICLT, EHETRLRER '
ORRPREERFL OBELR2BAEFTETE D

SIEHBEBETLEREODL group TEERN
FhofNBoKRERRSERL, TOLET
iX floor PEEPLLBEESERD THEHR
BItEALTRWAWLLRARBBAEFEET HZ &
FHEEFELEILWELE, T 0B BIE case &
ZFRILEE-THEBREOSN L EREE
HEEDBEILILDD. FHZODNTOER
BRAEBENBREEZMATICEESDLVREF
B F il o TbhbEbLENIRBEFELTCHLIETHILTHENERD
FEMMILT NS AIRCBEROBBIEBVW TR EHLZABBIEFEELIDH I &
FHY I LEAMEELDO LT TV CRBEOLSXLAELRVWOLEZES
Nl s

BRALIRBHZEOZT LD LILTKRKOFHEBE2DO D THEMTLIZ LI L,

1. Englneermg Ethics is not a set of rigid rules. It is a useful tool and a success
key for engineers.

2. Because word “Engineering”, by nature, means also business entity, engineering
ethics is not only a subject of engineers but also it is a subject of organizations
usmg science and technology.

3. It is not sufficient to have a knowledge of engineering ethics. It is important how
you put it in practice.

4. You should have a chance to think about your behavior if you are there in the
accident happened in your neighborhood.

5. Remember that engineer’s competency is almost same as manager’s or
executive’s,

5 FAELORE
(REFLZIDVHELREDST L] LVIE2R3H30, SEOEREOERKBICTE




7B 4 B £ TIZ internet 3 U T Report [Express your most impressive
point in engineering ethics and your opinion what engineers have need to conduct
ethically within 500 words | DEHZRDEEZ A BL LICE N 7~ comment 3
RSN, FELDLO comment DPPLHODEREERTEXTHHTUT
WA T2, (XERHRZEXDFE E, parenthesis FIIE A A D nickname TH 3)
- BEWERBEOERR
ETHFERRBECOVWTEDLIRZT LD TH B,

“The way of engineer to work follow as engineering ethics in each item is very
difficult even through some items are live in every engineering conscious” (Sue)
“The study and teaching of engineering ethics should emphasize the development of
knowledge and also enhance engineers® mind to instill in them the principles of
ethics” (Am)

“Neglecting to use engineering ethics in the work that caused to the loss, death, and
low quality of the environment are showing the dilettante of engineers” (Nongning)
“l believe that engineering ethics relies on the ability of individuals to make sound
moral judgments, which is based on exemplary character to make the difficult
choices” (Book)

“Engineering ethics are like compass that point the correct way, tell the things those
engineer should do. (Por)

“Understanding in codes of engineering ethics is important tool for engineer to
manage when face the issues while they work” (Mink)

Vo comment BT, BUHDTOENEMBOERZ2AEALBbRIEEILS
AT N L 2B, £ Piao i X BEZ OFREMKE 5 b Debra Shigley

@ Phrase # 51 A L T,

“In school, it was always so clear what was the right thing to do. But then you get out
there in the real world, and it’s just not like that. It’s a lot less clear when you are on
the right track.” And this is the reason why there should be learning of the codes and
ethics in any fields” (Piao)

LEEX TTCTUEUEWNERREBOLZEMLTIVWE ISR A S,

- B EMBREANTIER

FEREEPZUTEOLSIZELENIZDOWT® comment 2% 3 ¢ EARELL DE
ERARLATETEBEY,

“Engineering ethics make me know that what I live and what I should do for in
every day. When I confront with problems, I know what 1 should do next correctly
and properly” (Chamod)

“I think we should start teaching about the basic ethical of professional in young
engineer students. Honesty, integrity and reliability are important topics to being a
good engineer. Student who learns about engineering ethics can increase the
knowledge of relevant standard and improve ethical judgment.” (Pui)

“Engineering ethics is an issue that goes to the heart of engineering practice” (Fai)

“I am impressive to in conduct themselves honorably, responsibly, ethically, and
lawfully so as to enhance the honor, reputation, and usefulness of the profession”
(Mod)

“If we do the good think, it result to good environment and all people around us”
(Mod)

“Where we can do follow ethics we need to start from subconscious our mind and
slowly adapt our attitude and make a proud and our assignment” (Mod)

“In personal, I think the things that engineer have to conduct ethically when at work
are to think to others before myself, not ignore to every problems such as conflicts of
interest, lying, deliberate deception or failure to seek out truth and try to find the
best way to solve the problem honestly, and do practice the best as I can”
(Por)



P THLERLDIE Mod DERES I, TOMITDH,

“Understanding in codes of engineering ethics is important teol for engineer to
manage when face the issues while they work” (Mink)

“Engineering ethics makes me retain the engineering dignities, be confident, and
respect to this career. Moreover, engineering ethics can help the society more
livable” (Por)

“l am impressive in ethics of engineer is the engineer shouldn’t be lying because
their reliability on client will decrease” (MaDeaw)

“Environmental Engineering ethics make me understand that ethics is more
important than another thing because it can make my society to be claim and happy”
(Film)

LERHY, MinkZAEZRHLTWR LE5>Th 3,

- EWEOERS

BEEHVWEZFELLBRIHEFFTOTBHELODVWTEDISLHERELEERT

WBHEDWEAH SN,

“Each engineer should be cautioned that engineer life is the study life to learn
everything to make the best affordable work for safety and risk protection in each
recently and future society” (Sue)

“The last but not least the easiest way to prevent disaster is common sense of
engineering like us” (Ton)

“We need to think about accuracy and security including applications of
engineering standards, especially we must honest to myself” (Bin)

“The money is not live with you forever but the happiness from help public live
with you forever” (Jack)

“I must graduated with the knowledge and conviction that I have a professional
and moral responsibility to myself and to my feilow human being to defend the truth
and expose any questionable practice that will lead to an unsafe product or process”
(Su)

EHBOLIEVE Jack® SuD I RERPHTLD I ERELY,

“] believe engineers who have engineering ethics both in thinking and action
will create good things for earth” (Wauw)

“In my opinion, honesty is the best characteristic of engineer due to that
contributes to behave the responsibility and occurs commoan interest also” (Mink)

“Every engineering design project there are fundamental trade-offs between the
technical and such obvious ethical considerations such as human life, happiness, and
well-being” (B)

“In a world increasingly shaped by technology, engineers have a moral
obligation to consider the consequences of their choices” (Ae)

“The value of a good engineer will persist and even death can’t obliterate it
away” (Chamod)

“Engineers are aware of the embeddedness of technical systems into their
societal, economic and ecological context, and their impact on the lives of future
generation™ (Jane)

“The concluded of the all engineering ethics that cover all but it depend on the
engineer will do it or not. If he does it, the people live under technology as happy
ending” (Boat)

“the ethics of engineer is not to be restricted engineer but these can protect
engineer from unexpected evidence. If engineer act in bound of ethic, any adverse
effect can’t affected to engineer. So engineer’s ethics is very important for every side
of engineering” (MaDeaw)

Chamod % Jane X § TCREALLOREIZHEHKAPAVWTVLI L H5ICAZS L,

Boat @ ”it depend on engineer will do it or not”@ ML T b L 1,

BB DM
CITHMOTHR-EERNERBOBBRE I T OIRIEE LT,

“This type of decision-making comes with experience, but the basic principles can



be learned” (Ae)

“Most impressive point in study is example engineering ethics cases that occur.
Those ethics story cases made to see differential making decision of each
professional that stayed in each event, aspect of outsider saw event, view point of
each reader including discussion between group of narrator and group of listener.
These are make we have widely aspect in ethics then make we know we should choose
the best method to solving the problem. (Wauw)

“] must acknowledge you for teaching this subject te me” (Mink)

“The good way to teach engineering ethics is the using cases to student for train
them analysis which this course should add as main subject for student in secondary
and Bachelor’s degree in order to increase comprehension about general or
professional ethics™ (Mink)

“This timely study about engineering ethics will indeed provide a wealth of source
material with which engineers and engineering students may wrestle to good effect”
(JibJib)

“Engineering ethics case studies for group after that we read and learn about it, I
think the use of cases is an important aspect of developing skills in the practice of
preventive ethics because professionals must always make decisions. In addition, the
study of cases in professional ethics is valuable practice for engineers who aspire to
management, for many ethical problems are also management problems and ethics
usually makes for management™ (Jiblib)

L DL HEERNBIIRNLTEMFEZRLTN TS LS TH D,
AT . * o
FhUACBIZODWEERLE LTI,

“we often ask where we should draw the
line between acceptable and unacceptable
actions™ (Ton)

“Engineers and managers must find the
middle point of working scope” (Nongning)

“] feel that engineering must be considered
a social as well a technological discipline
and judged not just by whether its artifacts
work, in narrow sense, but also by how they
influence and serve social values” (Book)

“We need to change and improve to protect
the loss and receive the most useful and

sustainability” (Pooh)
LWVok ABLVEELRERTHA I,

6. BbYic

2AELLOHEXLB T LTLEFLEEEARVWETS, 50 Report HENT
NEEXPAERTHY, +HCBEBTAHEI BT, BHRENEREBEELE -T2 &
Bz, B, B0l ES THAHI»RBZERLEBLZRITINLE D
KEDbh2, ZEAEDBERBVWHEATOETRTRERE T, ZOoM., BRI
HBLTU WEZLEIEH T LB, ZOHMEMZB L CEENRAMOMED
PRI LD TR LIELRAEZENIRABFELR LT WS,
AKELENAGREBEHBFTORBIZBEWIMLIDEZS 2N EEFORR L T
HEZATH D,

(BL k)
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Abstract

We will introduce Forensic Engineering and framework for analysis
of accidents and incidents in last year. In this presentation, I show
FRAMEWORK in Forensic Engineering. I used the FRAMEWORK with an
analysis report.

