ER22EEFEABLEYME) RV —3>

ILFETSULD
M IO TATEARAVE

BEIVSZT7ILYT (%)
IUOZT) T HEEARER
HSET =7 5 E
Al &

Glaﬁ} @ WXL F— /TS
0yo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

ALl
s IEFTSUNMIBITAZE—TTATEAAUR ()R
) (—h%ER)

= HAZOP (Hazard and Operability) [ZDULYT

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.



EFETIUMIEITSH) R
(—fi%am)

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

YR FHEIZE 1 D EARIEEE
« MORBOHE) T BOBBLRICHILT I

DTHBo

= HEEES L. HRETR K. MHEMRES L -RK, O—ILHK
RESib-RK.

= AT LOERKEES L - REFICKDHIE R
TLEEES L - REFE

= NI RYZETIDTHS.

s DATLOEER-BREICBEVWT. EITLELSET S
CE(ERDZE. AR EELVE{100%EMR TS
BHEFRBEELY,

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.



* RS s 0D 43 48

. Z;&ZJ:‘%O)M%&EEWHW’

s REORE-GRBOAND=_XLEFERLTEBER
BERET I LLEMEL-ERMESE
(TOEREREH BBGIBEDOLTUTHHT)

» BREZORERELZEENICHENTLSIFE

» BREBEZOEERELZERNICHENTLSIFE

» KEFZERBSIVKEREEECEDONTY
ROEEENIZETET S

Gldﬁ Toyo
3 Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

i (Rt ) Y R SRR O R AT T O—F

n VATLICEENRELLBEEEEL
« BEERESEDIEONFICRICENHER

» VAT LEHRESETODSER (MR, 5Has. HlE. ) of
NIDFER (IR, BHE . RIEE)

= TOEEMNSHITEEL.

» RIREIZEDIITIKEICELD D,

» VATLICBETHAAENGRIREZRIEL.

R gg%ﬁéhft\éﬁﬁd)%’é%ﬁ-%%’I‘i’é#ﬁ%ﬁ

Gldﬁ Toyo
3 Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.



HAZOP (Hazard and Operability)
[ZDL\T

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

* ItFTOCREZICBITA7O0A BN

w EETOCREETIE. MBIV EER ST
{fi 5% &L T, HAZOP (Hazard and Operability)
ELVSFEN 1970FERMSRALGNTLNS,

s HAZOPIZX., §TIX LT OREEIZH(THT
zgxfiﬂﬁﬁ@#ﬁ%iﬁ@%&étﬁou\étéo—c

Ly,

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.



* HAZOP 0 4544

» R THEA L EHEUENFE
- SEXFLEHRE-FISEATES,
- EEER . 51T YT Lovb Oy, BEEE, Ny FiEES
» BEFIRE. REFIEEDLIU. FIREDLDIZHLISATES,
= TEERIBRITF A
» JOCER-BHRFORGHEMMBER o124/ —TH
BENDTF—LTERT D, (BLEHHRR)
s /—F(HTORTL)BEMEATEDS
= RTOTM2 (BE) . BLUORFIOVTIFh iRk
MIZIRET T %,
- RELLODLEL, BROGRITHTED,
» REEEOVFITERELEZT—I0— M EERY
- FEI—Yay (Fn) . BERE. BERKRY B EOME,
R RECBMA K. BE)

Gloﬁ Toyo
"R Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

* Hazard and Operability Study (HAZOP)

BERIKRMEDORR

Ta—k\vy

[

B EOREXR




i HAZOP M E AR T v

1. iﬁ?g%%éb\lﬁ’iﬁ-i@ﬁ%b\%d‘héﬂﬁ%’lﬁti—?&
E9 D

2. ¥ IDRRALLYFLHHEHEEIT DT BE) . H5HL
(FABDRIEEFZIRET Do

3. TORERVATLICRELBHAIEZE(RE)ZRET S,
« COOFF. XK (BHERB) VBN ELT, TOERICEETS

RGNS —RZERET S,
= Hl{E(DCS) [THEEL TS, (ZEMETIIALY)

4, BIROFHERNTEADTHLINEMNTHIETT 5,
[REDFE (BFE-R4214E) IS L TR HRIIZE<ED.
HOIWIEEDORM - FMICEEONTERIZHEALN
TWWAMNEIIERELT 5,

Gldgl. Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

HAZOPDO AR E

s BEEREDZIONFIZEI=OIZ. [T IDEEFH
L%,
- BIELTIEEE(RHERSHIVLESEER) NSO h)
. RBURE.EH. AESE. MRZ 0BG/ SA—40 BIE(E
. FIBCHFRIRERE
s HARID—REEFNBHAZOPEEDF—J—KETJOt
ANGA—BEHAEHE T, R ERHH AWV ITEEGE

EANLDIFIDAREEE RFEMICEET S,
o fH;

= No + Flow = No Flow

= More + Pressure = High(er) Pressure

Gldgl. Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.