1 ZIEHR

B4 1EPHEFEHLELBT “BER” THETIHMSLLT “BILE
% Z# 4 L7-. Forensic Engineering *SRE N 2 “HEITHE” Tk, BEIWH
BEANLEY  HWESLEHIITIRE -BHESCHBLREOXERZERT
.

HETER, MERHREEOEL ORMEBECER T RMHR L, BBHEREH
B EDOHE system 2 ¥, BERPEERRZLYOEFV HBE line &2 &,
Hx, £ OFH - HEPHEHRRBELTVDE. ZhHb0ER - WEDCR
HEx-Eir - FRBLE -Z2BEEL2ZE, WbhbiEIT%3E (b L <X Engineer)
BIT O REEHFBICOVWTEIZLVWIEENH B,

EELZ, BEIXBEH-Bd - HERE7 v — - YU — 2 (framework) |
(HRESTMEMPFLEFT, ISBN 978-4-9905828-1-4) 2 X L . A&,
BEFICHTAIAEIZR2ER T REERLLT, ABRLRE=F0xH%2F
T30, THRHRAEACPEMCBVTEBNZTEL2EF T DL, BT
BICEAHBEMNHG  THEE  AREBEAEERLZHRBELN TS EF
+TRBELBELTWVWAIELEZRBRLTWVWS., BETZ2BHBR-FH - HERE~
LV — AU —27 (framework)] PARFZEZMA L, EW T XL 2FEHOTREME
ERR L.

W

2 BRIFERICBITAEI%E L framework
2.1 ZTHROMHZINETHH
EIZEBVWTEREI RER, APRBETIFRLEFLHEUSO2TO
trouble TH 5. ANBETAESIE, EMEBEICIVEMICL 323 EBR
DENE. ARBEELAVWESTR, ToFH - HEX, TEHRESR
ZzhEBMELLCENSL, EREAZED, BREBILELESL ZLOEKE
EHAZEIRODLNBEDOTH .
Z1RKC, FIZEBHRHCBRENIETIZOREI _NEHELAHEL -
HUFEoHBELTIYT. o, EILZRCHEETHIIEN N7 HFOH
A B



FE1IHEIEFET IO IZ, &0

trouble R 3 system TH ) }#ﬁi-wm
LM - LT LT, BR
RIS H LW ARZH - T% ﬁ BRI oA RETE- SR
MR ERA L, 47 - Wk . 3L LMol ol
MEREEBERELT, BB i | [ersmgson] ML EERHORE
FRICESCHBELTRAT i
ZERETITZOREREL:E LN )
. ; 5 1 BRI D A
5PTHE. TLT, HIHL Prousaliiishd
XA XEEEREBTAIEERE L T, T - SRS - B BTE - KR - i
BTN BEETHDLEEZLD. fus: : 347 - BE - B
B K B T
. ) S BIE - 2 - 0T - S - MTRE
2.2 B - MERAEORENTF BLLE : B
i B WK - B IR RO B
EHECBRLERVWZI ETHD R AH - AT

HEAR: Y7y .7

A, BREBELEFH - BR ERES | 1T B 59 HM- KR - MRF

DEO>BERERE-FIFL T,
TORREBMT 5 DICHE, FIR BT ORMME LTS
ERTRAEXFIECRANH 5.
BIE TR ELERNEMREFAEILDEETITEN SR - HEREXE 7 L
— AU —27 (framework) TH 5.
- MERET L — LT —2 (framework) & LT, WEIKCBIT AIEHE
WaFEEZUTICRT.
(1) T -Fi- WBCEAT2EF xR
(a) WHEWBLIVCEHEEBIIES<BEHSEE2RAHEL-EH
(b) Rt - BB Pservice R P ICEENICBET ZEHESE (HEIF
) 15 )
(2) WE HEL-HEYD NEIOEBREHBRE
(3) T - ¥ Enoded FEIR - B nechanisn® ¥ E
(4) FRAMEWE (simulation,/ EFE)
(5) B  -FEH - HEOCHERICII2FH - FHERAOCOHE
(6) FH-EH -HEOCRRN- -EREEHALBEEOHE
(7) #HEEER
(8) EEFERLBITH»HE-ER

EBOFHK - WEBAETIE, TNLDE2TOFRELZERT A2 LE T AW
P L., —HiXEEIL2ZWNWZIELHAE5. LLAERGL, framework
DEBEREZEBMLEBPLAETEZ2EDIETRBODTEERILELTH S,

3 B -HXRELHENT LT EEA
Fif - WEAE 7L — AU — 7 (framework) ZIFHALEHFHAZHEMNL &



5. A1, —BEEM TH D CANOLA M @ plastic bottle REIBIZET 3
LOTHD. MBOBFIZoOWT, EHELSCLIBEENDL, HEICHDL
ML ERTHD. BEIZ0EAE2LL, TR REITZIT-2EH
ThHD.

ST EH -BH - HAMEIEITIERTR

WHEERICEHTAIEARANBERICODWTHERT- T, BB EDE. B
BoR®E, REFEEFRICE T 2 hearing T2, HHFFNEHRRLYZ2RTE
X, FhorkEldr. £, EER2ERT I LTERITREEHEH

ZHBEICLE.

AT, M bottle BAEB LICHh o Z Ll U, M bottle I A3
N, TORE plastic bottle 2 creep FbkE 3l &R LA L HICHEX
hic, BHERURVCHAFILIARBELEND, HOBENEZED . &
B WERE LV — AT — 7 (framework) KRT LS, WE LRI
DONWTHBEFECLZBELERL =

2B -HELANEY -HNIO0ERENRE
BRLERBRZSDWT, ROER
DEFTELTHRREREEZERALE
EREMNREYERB L. ERED
AT, EMESEEZRAVWsZ Eh
b, WHL-ZHZO Y HLTEE
EELE.

2R, BB L7 bottle DRI H
HEeEBERT. ZTOX5I1Z, bottle
T 5 plastic #iX, BEHE
EFALTWAZEPAHABICERIN
- ol Wi bottle W Ik Kk &

% 3EITH bottle MM EL 4 @ 4+
ma b O EMESE
BERT. HIZAR¥ X
512, plastic B &
HEBRLTHAL
TWAIZ &R EHRZ
had., ERAHEBEERR
#Z B L T, plastic
MEHICER M S e S
F1IT X B creepTEE D
roscEdEA NS,

() BHEEFORA T (b) 8 &I 5
I TEIE bottle DA R IMBEMBEBRER



FARIC, WHER (BRERH) 2HES2» 0882 LER2FT. 4K
WaRT ki, ME»POBER TR, FHOLBERREL2BA LR T
. BARIIZFET X S51T, plastic bottle DM BT, BAIZH - =5
RENROBENBES L., 2O X5 2N EREIE, BB L~ bottle I
BERLO T, E5Kiz, bR CANOLA JH bottle 2BEL -8 %

(a) B b) . 2 &
WA FEIE bottle PN ETWHMEBTRES

Y. FA4HEESKELEBEL THMER
L X TEBEEY N, R
bottle IZ X Pl 72 Bl v 25 v,

3.3F 8 - S M mode & BB - M
mechanism® % &
BB LERB R EFOEZREMEN N
b, BHEBEFEBEITZIT o7,
AEMRBIZKR O L 5 7 nechanism iz
rLrEZOND. ®S5H it bottle DN HEE B
OEEFEENT bottle X8 L, bottle
HMEHICBELERMENTE.
@bottle XK T 5 plastic HEMN, WMAW LD creepIRBICKLVEFR L
7.
@bottle BB OM B RO - @V AR ABN2 2, BEN “RRR”
MoBEAERLZ.
@B bottle NAKLTFERENTZEVOHORUBEE IR~ THEREL .
@bottle NEHTHIHMBRIALHL .

SARRAE:EFEORH
BEBT»S, AEHBEORRFIEFROBTEZED . YH, BEICT
BHrED .
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Abstract

KEBZBRBE L LTEET IR BMm X clean 27T TRL.OHABRCEERIC
HIETEIBAMPLLBRBIIFTETE energy ¢ HATHELA+EREIATWS., H
AT, FEARSERoETREHIT 2 FAz8 2. BREBEMEROKIE station
H 2015 BT 100 VT RBEN2AETHD, LirL, KEFEXEHE energy HEE A
MEWTED, BEBAZEBEENOERLIREBHRIZICDKEFRA system 2B
OHEBTHD, . TRARFEEFoBAEL, BERTREOKFZTBTE D
Ti-Fe kBRI HEEEZRMTT 5.

1 ELC&HIZ

HEAKRERZEZEBICEA CHenergyEAHEVORELICBALNATWS, KERX
R EMNE., REEAME (AFEEREER) | BEDEEZRABICHET LW Z AR
Wi lL, FF9ACARSATCBRFOEH Menergy - REBBEDITIX, 20308 RK
ERBE@zeroZ TR ETIIIHKEAREZRATHIILAARZ S, EREZEL
Lenergy ERBRED TN A%UNLWIBRARIL L > T . 5HBBIRE LR S5 Henergy(1
Wenergy) PEEMBRYURRBOLEELRBETH I, AR, £ 5 LA Fenergy
BREHETE2PT, EFVHEIREBEARLR (2 Kenergy) 2LV BRPYRKFAATE
ENBWBBRLFDsystem I VL EETHE B R peakB 0 BEHNFEERCETEM
BT ACNETCORABEST A ZE BoystemZ FICEDI O TR AL HHEERLELNT
BOoMATH I LA Renergylt B systemD BERMLEL 2 Z, 2T, ETFF
BEERESAHTETWVWEIORAKEL 2 RenergylifF e LEKZERLEOERTH B9,
MREBHRZIZICUDAELFIH T Senergy systemik, BEFFmZCIEEREIL T
BWbAFRCERLKLENR TS, ZH5LEd, KFenergylRREMNK L LTET T
R, YHBEER., EHAEER: LTOBAL»DLDb PERENRLTWVS,

AR XTI K Fenergy TOERBRIZIOWTRSERZPLICEHRL., KF
systemiZ HEBOBRBEE R o TWH KFKenergylT BHEMNIK2OWTHHE L =Ti-Fek £
REGEbLHETHERT S,

2 K¥Eenergyt& L ZDOHR
ABIRXECAREPLEADO L ) iCenergy2 A2 HTHEETRZVWS, b E2HFE

BRI A TA2BEL RPN TED, W1 (a) WKFenergy systemDPHEAR %

RYt, KEORE, W, AIRL VI RELL 320 EREH»ORD, HEOCED

% 2 RenergyEE 2 Lizsystem B LTROL I RFANB S,

(1) KFERXHETHDD, ENOEHATHo-RITRE -BEPAETHY, LE
REICLELREBHBCHEETEI L Clenergy®TE D, (Henergyzh &)

(2) AKERRFABHUEE (ER) o, B S THenergylc, WA#EBZAV
THitenergyll &, B2 R ARKCHATETHS, TEERAAER CIHIEHRINA



E Denergy R X80% L EL H B, (energyfl B0 #Hi. &% =x1k)

(3) XKFEORBHBRAKECREDZT T, TOBRBIZEL, BREBLIH LV BE

EHRLEVTALER 2., (REAHN (CO3EHR2 E) DIER) |
(4) KT DLW EILFERLbiomass, T L IZHFE A fEenergy CAhAEZEHEL TH
BHIZEDBTE, 3 FFTTLELPoBETE S, (K energy®d £#1b)
¥, KEXEHEHERLER (BAHER) T&3720, BEOCE HsystemT b
ZREHTAFLHE -FELTBITEEALTE S L, HigasVBIEKRERE
KENRDHDMBVon site TRHEBBEMEETEILVWISHABRLLTOHMADL D
3, 9T, FRELEDPNIDIEARFAF—LEHEBORELENLZEAR
EHRE MBI, BEDenergylt fAsystemE HEN LR RE 2 HFoEEOHLEF b
tHaicELZEND, BEBICIE, 1 (b) KART 5k, Hilka@mAB ISR
H#energyP L ARKREMIZ L > TARKEZHELT, HH D DsystemEFHEEB SIS 0N
KEHESORBOFRBTHL S,

AEE || B || 1M || Kb IW
KER 2 !
EERN Engine
ERpas g |I Turbine
biomas |
XN Fizgas
BETH (| £*IH TR
() H AK®8E ) R

B 1 K3 energy system DA (a) & F3k&((b) 3

3 XKEINAREFTOFRIRR

KEBEOFREME L TR.AMBHRECLIIARFELDETICER LTS, UTFR
FERBBRBER system L RABERERL DWW TEOBME T T,

3.1 REARHRM system
BACTRECEERRBERAREZEMEMAFELR T, 20002 b LIkWR®
FERAAEEMWM system BERATHDT—HRERINE, T0oH,. 2Oz xRT XD
CHREEERIEHRICMOTTEY, RFICIREHFLA4FTFRICELTWBE LRRAEALTW
5, %9, FEABRBE®RI, BERS 51 RERARNEROETR AN O

%ﬁf(PEFC)@&ﬁ*ﬁ/b‘%hfb‘fcﬂl\ ey PEFC SOFC
RETIHEABLSE (SOFC) LKA ~o0s = 000 —
IhTwa, YELLRBLEROBAS -

N o 2010 7.100 —
energy 2V HiX 80% U L TH B, BIFE 2011 13 400 P
M E B RN < K0 50% ., BE TR d "
R . R 2012 19,400 2
BHEABIW IR LARBERD, & =
ELERERTVIDENS LY. BHE ok 44,900 —

ET B energy PERPBB (KBEEDL)N  EHLBE LT user REET S,
~MREFEETIIAX systeml B TH 6HOER2HE W, CO:BIEBEX 15t/FEIZL D



TEREBEHXIHATWAE YD, AEMEBIIH 270 FHTHSEN, EAKIZE»S OWEE
10 FHEIILIERIBELN B,
H 23, KEERERTLLEEHEBET

i [ ARREAME o
FEHAEZFHELEBAOHEFRD energy 2 =
LYy, HiigasZ T OHTHHLTERE et g
WEBIRERBRBEM system L DR E e

aR

energy ROUETHZ , XKOKHAESR
BEIPAPLOEAILEE loss bdH > TH 36
~A0%DEBRThHoTeDFH L, RERR e
MM system TH S0%UEORHESMBE T g o pio mmo ek
TE3, ¥, FEACRBRL TRABERIT

BN R T LA RHAKR L TEESE
REEERL->-THEVWSITBILERNTE S,
5 L4 E cogeneration system @ {{
RTHLHHIRPBHRITSH. BL2HFRTD
“Ah5,

S.2MH MM E (KFEHHE station) i
REEMERMARERELC, BED B tHANERORANH
SFHRBBRICL > THELTEITTS. 2K battery E LTN i KFEWHRL
iion EWMBEHLTEBY . HEHDO motor R X » THREN%E energy FFHFELTH
B ERH>TWBE, BEOAZEFRFRNITHEKSE tank (tank JES 35~ T0MPa)
REFHER-TEY, 1EOFHEFEIIT 3~50BE, TOMEEREIT 620~830km

WHELTWD,

AAEATIE 200 EN LR EMED — B user TERMIHT D road map B & B 8
WL FENTEY 20200 FHOBEKKHMBBEHICIINES FEOEEZ B
LTW3, BHEIIRE, 1000 FM 238 &R>VWTEBY, +FEMICIEMATH-
olurEzhiE, RENRESTH D, 201 FOZERFABTRAIT T, sbRd
cost I, F Cstack WA OB LRLEBNRBRETH S,

BB ERMEOCERICHMITTEOEBup L bR EERRBEN KT station &
@ infrastructure B ThH 2, 2011 1 A OB R T, A OBRE B ERITH 670
& (5 A& 55 8), KFE station FHIXH 190 v FF (3 LB X 14 HH) NEXEEK
BEEFIRTWDE 9, M4lcRzT B0, EFBEIRILICSESERKERES

Off site 3 Xh3
LPG #igasi B

EFH

i, Bk

)?V“/

Bl 4 & FEAFE station DIE AR M (2009 F)




BRREII2EA2ER, EEAREVWEHF TETZMHERL TV D, HE T, Fb7L M
b KFE station (KEMRBLBAEAKZE © 200 2T THREPTHD, 2015
EFTRERE., PE. KK, GHo#HTEL AP oRCHEBERMDO 100 1
WRTEBET I HE TH B 10, :

A RFE project Tk, AP BEHMBEAEILESR 135 R, bus HES 13 ABESML,
ENENETERIE 107 Fim (KFEFXHEEB 2 Fke), 32 Flm (2.9 Fke) OER%
BhRTwWs 10, 5% 0 infrastructure BfHICRAT TOBRERX., BERe6EMHICH &
2 TWV3 station BR cost X 2BMHEEUTIRTHI L, BE gasREBICEDDIES
BRORHVEESHEHARMAMOHBH 2 Y OB BERMR2ENL 5.,

4 BRIZBTSAKEHRKBENORRLES R
REHSGHPERTALRDOBRBELLTILBHEINZION, KFEHEOEFH T
BB, KEHREAELEFRL 2Kenergy THY ., FO LS5 BLI22AHMETHS, BIE -
energyM NP O ELDEBMRKFOREFEIR, HERICCO2HHE T, ERE
DAPLBMETELI2B 4L BenergyiC EAKEMAKBFLWOI I Z LI D, BE, B
AKhbDMEEZRANVEAKFRNE, BRAEFERECXERALCORBIZHD, MEFES 40
~50%DEERERFE2, L»L, 2011ECERINBEBEENDEOCEHAE A fEenergy® & &
BTN 2%RETHY, KELSHY ETH LB LA TRenergy2 TR IR B2
RBEFEPLCEARELVWLEEDLE22HF L2, KFEstationD L Sz, SEITER
KBEHEENEAIHL, PHREERELTERPELDPTRENITHRL LS W HLEE
PO BEFBenergyPEHRAKFZTLEREL TS TH S 5,
SERFERARAESWHOL I I, BHeasHEBERBREN TR RgasBEOHEAZEN
AKEFREDOZLEHILEBZONDY, IRATHEEORBERMEL R A H L

T EOORAEXRKRBPEARIER %9 phokEmese s (BA: 8 Nmb/E)D

HHEWISRE®RS D, R2ITH oy Y 3 W % ik 5 BT B B
FOSoFHNKEFRERLHERERE O s 189 142 47
BT, MEMLHEREEZZELSIW & 6 36 74 12(403%)
B AEAFERIL, AHBER MR A WAk 2= 31 21 12
BbLZATBRNmI/EL S RAT coda 12 6 6
W3, TOXKFEBEIRBEME ammonia 49 36 6