Gl

Gldﬁ Toyo

HAZOPH A7 —k

HART—F E&H R

No/None BRI ERHOEE | R TERLIIENEGRISHN

More 1M RETERL-ZKELBRDHENED

Less 2HED BEITERL-R/MEEZ TESZEHHECD

Reverse RERRE BEBEERLI-CENEID

As Well As HiyiEm FEARVBETERILIZCEET R TERSINIH, TDHh
ISRPHEIENEID

Part Of BRI B RGBSR TERLEIED—HLAMERSINAZN

Other Than TELER BEABREEGERINT . 2CEGDHIENE D, RO
HARD—FTRSNGVER BRICHEAT %,

Sooner Than BRI R EY RETTERLEA, 21307 KYRCETT B,

Later Than BRI AEN RETTERLEY, 21307 LYBNTETT 5.

Longer Than R E5fE AR REtTERL-FRE (M) JYRETT %,

Shorter Than KBS (AR FEtTERL-ERE (4R SV ECETT .

Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

AT LANDEEDER

BERICHIZERKR(A2—AVY . BEFHF
F)THEWNEDELTEEERETT 5,
TORRFIEHRITTOCREFHISET SN, T
EREEIFTE R,

ITNRERRDOLFRA., FTHRADIEIZS TS
BEREATD, BNV TDOE-THR.RTD
T

S EDKRFTEBEIIRR/—
EiLDWIBRFICRETIEEZE., HDHULIIH
HDOEEDHRICLSIEZEFTTEREIL. TDT
TIANDEE(IRD/—FTHETT 5,

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

FSMZH A ELH B



TOUNTRAELFDIRIDESE

= Z21% (HAZARD) :

= RE(S)ME; HBOWIE, BEICKIEREMED
RNANDRE-REICHESTRET L. KK-1RHK-F
MRE(XELT, AGDRK. HF)

= @B (F@BEE) (H) B8 ERERARE. FF-&

LBOHBE
- BEPEE)  AEENHORIIA QR (4
SEIEHE

= E#51% (OPERABILITY) :

= mE-EERK MENE-HIEFICLORIIEKRE
LEIZHE-TELSEERK, BEAF T

» AROREZERTERNEICE TELSEEX

Gldgl. Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

INYFTAERIZHELT DA

/1X52—4  |Guide word Deviation Ih
ATy No No Step ETET
More More Step RPERTYT
Less Less Step RTyTEEET
Reverse Reverse Step HFDRTVTENH
Part Of Part Of Step —EBDHDEFT
As Well As As Well As Step REEIEDETT
Other Than Other Than Step BRBHIEDETT
BF A Sooner Than  |Sooner Than Intended Timing (B9 &
Later Than Later Than Intended Timing EByE
R Longer Than  [Longer Than Intended Time [R¥&
Shorter Than  [Shorter Than Intended Time |9 &
FiEs No No Charge ;L
More More Charge B%
Less Less Charge B

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.



* JNYFHAZOPIZEB 1B EDRE

= BE DHAZOPL REIFk
» HEFRET DR, BEx K (BHERME) THNEDE
LT. 7RtRICBETIREMLGNY—FERET %,
= HilfE (DCS) IZ#EEEL TLVD, (ZEMPETILAELY)
s /\YFHAZOPT,  MATEETH_L

= HIRATVIIZEIFTHI TN, (FREER EEnEST
BIRITBVLDT, VRATLAPEGLEFICRITTEL
RIEY 5.

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

$ PVC/R i i D P&ID

R-101 PVC RIGHE
. £%EtE5:10.3 BarG
Poroxide > P2 %g%lfﬂ]§123.3 °c
: BE:19m
! #ME:C.S.
vem :
FCV-310 ~ } HCV-306
X
e @
VT4 L > X
FCV-312 N
CEEXK > <

FCV-314

,,,,,,,,,,,,,,,,

TCV-303

HCV-305 TCV-304

Hi#8: Guidelines for Hazard Evaluation

Procedure, Second Edition, CCPS - AIChE W ‘m
ERUR—IVIFEBLTINS,
Gl Toyo
3 Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.



ATvT 1BR1E

1 |[PVCREEANDETOHRIGSAVEED/NIILITHEALTEY. RIGERNE
THH_LEHERT 5,

2 |BEESAUDONLITERIT. RISERDENET0kPaE TR (5,

3 |KSAUDNLTERIT. 85m DKERGHERISAND, OKF1 OEHER
BitEERT %.)