60T BN 1 EMITHERTIRE &3 360 979 81(1093%)
FCHRET 5, 2020 ORBEM g B 2 B gk process ® HOT-COG # 5 5
EERHROS5005 6 (KkFHE ShEBARFHELDIHE
station3,500%3FF) SR T TR+ HBHRTETCVWB LI bIFT, EERZ LBV
ML IDOBRTFEZEDCIARTEILTH S,

SREAH, BIEKF, oBEBELLTOE AL, & B iZclean energy® & A /8
H, KBOFEXDP LT 2MMTNhiZ, LI EIRoTHFRBRLT, HEMTHEA
TEHENPRBETHL, BiBKFEenergy networkZHET 2101k, FBenergy®B E
DMNESVWAKEEZWVWHICcompactiZFFi, METE 3R EWVWIKREFEEFTEAH LW
HeystemiCHEBOEBELRBBRICR > TS,




5 KRIFEEMORAR
51 EMARTMETOLE

RINLERBABEFREOEMEZRT., RE, REEMEOEHAKE tank KR
FEXRFE, #EHECIELKSE % 3 & FE K 3B RE S5 AF O M Bk 19

tanker 2 ¥ ABIZ L o T
anker REMBICL > TRE Moau™ T rake | @Ak® |kEERASE
BRIFBREIBEEINLTW SR,

- B ) BEREE -3
FOHFEBTI-—K-EHT, Bi5 {% energy % B R EBBEXR
. - m|E # b cost W fhL,E W
compact {b . & cost {2 Zkb?‘)i | 16 % b Boil off 9 7 A AL
ih:'fl/“%)o _@q:'"@?k%'ﬂﬁm k 216L 71L 66L
Al A AN 3 3 Skeg Ak |- e
TECERTBREEELRD., & ME* | HE tank | WIEAFE | KRBREE |
¥R & D KK REE OB 35MPa —263C | 14E&%

RN XRRELED ETERE 500km LW ST 5 K% 5 kg
RELBRTEDIEDPOHE prprspaonEf. EREQLBKERNO %0
REALATHY., BERTEEER #HT, EEEGORANENMAFERL2IAFESR

FELHELRLRAVWEBERKZEN R system B W TRITIWERALEIRLTWVS,
5.2RMEHE Ti-Fe KERBMARICLIKBRBAKEDR M systen

RALESNTWVWARERBREER . FTLLTHFLIERLTIRESELERANEIND,
INETEELET, AMEALERTAREEER VW TiI-Fe KFRBEEGLITHER L.
FTOHRTHIRSESE ball'milling HEC L - THRERL, EAKLTWVSE ¥, %
D Ti-Fe KERBESLZAWT., RN - XBXARBRBC L VRELLERKFZTE
LTWwW3 system%@ 5 EL_ITTG system AN c XBXBELESE (& 1kW), KERE

R . A Windmill (1kW)
. Solar cells (1kW)
. §.P.E (2.2kW)
. pressure gauge
5. Nano-Ti-Fetank (1kgx3)
6. reservoir
shdiEetlol i B 7. Fuel cells (850W)
iZI 5 J—U'J K%fﬁ%%kléﬂi?ﬂﬂﬁ system (IRAEH S T BE)BEHA)
KABMEERE, Ti-Fe KERUHA & tank, RPEBRELEE (LEDBHARFMA) 0F
EEPOHBBINS, RO LABARETCHELENITKERAKFIRLEEEBECLY .,
K (BEK) »BEROMLTAE gas TRET D, T THEELEKRIZEOK
SEELED, A4 tank TFBRELRANERLCHE TS EDCRIKETLILE
WHhB, #FZ T, molecular Sieve L X ABREBEH2 T\, HE 99.99% Ll £, ]| &-407TC
PUTOKTE gas i T2, B, KF gasZT&& tank I, BOAY &
BEHBRLWRE,PLOEBELTHRHALLTABLTVW S, 1FXRBLESE tank O
AMRBROLERLZYE, $ELOERIES RSERATE TS,

T, KEMEBMLOHEINDIKE gas DEAIXMH 0.56MPa THIN, Zh%
IDEFERLE tank KRBT I2HAE, ERARCBRELE tank THMWOEERY (H
6-(a)), L2L, ABAFERELLLIOBEMNM»E 1IMPa L LD KK gas ZHBET 5 &
X, FERBREESE casREBEORNH R L2 D (B6-(b), TO0HEE, KER

-lhmt\)-—i




JEE M B @ system HEBHICRELT, BE2biIX8SmUEBBEE & > TR
concrete HFTH V., BWARBLIBEL, REHEAEFVPEIFARTILENI L) &
FXFERHELIMLELERE . DT RARKBFRBEEOE VT cost 2 ~3FBICbARY,
MAEMAERINIBARALER > TS, AR LKL Ti-Fe & ball-milling & 4
EEXDBILT.KBFEBMEEZ IMPamMBICHB T2 LB TEx 3, Ti-Fe tank (&
& lkg) ORKBERFBEREIZ., KEEBLFE IMPa 0 £ 4ETITBWTIH 120L ThH b,

BECTHRAEKRLASOFBEREETCHFERTE? B, BIIBAXTRB R EERE T
AR, THEAKERELAEATETBY., 5%, EHB ALY ADEER T
@kﬁmﬁﬁﬁﬁmgt%ﬁp§M?%é%@&%zrméo

i

(a) i [ A 8% ff (2 9 1MPa LL ) (b) 7 JE /D22 i (B /4 1MPa &)
Bl 6 7k % Rr ek 3% (@ O bh B

6 EFLH
KEHZSPIH ALERBEBEIRLTWVWEDOD, energy HEFER O ME L R LE
LEHRVBELTE R, LAL., FETER energy HEDEHRAITBREORBEL 2o

FEE, FEREWHR LSRR HEEL TCFEZRRKRFES~OBTCHFLE
A

gl A XXk .

[llenergy ZEAF M, energy MR EARBECESEBEFNEE, 20104 6 A
[2]E #H A energy - R ERBE, energy - BESH,20124F 9 A 14 B

[3lenergy A& 2011, & & energy /T

[4]energy * M T2 BINBEMEE], BFEMK =, 2012 F 7

[56]World Energy Network project, http://www.enaa.or.jp/WE-NET/index.html
[6lE AEHHM, 20124 4 5 16 H

[71E = gas, http://home.tokyo-gas.co.jp/enefarm_special/index.html

[B]F B, EABMERRERZHAIRERZEF, 2008

[9]7k % - AR E#L project (JHFC) , http://www.jari.or.jp

[10]% IR energy /T, news release BB B R OMBHEA KRBT 2HRAFHY, 2011
[11]3)A K gas S 1Eh, REPEM system S EFETR(E 24 JHFOH FE, 2011
[12] 7 B, /K5 energy system, vol.35,No.3,pp29(2010)

[18]R ILfE %, KFRFHEEWOBM, energy + IR, Vol.24 No.6, pp23(2003)
[14]1M. Abe, T. Kuji, J. Alloys Comp., 446-447(2007), 200-203.

[15]H.Uchida, Plenary Talk IHEC2005 ISTANBUL, Turkey, 15th July 2005



ATZEFOBIR L IRE
LA IEE (L3Hm)

Abstract

Patients in chronic renal failure are increasing in number every year. In Japan, at the
end of 2011, about 300,000 patients are treated with artificial dialysis therapy. The
whole medical bill by estimate is 37.8 trillion yen, and the medical bill for blood
purification accounts for nearly 1.5trillion yen (4%). Because of the improvement of
quality of life (QOL) for patients, the progress in quality and safety, and the control of
medical bill are urgent issues. This paper describes the presents and issues concerning

design of dialyzer and manufacturing process so far developed for artificial dialysis.

1 BRL®K

®E, PE, BASITEVT, P TRBEBEAETET LTS, ARTR, SEETE
ABENF 8,000 AHMLTEY, LALBETEAFRII6TSRLBIbLL TS, Eik,
1998 FiCITBEIEAOST 1 O FREBINBIEAREZT RN SERBEBECRDY . £F
BIEHHEOBEENBH IR WA, ZhboBEENL, BEOEMTFREOERBLY
ATEDERIA L quality of life (BAT QOLNCXI3 2 EHR O & MighEFT e (ATEHD
OEEEASEB L UEROX LR 2M ENBAORBEL 2TV,

2 MPEEFROMBEOER

1912 £EITRED Abel 12X Y, F1% T rabbit Z AV T nitrocellulose (collodion) tube &
DANTHEITRTEITI TN, ZTD#. Holland @ Kolff iZ X ¥ cellophane tube @ coil
TN TBIEA 1945 EIC A Sz, 1960 FiCid Norway @ Kill (2 XV cuprophan @ EfE
% sandwich IZ L7z Kill BSEHBRARRE SN, 1964 FIKEO Stewart NHRED P ZER
WATBROBER CHLIBBELRPLE, ERATEEE Fig.licrmLiRl, chboi
BT IL. £EEAE. B, IRBBE LERoZeEomR oM EEDOER{b~D
B Tcholk, FEERLOEDIC, BIMREHER. EREER X CLEER & ME 2 H
Tt AamiEomAR (blood access) T 5 shunt BEE SN, T b OENETLEE
X DB EN., BEORHBIT S TREIC 20T,

Bfoodqaté?ou::‘ho . : Polyurethane - .