4 |\T7OTE—EEHESED,

5 [BEESAU0/N\ILIERACS,

6 [FMEINSAoD/ILTERIT, 0025 M ORYEZ LT IILa—ILERAT S,
RIZ,FMFI2S A2 DNILTERIT. 0.007 m*DYTA I LAV TFILFTH
LR ITAR—bFR AT S,

ARINFIBS A DRIV TERIT. 0025 m*DBEILKERIEZAT S,
VCMS A DNILTERIT. 64 mMDE/R—EB’AT S,
RIGHEDBEHRTEEZE50°CIZLT. 8EERINET 5, (50°CT. SEERAHE )

10 |RIGEDEANSkPaE T A o125, BESAUERIT T 150 KBS
A

1 |RISEZ16CCETHAT 5. TDROFFMHMHERT S,

12 |BRSAVONIVITERIT AVMERKUEICEKT 5,

13 |HESAD/NILITERIT T, RIGERDORYT—Z= D72 BERICEST=0HIC
Q(-J-*g[:%tj—o (Hi#2: Guidelines for Hazard Evaluation Procedure, Second Edition, CCPS — AIChE) 5

W ~
INYFHAZOPT —4 S —KM5I(1/2)
/—F[ Ref. Th FTHhORE VAT LADEE 3;*;;’ BR DR Rec # BN EDH DV ERAEE
1 [ 1-1 [NoFEER BESZ(RTYT|[B/I—FAVAPEAVTVEEE. | S [EEFIEE Ri-1 [Ny FBEF ) ANEERT S
(No Step 1) |ZRIEF) BETE/T—DEEILY. B/ iz B I
Y—[EIUR (Step 10) HHE/ I —HF FCV-310 (VCM) M
L. K54 —(Hot Air Dryer) 2% TFIZ HCV-306 A
DRNTRRIC, KKEIERI A Hb.
BEMENH D,
112 RI-2 [FRTONLIDBEBHESES—~
DY —THRLT. ATYTENES
EFIvistd.
T ]1-3 BION\YFOHRENETLTOEL | 0 [BiFIEE R1-3 [PVCRIGHE R-101( KB AT £ 3R E
BE . KERALLBRIC, A—N— B R A DI L.LALBTI—LERTT S,
TAIVERDAREENHY, T1—FF
AU BHR- AUV HES(Y
(j:jﬁ:)#’l.ﬂtﬁfﬁﬁﬁfl%éu (GEERhS
1 | 1-4 [Part Of 752 {@ES R (/LT D [Ref. 1-1, 1-28 8
(Part Of HRE—MREL
Step 1) LTLES)
2 [ 2-1 [NoEZEBIE [E&GIR (RTyT2 [BRICEEAEREL, E/F—HBA | S [EGFIEE
(No Step 2) |%EMIET) DATFYIT, B/X—ELRIZED BER A I
BAREMET DAREMELAHY. 1 PI-300
WAL ELDBERMEN DD,
2 [ 2-2 HEEZEBEDHET [BRICEIAEFL. E/Y—RA | S [PI-300
DATYTT, B/X—EERIZED BB (E-
REKEMRT HALEMENHY. 8) B4R
MK ELBBIRMEL DD,
MFNIDOBET. BEMEZEZLNDLODHIDONT, BT 5,
Gldﬁ.Toyo
Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.

20

10



INYFHAZOPT —4 L —MEI (2/2)

/—F]| Ref. ITh ThoORR SRTLNDEE ?ﬁg’ [EEXOPSES Rec # BINFEHDTREBE
2 | 2-3 [More EZ5I[HZR THEF |R-101A° Full Vacuum &&T&EAL-T [ O [P1-300 R2-1 [R-101A% Full Vacuum $&Et&EAZSTLY
= FIZEY. T0kPaA (LRSS, BRIET B RTREEAH B0 HBHLIHEIEE Full Vacuum
LTFETEIESE |5, ISHZSNDESITEOTLNSD,
2 | 2-4 R2-2 [EZEEBDEEAH, R-101REEA
(BE)EBZINESIHERET D,
2 | 25

PI-300z8 48R (854 R-1014% Full Vacuum $%&t&%>T | O |PI-300E#im#& 4% [R2-3 |[R-101EHEtETTRILT D L5 AT
fE=) WEWMES . BIET B ATAEEA D E 5, (A/BOLELBICK>TEHEDRY
% IrEHETES,)

2—

o

Less HZ5| |HEARLTRMIC [HAICELIHEEFL. E/X—&A [ S [PI-300
£

2-7

&Y, 70kPaA ET |DRATYI T, B/X—LEEXRIZED HEEENE(E-
BlIFAL REKEMMRT HAREMELNHY. 18 ) B4R
MK K ELBRIRMEN DD,
PI-300F215°R GRAHERNIZZERHAEFL. B/ —&A [ S |PI-300EH Atk -1 R2-32H8
fB1E) DATFYT T, B/X—EERIZED I
BAEKEMRT DAEENAHY. &
MRS ELBRIRMEN DD,

Gldﬁ Toyo

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.
21

i £L5

s AEIDFEBIZEWT VRIERTHEET S,
DADERFTH=HI,

VAOEERLT,

= EQISL/ENHDH

= EORERYZIN (EEHE)
NRAOEDFEEWAEEZ D,

= TH-BMEREELTRAS

= BERIIICY RVICHET o

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.
22

11



TEREHYMNESITENELT,

Gldﬁ Toyo

Copyright © 2011 Toyo Engineering Corporation. All Rights Reserved.
23

12