UL A . . ’ . } Bloodinflow
Dislysate Dialysls fiuid I -

C oudow -

LM Vgnous
© . Bloodoutflow  gyp o -

Kolff twin coil dialyzer Standard Kill dialyzer Follow fiber dialyzer
Fig.1 Main various dialyzers{artificial kidneys).
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3  MmiEFEHT(hemodialysis) & i1
3. 1 BFR2L(renal failure) & MIFEH

BENTBRkidney) PEEBEHIRL T TOD Z L2 HEVHIICB->TWS, L
L, ZOBBEOEEBETT 5 & MPOEEYTH S RHEZESR (BUNDblood urea nitrogen) ,
creatinine X ENICER L, BIEICRVIEICES, ZOBEOBEZ2RETIONAL
B E o kg4l (blood purification) Tk 3,

Mg icid, ATBREZ AWz MigEF & B8 8 & OEE(peritoneal) & i\ i BEIREAT
(peritoneal dialysis)?%d B3, ARFE CILMBEITIZ OV THEMT 5,
3. 2 BATEHK system

FETEIR system X EICHENTES (dialyzer), FBHTHRMBEEE (dialysate delivery system),
ERER(moniton) @ 3o bR INTWVWA[S], AR ITBERRICOWTOENTH BB,
BATIRALGERE, EREBI SWTIRESR R L LTOEEHES ED BN TE R,

Bhik(artery) 2 b LB Y HL, MK pump 12 & 0 BBIcE s, h224(follow fiber)
ORREEET AEIC, EEYE PEREOMNTIEBIRT 5, PLEROIMUNCITENIR
AR TH S v, BT A BT U TR R ultrafiltration)i” X ¥ M (plasma) Dt
ZRET S, MEshzmiRiT#kGein)icREN 5, —RO2ER TR, BFRRIEN4
RFHCTHE3EOFENZIT5. 1EORKRIINZ2 L THD,

4 MEETrBHFORN

WROMBENBEIL 210 T A, KE 54 FA, BRIV FTATHD, BERTIE, FHEA
BEFEEL 8,000 FAML TS GHREARE 38,803 A, FELH 30,831 4&) (1], &
ETCIHBEEALBEITN 6 FAT, £ 8%EMLTWAI5]l, FEICIEMERELLE
LT AHRIBEALBEN 150 FAVD LEDRTEY, 10 FLURIIZEN 300 FAKZE Tk
KT LTFRIEhTWAIE], RESMAE (2008 4) &, B 1,201 #. XKE 16,519 {4,
B5[E 754 {4 (2005 4E). REL 5,561 £ (2001 4F) TH A7), BAIIAD Y 0 DS
A D, ARYE D oSBT BERS R TR LS (400 Al 1 A), H
EEREM 37.8 kA8 D 5 LE A4 1.5 kA& (5. E4E50 500 BEEMLTRY .
MBIz 72 T3,

5 miEFEiroRE .

MER ORI, e, RAER, BED 3 2OFBEIZL M IThbh T3,
5. 1 ¥E#(diffusion)

MK & BT A U CRBMICEAR SR L. BIZHWV TV BT level TONER
L o MR OZEYCABRSBETPITIER L, BRESNIBLRTH D, OBEBEHOK
HTEDORFER, creatinine 13, T+ LTHBIC LV BREENS, |
5. 2 [RAMREltrafiltration)

MEFOEREY OB T, HFEORE REREDIIHBEE 2720, —RNICHBEEI
Woo TEMENEZRECTSZLTHERBLTRETS, ZhzRAERENS,

5. 3 K& (adsorption)
mgEFE ik, EDRIEE e BAER TIToh 528, IBAER TRERE LBV STFROKRE
2



REREYMERERETOIREZTTAIBIRNDH D, Toray 28 1979 FICBELLESES
43 F polymethylmethacrylate (LA PMMA) B, WSt 2BTES LT, ©HRM
REHIICE>TEH STV, FaThH (emergency treatment) ik, Mk o A MmER
(leukocyte) % BIRAYIZEEF T B leukocyte removal filter *° endotoxin removal filter ik
SNTND,

6. MiEEATIRORE
6. 1 ZHEHEEH model
MFROEFERIEE B> TEFANCIERT 5, Z OIEERICIL. BEomAncEm Lt
“EREEESHD EEEL T, MEAMEBENES R, [RNEEBEIEN Ry, FTRASE
BENESL Ro DESIGREN E LTRIEDEBBIER RLEERL TS, 20 320EHE
THTEREREZA LT 37D, BIFRORFH LBENEFSITRINTE L,
RL=Rs +RM+ RD

(1) BEREEIERER Ry
BROEIEM I, BERII T bn22, RETIERERD S, BRE. b%<
T % 1982 T Germany @ Fresenius Medical Care t£A383% L 7z polysulfone (L4
T PS) BT, P 200 2 m, M2 280 » m, IR 40 p m TR —REITH B, regenerated
cellulose membrane & cellulose acetate membrane &R+ ® PMMA BUIHEET
HDHR, PSIRIIFERFIETH Y, NRBOEER (M 10nm) &HLBOMWIIFEI LR
ENTWD, BEEOESE 2~3um &H<, BERANNEL, SMERARBIZHEL
f=l9l,
(2) MmEAHEBEELL RB
MFEAHMEBEIEREZ A S <5101k MEREEZELS 750, HERONEREZHLT5
IEBBZBND, WTNOBHEHIEHEEABENL, FLLiiEEBRARELELRY,
RAE CIIMEFRRITH 200mUmin, FZERARITH 200 o m BEHEIC /25T B,
(3) BEAHRBEIER R
EFTAMREBBHENZ A E T3, BIEORHELEL, B—2ifthicdaz &
WETHD, TOEDIC, BRBBOFERICHRETA LD E LT, PELORBEEL,
284 DHEE~D spacer HE DI}, HLERA~D ripple FFEEBE L SR TWE, Fiz, &
WROHA D FETR OB IR~ ER LT 5D HET 2 REROFRB IR
ERTW5S, BTERELES 75 L EBMRAHEREIRILN S <2548, 500ml/min 73
BHIC RT3,
6. 2 AEEGH
ENREOAEEESMIL. RHERALET2BNAE LT, BLEELRRBETH D,
PS BRIBKIETH DT, M/MERPEICFE L CILRER L, Bh2HRT 5, Bz
T Bdic, BAk{kE & LT polyvinylpyrrolidone (LT PVP) BEREGEENTWVWS, &
HAERIC X - CHHT 5 PVP OFEEBRER S TWS, #7212 Toray Tik PVP ITHB LT,
M EAT 5 % 1100 WHEl 5 2 NV ETRE R L(Fig.2), BEZMMHA Lz, £, RES
Td 5 alubumin DIFIR b IH S v (Fig.3)[10],
3
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Fig2. - Relationship between the number of platelet adhe- Fig3. ' he time vaition of sieving coefficient with buvine

! sion and amount of hydrophilic pelymer present on .| serum albamin, =
film surface. . . © . @;aconventional meémbrase, WA new mem-

G ePER NN brane ¢ Toralight” NV
6. 3 EWEENRE
BIHEL M LT 50, FEM (CLT clearance) . HIME., MiKME. BTKLE, &
R EREILT A Z L BRETHD,
(1) clearance
—E4&MH L LT, 37°C, HERME (MRAD 200mVmin, FEATKIHE 500mlmin, [R5
AIBEINEETIOAR L LTHET S, FliE, REOHERF ORAMBE & AN H
T HREROBERRIE L RO, D 1 HBICEITRIC L > THRESNREZOER L) S,
IhEBRAMIORBECENE, 1 M CHREROM ml ORFRBEEINIHBRDLIB[11],
clearance = (EARIIEEE — FHERE) x GRUEHRE) / (RAMWERE)  [ml/min]
(2) BHIREE
ERHEEZENSETH, PO FEDED clearance ST 52, ISFEOMED
clearance IZHIM L7220y, MEOEDOKRE &, FRBIZLVBEELEDRZ&IRT 5,
(3) muEHE
mFHEL < T2 L, MKRAMEBSEHEFITET 208, RVEITILELBEIY
B ledlka s, MEFKEITH 200mlmin FEIZR-> TN D,
(4) BIFEITE
FBITRMELH L T3 L BIMRAPEBBIHERIT/ NS < 258, &< LTHHERDERIH
HHERSH, MARAREAN S 500mlmin Z3EEEZ 25T D,
(5) FEHTREHE
—BE, %D QOL .k LD bed OENERM LA b, ERMBFABRNE L, L
L. RYPOBEOCAGTROBER» L, REO AR L VBRI TIXEMIRY. &
B CIREMEIND 2 & Bahote, RIETH 4 ~ 5 FRERPREIR-> TS,

7 KR oS RE
7. 1 %Y (HD hemodialysis)
Mg & EAMCER Y B UTOERSE (dalyzeniZ B & | BFRTCHEL,. BUOERIZRET, —
RENCENT L EDNITIETH D, B TEROEEMREITEL TS,
4



7. 2 WEMGAHF hemofiltration)

REBEORIEREZITV->0, MEERICHAREZEATS, MRREEAT IO, R
BRFIORARE EEMRTIEFFER DD, COBRBUERAIET, PoTFEOEREY
DFEEIZBE LTS, HF, 7.35HO HDFIZBWTiE, 0¥ PIZHES endotoxin BBAT
BOEFHILTBIHIZ, BPELENCBETROERBARTXTHD, MIFHREIESFEY
HoBXRICHEL, BHRERTSFEDEOKRECEL TN,

7. 3 miEFEEEMEDF hemodiafiltration)

B E RBIZH L2 KRB CTREORAMBIR 2TV, ERICLERMICHEREEATS
OHR HDF THBH, £ L THFARICETRENRE 5 0O on'line HDF TH5, Z DOFER
OFECEBEZE D, 2010 41T on-lineHDF O{RBRILEEASFER i, ZoFELaifHRE
LEFRERD S, BHTR, PHTEOBRENRTETHS,

7. 4 MmiERERE(PAplasma adsorption)

MiRZEFEMCERY B LTRSS CE &, OB LM% TAE column 128 L TRESR
SEEDEBREREL, BFESHLCROBELKCER L, FRKEY, NFRFREL
M 3EATHFEE (plasma exchange) D—EBTH B,

8 IiEFEHTIROMBIE process

LTz, HFEHERATRLEL EbH TS, PS EOBEITIOBLE process 2N T 5,
8. 1 JR¥l polymer

PS Bix, MiR&EN TS PS #iEL PVP 2FiEOHRIZIES LT, #Ai¥ DMAe
(N,N-dimethylacetamide \Z &g L TRER IR Z 0BT 5, PVP O4 T8 L UL, &
HEOHZEORIIZL VRO NS,
8. 2 #% - MAITIR

FiRIRHEE BT nozzle 2 HAERPITIH L, BEBICERE L TEBS®, BHEZRE -
WL, BRELE, REERL, FIERIICHWT 5, ERLAEK 10,000 A PZEHREK
% plastic case IZHAAIAL, SRAHEES & case % polyurethane #8H5 THIE L, W{L#% R
B2 G0l LBATLT B, £ 01, caplheader) 2 BE L THEA L, leak test, FHERE, 0,
WET 5, WAL, HERECEET, vHREET 5,
8. 3 WHE

BEEIZIE,. ethyleneoxidegas (ML F EOQ) EBH. vyREH. RIEEREH. BEE
BE (BFREE) 255, U formalin AR ENs, MR allergy DiEh,
BIERALEbREZ ML, EOGEHAR L TRPLNEZ, LkL, EOG LEHHOKE
e, # A TH S polyurethane BIEIZEE L EOG BHUR & 72 » T, FBITBHAAE
B Tom S RENRAE L, BIFEED QOL 2Tz, ZoxEE LT, BE
BREES v HBERER L CE2012], Toray Tk, 1979 0 PMMA [RIZ X 5 FEHT#30
BEERME b, KR v REBEEZZA L. RESTEER L,

9 BELSEOFR
9. 1 EZEFOME
BRR L7z & 5, BARTCIIEBHEAEA 2L, MIEETERICEFEL TBY., BiTERE
5



HEFERN1IAFABENLTNS, 1 AR 1 ECBRERBTERIL, 500 5ETHY, £/ 1.5
JEMNRERBN D EI DN, e, £FEFEITL 0 BEFSHICHT 2 REROERIDE L,
040 FERTH U IWET LCW A, BITERRAIRES 500 EE#EML T3,

2010 EIZLHFBMAE I, ERRELORMT 2o EENH Y. BINRERE
MBI E&HE, FEEMGENTREEEERLSIBICINE X, KRR MEER bEELRET
~DEBEMREIFL Shk, EEMRSTEARE, 2k, BE LoRECgCRAOEMN
EOMBANH DM, BEO QOL M LENMFFTE 514]. 2011 FROME TIL, FITRHE 30
FTADS B, FEELKRENEIL 327 A0.1%). EEERET 9,626 AB.2%ITi@E 2w [1],
SROZTTANBRERHOBFBILEND,

9. 2 QOLmRAL

FROMGEITRIEIC L 5 BE D QOL izt~ T, BT L UVET system DOFAT
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Aircraft Industries in Japan and Korea
— Technologies required for growth —

A4 & B E OIS E S~ 5% O BT IR E ~

Teruhisa Tajima (Aerospace Engineering)
BE BA (22 - FEHEP)

Abstract

Overviews of aircraft industries in Japan and Korea are shown compared with each
other, based on information provided by Korean aircraft companies when I visited them
in December, 2010 as a part of studies by Chubu Bureau of Economy, Trade and
Industry. Also discussed is what technologies and what capabilities are required for
both aircraft industries to grow steadily in the competitive global market.
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“Given the energy from Party of Young Professional
Engineers of Central Japan (Chubu)"
Hiroaki Chisaka — Applied Science (apprenticeship)

Abstract

Party of Young Professional Engineers of Central Japan (Chubu), we are
composed of members who have direct contact with the manufacturing industry
in Central Japan. Through WG (Working Group), in which the activities have
been carried out on the theme of energy and resources. In this paper, we
introduce the activities of each WG.

1 Central Japan(Chubu) and Nagoya City

Central region, located in the heart of Japan's local division, a variety
of manufacturing industries Toyota, NGK, Denso, Brother, Mitsukan,
Noritake, etc. is also a thriving region. Industry in Nagoya, Aichi Prefecture,
has become a key industry that serves as the central hub of the city in
particular.

2 Party of Young Professional Engineers of Central Japan (Chubu)
2.1 Introduction
Party of Young Professional Engineers of Central Japan {(Chubu)

Established in 1986. it is a place of study for technicians run by
professional engineer, professional engineer apprenticeship young four
prefectures of the Central Aichi, Gifu, Shizuoka, Mie. Different industries
can interchange those skilled in the art, various departments have gathered.
Just so the younger generation can interact without hesitation, it is a meeting
that has not experience the fun of everyday at work.

Regular activities

This is the main activity of the Association, which operates the
Executive Committee members will share. Technical seminar lecture called
members and external lecturer, workshop-style discussion by all participants,
and tours are the main contents. Party after tutoring activities, the formation
contacts are very excited every time a great place further.



2.2 WG (Working Group)
* What is WG?

In addition to regular activities, in Party of Young Professional
Engineers of Central Japan, small group activities are conducted, which are
also called WG (Working Group) Activities. In these activities, members are
participating in the WG of interest, and study through the activities. There are
three sections of WG, which are Manufacturing WG, Construction WG, and
Environment WG.
= Construction WG

Construction WG is composed of a member of the engineering department
of the related construction. We planned 1. Heritage tour of famous Civil, 2.
. Tours of infrastructure development, 3. Tours of the power facility focusing on
energy, and other activities. “Enjoy learning!” is our slogan. We will introduce
the activities from 2010 to this year below.

FY2010
1. In July, we visited Arimatsu IC in Nagoya Ring Road No. 2 opened in
March 2011. Concrete structures is almost completed inside the canal, the
development towards the opening, such as paving and installation of noise
barriers was being carried out. Photo 1 shows a solar cell that has been installed
on the roof to supply power for illumination in the trench section.
2. In September, we visited the Kawagoe thermal power plant as a technical tour
of Youth Professional Engineers. As fuel, liquefied natural gas (LNG) is used.
The total output of this plant is 4.802 million kW, which is the world's largest
thermal power plant (see Photo 2).

Photo 1. Solar cells on the roof

Photo 2. Kawagoe thermal power plant



FY2011

1. In July, we visited Sendohirakoumon related to Johannes de Reke.
Johannes de Reke contributed to flood control projects of Kiso. We also visited
megalithic check dam. Because location is close, in the afternoon of the same
day, we visited the construction site of Yoro JCT (superstructure). Around Kiso
Three Rivers (Ibi River, Kiso River, and Nagara River), there are many civil
heritage left by Johannes de Reke. It is fun to learn the history of the flood

control with the children as well as adults (See Photos 3 to 5).

Photo 3. Sendohirakoumon Photo 4 Megalithic check dam
Photo 5 Bridge superstructure

2. In October, we visited Sakuma Dam, Sakuma Power Station, and
Sakuma frequency converter station. By the East Japan Earthquake in March,
electricity demand of the East had been tight. These sites were active to send
electricity from the West Japan (see Photos 6 to 8).

Photo 6. Sakuma Dam Photo 7 Sakuma Power Station
Photo 8. Sakuma frequency converter station

FY2012
1. In June, a tour with test drive of the large crane was held. Photos 9 to
10 shows 80-ton all-terrain crane. Those who took a test drive were like sitting

in the cockpit of the robot, and their eyes shining as they returned to their
childhood.



Photo 9. 80-ton all-terrain crane Photo 10. Participants in a test drive

2. In July, we visited the Hamaoka Nuclear Power Station. Photo 11
shows Hamaoka nuclear power museum. This site is the PR Hall for the general
public. With the consent in advance, we were allowed to visit some of the power
plants specially this time. Since photography is not allowed in the plant, Photos
12 to 13 are the a model of the reactor taken at the nuclear power museum, and
status of the breakwater wall currently under construction.

Photo 11. Hamaoka nuclear power museum
Photo 12. model of the reactor
Photo 13. status of the breakwater wall

* Manufacturing WG

In Manufacturing WG, members of the department involved in the design and
manufacturing technology are mainly gathered and work together. Members,
who are interested in various things on the market, have determined the purpose
of exciting activities every year. Each member can study through the activities.

FY2009
Increase in efficiency of solar water heaters and solar power
Using a commercially available solar water heaters and solar  power,



technical approach was performed to obtain more energy. For example, we tried
increasing in heat retention property, optimizing angle of solar panel, and other
method. This approach confirmed increased efficiency.

FY2010

Through the decomposition of a disposable camera, we have investigated
the structure and technical ingenuity. Reuse of many parts, and increase the
strength of the thin-walled housing with ribs, reduced the use of material, These
were found to be effective for resource conservation.

FY2011

We have carried out the extraction of technical know-how used in the
fast-food novelty. The simple structure and common parts reduced the number
and types of components. This reduces the energy required for the manufacture
of parts, and cost. We will keep paying our attention to things familiar., We want
to continue to study the effective use of resources and the ingenuity of energy
conservation that are hidden in the background.
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Decomposition of happy meal toy (fast-food
novelty)




* Environment WG

In Environment WG, Members, who are interested in the environmental
field, from different sections are working on environmental issues by utilizing
their expertise. We had been working since 2009 in anticipation of the COP10
held in Nagoya in 2010.

FY2009

We had discussed “What is Alien species” as a main subject and subjects
such as “Examples of the effects of alien species on people” and “Is it possible
to get rid of alien species?” In December, we tried to think in the value of alien
species by eating them (“Kurahu” project started).
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Tasting party of Nostoc commune

FY2010

The following theme is determined from the discussion up to 2009. We
are now discussing Japanese harm wildlife. We prepared for the exhibition of
panel at COP10 held in October. We made a panel on the theme of "Thinking
about environmental issues from water and food.", and made a game using a PC
for virtual water calculation. Through the 8-day exhibition, we had about more
than 1200 visitors, and the event was a great success.
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Exhibition of panel at COP10

FY2011

From fiscal 2011, we are working mainly on field survey activities.
Mainly in Aichi Prefecture, we are investigating the biota. In the survey, we
have identified the organisms themselves actually. As a result, we have gained a
deeper knowledge and interests. In the past literature, unidentified organisms



have been found. We are going to expand the scope of the investigation.
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BBQ with boar meat Fishing tilapia
FY2012

We continue field surveys, study sessions, and “Kurahu” activities. This
year, we will summarize the findings so far. In addition, we are planning to
conduct research and development on how to take advantage of data using the
web.

Investigation map of biota
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3 Summary

We have also been working on the theme of energy and resources
through WG activities of Young Professional Engineers of Central Japan.
Currently, next-generation energy future has attracted attention. We will
consider the nature of us based on the experience and knowledge gained in
the WG activities. In addition, we would like to exchange views with the
professional engineers of Korea. Then, we will adopt an international
perspective to the WG activities. With exchange of ideas, we would like to
deepen exchanges with the professional engineers of Korea.



Sustainable Energy Demand & Supply, and Commissioning Evolution

Masatoshi Kakegawa
Professional Engineer (Mechanical, Environmental and Industrial Engineering)

Abstract

Vulnerability of the energy suppily system in Japan has been clearly shown by the
great tidal wave and earthquake on March 11, 2011. We must create a new energy
demand and supply system. It is not permitted at the expense of the safety and
convenience of the next generation society. In order to achieve the goals, there are
many challenges that must be overcome, like ZEB, ZEH, Smart Meter, Smart Grid.
Commissioning become effective means to accomplish a new energy demand and
supply system,

1 Introduction

It is not too much to say that after the two oil crises, energy conservation is in
the spotlight for the first time in a long time. The great tidal wave and earthquake
that struck Japan on March 11, 2011 and the energy crisis due to it, there is no
doubt that gave us a shock that exceeds the two oil crises.

Power development in response to the two oil crises was the "de-petroleum". It
took about 30 years petroleum policy in power configuration is paid off. When it
comes to the conversion of energy policy in the future, it will take 20-30 years
also. It is also obvious that alternative technclogies are not ready at the moment.

Although there is a need for conversion from fossil fuels to renewable energy, it
is not permitted to reduce the energy consumption simply becomes the purpose,
at the expense of safety and convenience of the next-generation society.

2 Sustainable Energy Demand and Supply

It is necessary to have a clear vision that a long-term perspective, and buiid a
sustainable energy demand and supply system. In the field of architecture, the
paradigm shift to the ZEB (Zero Energy Building) and ZEH {Zero Energy House),
conversion to renewable energy from fossil energy has been demanded. In
realization ZEB and ZEH, by using the smart meters, it must be needed for
two-way exchange of power and informatian by the smart grid.

2.1 ZEB (Zero Energy Building), ZEH (Zero Energy House)

Building and House have a significant impact on energy use and environment.
Commercial and residential buildings use almost 40% of the primary energy in
Japan.

In concept, the ZEB is a building with greatly reduced operational energy and
generate energy needed. In such a building, high efficiency is gained such that



the balance of energy needs can be offset by renewable energy technology.
The ZEB status should be measured, reviewed, and tracked each year.
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Fig.1 Conceptual diagram of ZEB (Ministry of Economy, Trade and industry 2010)

< Definition of ZEB >
The energy performance of the ZEB can be accounted for or defined in several
ways, on the boundary and purpose. Different definitions may be appropriate,
depending on the project goals and the values of the design team and building
owner.
A. Net-Zero Site Energy
B. Net-Zero Source Energy
C. Net-Zero Energy Costis
D. Net-Zero Energy Emission

2.2 Energy Conservation
and Renewable Energy

Renewable eneragy is the amount of energy
used is supplied again. There are solar energy,
wind energy, geothermal energy, etc.

In Japan, the world tallest broadcasting tower
“Tokyo Sky Tree"” was opened in May this year.
DHC (District Heating and Cooling) is introduced

in this district. The ground source (geothermal)
heat pump system is used in this DHC as a part of

Picture.1 Tokyo Sky Tree

— 100 —



energy source for the first time in Japan.

DHC is a system to make cold heat and hot heat in the plant, and carried out
cold water and hot water in the district through a conduit, and supply
air-conditioning and hot water in the buildings. For energy saving, reduction of
CO2, heat island suppression, improving disaster preventing, DHC is superior to
the individual building system

Advantage of the -fact that the ground temperature is nearly constant
throughout the year about 15C ~17°C, geothermal heat system, the heat source
for cooling in summer and heating in winter where the heat dissipation of the
ground by using heat pump, it is performed efficiently cooling and heating.

2.3 Smart Meter and Smart Grid
< Smart Meter >

A smart meter is usually an electrical meter that records consumption of
electric energy and communicates that information at least daily back to the
utility for monitoring and billing purposes. Smart meters enable two-way
communication between the meter and the central system. Unlike home energy
monitors, smart meters can gather data for remote reporting.

The spread of smart meter, promotion of energy conservation by visualization
of energy consumption, diverse set of fee structure based on hourly energy
usage, reduce peak demand by granting incentives, the creation of new energy
services, and the development of the relevant market "smart", such effect are
expected.

< Smart Grid >

A Smart Grid is an electrical grid that uses information and communications
technology to gather and act on information, such as information about the
behaviors of suppliers and consumers. The Smart Grid enables two-way sharing

Satirs Commumication Fiows | of information and

-—-.- Elactrical Flows eleCtriCity.

Component that is

significant to the
large-scale
introduction of
renewable energy to
the grid is the battery,
and that battery is
essential to stabilize

the balance of the

4] I,

R awer supply.
Fig.2 NIST Smart Grid Framework 2012 P PPlY
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3 Commissioning

3.1 Purpose

The purpose of the commissioning is to provide the Owner of the facility with a
high level of assurance that the mechanical and electrical systems have been
designed and installed in the prescribed manner, and operate within the
performance guidelines. For example, the purpose is to verify the effects on the
business critical systems in the event of a system failure, therefore the
commissioning will be demonstrate that the system perform as designed.

The Commissioning Authority shall provide the Owner with an unbiased and
objective view concerning to the performance of planning, design, system’s
installation, operation. Commissioning is intended to enhance the gquality,
start-up, aid in the orderly transfer and beneficial use of systems for the owner.

3.2 Commissioning Process

A quality focused process for enhancing the delivery of a project. The process
focuses upon verifying and documenting that the facility and all of its systems and
assemblies are planned, designed, installed, tested, operated, and maintained to
meet the Owner's Project Requirements.
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< Phase classification >
Program (Planning) Phase : Verifies the validity of the content and
requirements of the project owner.

» Design Phase : Verifies the validity of the design content, the design
process and the degree of completion of the desigh documents.

» Construction Phase: Verification of the process, quality management, the
design documents, and the operation and maintenance of equipment.

» Operation Phase : Verification after the completion and extradition in
operation at the peak road, the season through the year, etc.

< Definition of Kinds of Commissioning >

O Initial Commissioning {(New Construction Commissioning)
Performance verification from planning to completion and extradition.

O Retro-Commissioning: Performance verification for the first time in
operation management and for energy conservation in existing buildings.

O Continuous Commissioning : Commissioning to be carried out
continuously. It is desirable to implement continuous commissioning.

3.3 Case studies of Commissioning

< Retro-Commissioning >

As part of a massive greening of the Empire State Building a new Heat film
fechnology is being used to dramatically boost the energy-efficiency of the
- ' landmark building’s more than 6,500
hundred windows. The insulating film will
be combined with an insulating gas to
create “Super Windows" that reduce
heating and cooling needs and decrease
the building's overall energy use.

The beauty of the solution is that it
requires no new windows and doesn’t call
for the trashing of the old windows. The
savings — both financial and
environmental — are equally impressive.
The upgraded windows are expected to
deliver over $400,000 in savings per year.
The window upgrade is one part of an
integrated project that is expected to
reduce energy use by 38%, save $4.4
million per year in energy costs, and save
a minimum of 105,000 metric tons of

carbon dioxide over the next 15 years.

Picture.2 Empire State Building
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< Super Window > Super-insulating Technology

The existing glass of the building’s about 6,500 double-hung windows, more
than 26,000 total panes of glass, were removed from the window frames,
separated, and cleaned in our processing space. New super-insulating glass
units (1GUs) were produced using the old glass panes, new spacers,
suspended coated film, and special gas fill. These new IGUs were then
re-installed and increased the thermal performance of the windows by up to
four times its former thermal performance.

< Before-and-After >

Existing window gloss units in - JIN NIRRT SITteRel FITRT ST
Empire State Building with Serious. - technology

Dt clear gloss

Sheat sporer

The result increases the R-value of the older dual pane windows from R-2.0
to R-values ranging from R-5.0 to R-8.0. The super-insulating windows can
also reduce solar heat gain by more than 50% compared to the older windows.
(http://www.seriouswindows.com/commercial-project-gallery/commercial-buil
dings/fempire-state-building/seriousglass-technology.htmi)

4 Future Aspiration

What will be needed for us to develop the new energy demand and
supply system for the future?

Steve Jobs, the founder of Apple who had changed the world by
developing [CT with the belief “Stay Hungry. Stay Foolish” is
impressed. It was said three times in the commencement address at
Stanford University in 2005, and sent to the graduates as a final
message.

What we need to develop something new, (Not thinking outside the
box) with the target of high hurdle (Raise the Bar), will challenge the
absurd with drastic idea. | hope that when we overcome many
hardships, a new rainbow bridge appears toward permanent peace.
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Education Program for Information Technology in Agricultural Genome Sciences
BERYT ) AREERICB T S EREHERE 0 R
Kazuo Ishii, Ph.D., PE.jp for Biotechnology
AH—R, Bt (EF). Bt (&B9TF)
Professor of Genome Science
Tokyo University of Agriculture and Technology
WHRBIRFZRFRT ) AREAMER S 0 77 5 B8R

Introduction

Genome Science is an emerging science, which is based on genomic DNA sequences. Next
generation DNA sequencers, which allow analyzing a human genome in several days with
high-throughput data production and data processing, were developed and introduced into the
bio/medical and agricultural research. These new sequencers are expleding genomic
information and are revolutionizing the biotechnology and bio-industry. For data processing
from these instruments, information technology based on programming, database and network
is a key technology. Therefore powerful education for computer science and statistics is
required in advanced agricultural genome research. We launched the education program of
agricultural genome research to develop human resources possessing strong skills and literacy

of information technology, in Tokyoe University of Agriculture and Technology, in 2011.
Overview

Human Resource Development Program in Agricultural Genome Sciences, Tokyo University of
Agriculture and Technology is intended (1) to develop an education system for the graduate
school beyond the framework of institutions, graduate schools, specialties, courses, the research
and education fields and laboratories, and (2) to develop human resources which possess the
techniques and knowledge of advanced genome sciences globally growing in the research in

industry as well as in academia and which perform practical research and development.

The program issues a call for research proposals requiring support of genome sciences from
master's and doctoral students of the Graduate School of Tokyc University of Agriculture and
Technology. The selected and eligible students include all students of (1) the Graduate School
of Agricultural Science, (2) the Graduate School of Engineering, (3) the Graduate Scheol of
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Bio-Application and Systems Engineering (BASE) and (4) the United Graduate School of
Agricultural Sciences, Tokyo University of Agriculture and Technology (including the
University of Ibaraki, the University of Utsunomiya).

The selected students can receive personal training by collaboration of special teaching staffs
and research mediators in addition to their mentor and can master the knowledge and techniques
about genome sciences (genomics, proteomics, metabolomics and their applications), whiie
conducting research in their own laboratories. Appropriate courses, seminars and symposiums
for knowledge and research techniques about general genome sciences including information

processing ranging from entry level to specialist level are organized and conducted.

By implementing this program, we promise to promote the level of research and education of
the Graduate School of Tokyo University of Agriculture, as well as provide a lot of human

resources which take an active role on the cutting edge of the life sciences.
(Program Director: Nobuhiro Takahashi, Ph.D.)
Organizational structure and Process of the Program

Organizational structure of our research and education program was depicted in Figure 1. The
organization encompasses the whole university of Tokyo University of Agriculture and
Technology, as well as extends the inter-university among Ibaraki University and Utsunomiya
University. Graduate students apply the research proposals, and after the evaluation by program
fixers and the Program Review and Evaluation Committee, the selected research is performed
under the instruction of special teaching staffs, which are professional experts for genome
sciences such as genomics, proteomics, metabolomics and their applications. Techniques and

contents of learning support by the program were summarized in Table 1.
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Organizational Structure and Process of

Headquarter: Strategy Office of the University
Dr. Matsunaga, President
Dr. Kunimi, Dean of Graduate School of Agricultural Science

G

G
Application from __ |6
graduate Students

| ,

raduate School of Agricultural Science
raduate School of Engineering
raduate School of Bio-Application and
Systems Engineering (BASE)
nited Graduate School of
Agricultural Sciences

Fixers of the Project I

Program Review and

Selection of research
proposals and applicants
and matching and
identifing research
mediators for selected

students

{3 months)

Intermediate
Level
{3 months)

Advanced

Level
{3 months)

Expert Level
{3 months)

Professional

Level
{3 months)

Evaluation Committee

- |

Center for the Promoting Research and
Education in Graduate Schoaols

{(Room 2-319)

Conducting technical training, courses,
analysis support and performing
analyzing instruments for the research
and education of genomics, proteomics,
metabolomics, applied genome sciences

Figure 1. Organizational structure and Process of the Program

Table 1. Levels of Learning Support {Techniques and Contents)

Genomics  Proteomics  Metabolomics

Al. Sample B1, Sample C1. Sample
Preparation Preparation Preparation
A2 Performing B2, Sample C2. LC-M5/MS
of Sequencer  Purification, of Metabolite
MALDI-TOFMS
A3.Genome  B3. Proteomics €3, Metabolite
Sequencing  with LC-M5/MS Comparison
and Mascot
A4, B4. Large Scale  C4. Functional
Transcriptome Shot Gun Analysis of
Analysis Analysis Metabolite
A5, Denove  BS. SILAC Method,
Genome iTRAQ method
Sequencing and etc,

Transcriptomics
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Applied Genomics

D1. Gene Transfer

D2. Transgenic
Methods

D3. Gene
Targeting

DS, Genetic
Engineering
of Gene Cluster

Bioinformatics

El. Beginning
UNUX, Scripting

E2. Data Assembly,
Metagenome and
Database

£3. RNA-Seq,
ChiP-Seq and
Statistics

E4, Other Various
Data Analysis,
Statistical Genetics

ES. Implementation
of New Analysis
Method



Figure 2. Main Instruments Used in Human Resource Development Program in

Agricultural Genome Sciences, Tokyo University of Agriculture and Technology.
Next Generation Sequencer Illumina GAIIx (Left photo) and Illumina MiSeq Personal
Sequencer (Right photo).

Instruments Used in Human Resource Development Program in Agricultural Genome

Sciences, Tokyo University of Agriculture and Technology

Next Generation Sequencer Illumina GAIIx and [llumina MiSeq Personal Sequencer used in the
program were shown in Figure 2. Research targets of the genomic analysis are ranging from
bacteria to plants and animals, such as rice, tomato, tobacco, silkworm, mouse and human. And
genome DNA sequences, DNA variations, RNA profiles, DNA modifications including

methylation and protein bindings are analyzed by the DNA sequencers.

Data analysis system in the Program was depicted in Figure 3. Linux/UNIX based system is
used in our data analysis system because it has very powerful performance in the data analysis
including text processing, statistics and data visualization. Data analyses of the sequencing data
were performed using free software based on Linux/UNIX OS. Students are provided personal
PC preinstalled with Linux and about 50 kinds of data analysis free software and can take the
personal training for data analysis and statistics using free software. Example of the list of

introduced software was shown in Table 2.

We expect that our research and education program can promote genome sciences and its

applications, and can supply the world-class human resources in the academia and industrial
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Data.Analysis Server- 0% ContOF 6.3 05 Windows?
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32 Rinds of free softwars for data analysis

Frea Software
Dell PawarEdge RHG0

Memory 25068, HODITB{Systein} A, 8TB{Storaumd
05: Red Hat Enterprise Linux 5.4
Softsears provided by Buminy SSH jSMB
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¥ y Terminal PC for Training
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External Data Storage
2 of IEEE 1394 1TH
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File Server
Maz rini MacOSX 10.7 server
Mamory 80B, SSPI510B {System) 750GB {Storage 1 H16TB (Starage 2}

Figure 3. Data Analysis System Used in Human Resource Development Program in
Agricultural Genome Sciences, Tokyo University of Agriculture and Technology.

Table 2: A List of Free Software Used in Human Resource Development Program in

Agricultural Genome Sciences, Tokyo University of Agriculture and Technology.

Operating System: Linux/UNIX (CentOS 6.3, Scientific Linux 6.3 and FreeBSD 9)
Programming: Perl, Python, Ruby, Java, C, C++

Database: MySQL, PostgreSQL

Genome Data Assembly: Velvet, ABySS, SOAPdenovo, WGS Assembler, MIRA3, Phrap
Mapping: Bowtie, BWA, Maq

RNA-Seq: Tophat, Cufflinks, Trinity, Oases, SOAPdenovo-Trans
ChIP-Seq: MACS, Quest, SISSRs, SPP

Statistics: R/Bioconductor, Octave

Annotation; BLAST, BLAT
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