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12. @A Ehe= BPF > o pbp ¥ Coil 3 2 B, o B4 B pF > 1218 e
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14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

e LR
ZEfap

B e B GT R R F R R R R R R
ﬁ;%ff’lé—*i& o op o 4R GE A3  MER G
ﬁ?ﬁyﬁﬁﬁﬁﬁﬁﬁﬁ&@ﬁommﬁ@&Jmﬁﬁdpﬂ5mMﬁ
REPMEEEY R 254 L MRERA I BEEFAEHETF -
5 4 "?’TH“‘F e E QC mﬁﬁj E o BB e Ao e e > — F B4
FpITIEAREIG 260CT 42 Lifﬁf F2_13 © L__'q' - Bend iR o FERLR B
2t (Crossover) ERERE o ER (COT) et 2 8 F 5 Ap B mfs o
FBE T EA (COT) 4 p > @f /i hp R EE (B-1921) hf 4 £
SR 4 > g3 F R P-102] i T SRR B b0 — 2 bRt T R R
I 260CH » sefpeniefle pUTRER 2B F MR L - S i Bipie e
SR B A 1T A 130-140°C 2’ -
¥ B /OCT £ R Y 4 H E B-1030 % Bodk 17 fm RUTIRIE 60
#1 o
Pt A REFH TG S5 & T
® o h F-192] i v E
® 2 % 2 (Crossover) g &
© T R A A de BB H W v B i
Ok B RpTIEOUHEFESESR
® ¢ 4 B4 (COP)
® (g (FC-19001)
® D-1921 shjp iz 2 R 4 (PC-19002)
7w COT £ 3] 260°C2 6 » FEsl k SLdf iFe ST > 2 4 fpiev @A T 5 110
T ot enT o COT R RIZHE L f fodpdl TR F g4 8 QC
B i) o BE R K Z260C o

R FIC-19001 ch Cosrie 8 2> © COgdl § B S0 iel se Bdh M in g 48
i #1-19009 sk 2 8h 15 o Boif OCT it se #upin Bl 4F 4 Soend it 25 1 o

T o
i 0 A4 PIC-19241 ek 2 8HE 5] 29,25 kg/cm'g (35370 ¥4 TR+ ) - #
% COP i&rt = » 4 Gt & 2 3] 14200 kg/hr o

OCT F e Bl /im g fosee g OCT & e Ben Gl iR B < > #-Cis /L
OCT » &% (R-1921A/B) -

L

e
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14. R-1921 line-up.

L.

B 3B £ Fdp 4R HIC-19191 » & = j& 2 o faped gt B (E-1925) & » 3]
4 R 0 MR oA e BT R o (R )k A OCT £ BB+
HERTIEE - S T ﬁﬁvz—ﬁbaﬁ. )

Ptk g ¢ R4 ) E PIC-19241 M BF > 45§ HIC-19191 B fxp¥ » & Faid
PV-19241 e 2_F 5 B B ek i o

BRI 2 T R 0 R b AR IIE AL o T BE A l«g :
EH L AEL-1923 e HETR WAL I 2GRN F R
R Flare s -

%2 e P V-1922 R e i 2 A RS B RINRME 45l ~ 23 FEEV-1923-
M o B L ok B E-1025 e~ FIATHE /in ih G e (D-1921) s
* ?ﬁﬁxg o

FRTIA BB Baus ek s e g s e ® (E-1928) ~ w RS A &4
P (E-1929) - Fa* pt b B2 B o

A PR e B e Tt i E (B-1928) 44 2R R
&#'J% FIC-19303 #'bjrf; ‘15}1\4—3»“

8. kx4 p s (V-1923) 5 & e indn 41 F LIC-19122 -3 e sOTE 2 R4 -

10.
I1.
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19.

w3 E
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NERF T ARk siavk il 0 F 2R BF F SR L Flare o

#* 3 "fv%"i& o/ YTk R (P-1922A/B) &1 v 2 & 4R FIC-19241 3 & i
N Jﬁfg;aﬁﬂa?;ms (E-1925) #he 4 ks -

%7 REP > v d D-1922 B FIC-19283 ) Tﬂ: X p MEI Hae "fvﬁé%ﬁi@
VCIEIY. ‘_.a;:}.f-i z TF*;@L/. T g e

Epr %2 OCT F g BagAl 4o £p F-1921 eiE R F A48 (SOR) B & -
FEFIEREP OCT F BEP hF i 8B 4o 4o o

FEFRRM 0T F BEL AN Gd ¢ FEL 7 FBEAIL A AF &
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31~ BT BRI ~ AT/ TR e AT e (D-1921) -

ot D-1921 e 4541 % LIC-19004 & /= & #5741 8 FIC-19002 # 4541 -

A7 D-1922 538 FIC-19283 =2 ’fv AR o E D e E/B b o /T 4o 37
B i e At Gl e BOSER At B s e B0 0.59-0. 72 chfE B2 B (1
Case 1 2 5]) o

FAROR BRI 0 g 3 o i g 4] B LIC-19102 & FIC-19283
2 [eng Bw By d] o 2R B gl Rep B e n e Fenin g o e dld o
i gl D-1922 e i o

FAFALE  ERPFAESHET o &g %3 SHhp Filwd oy
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: ‘&5;4 Bk ok SRR B
A RE E?ig% a1 i®:
LR85t o R A C-1601 & Sticf e == o (8 R RALATF KA ~ FRE FRMARS
& e Bh< soc 1+ 5 RT)
2.C-1601 5t Np B4 3 (975 K% 2 # 8M0,<1%)
3.C-1501 3 ik b RApHe T ¥ 48 (7 > T3 127527~ 40°C P Ao
451 MRS U F - C-1601 % SLp RNy B8 0 3 MR SR f BB D PR S ¢ BN,

2 A o
S HCGET IR B 51 e G F - C-1601 5k R T Kglom2g ik 5 BB A A

6. BT AEHs £ SE T R LR GEHE T 2 RS D v e XV B ET 0 B XV-16001
XV-16002 ~ XV-16003 ~ XV-16005 ©

7. #-C-1601 4 siie— #H2 R I 15 Kg/em2g

8. 42 & P-3001 #-% /R 2 42 44 T D-1654 37 & D-1654 i =545 50% ¥ > 3 £4f &
B0 L AAT T R R kP D-1654 R B B o

B. LR2HMBEY AW F5YH-)
a. HT I

LW AFN fBEF o4 7B RSET S REBED o

2RRBZFN T RB AN KBTI (A Fe - RE NSRBI
o MCC ~ % B AR 4 switchgear %) & 1 s REFH a1 ¥ o

3T - b F /R S ity o A AR N R BOEEREI R R GV L > Tk B
TR B LR MRS rf B R LR 52 PDG-16910/PDI-16910 ~ b3t F N, B
B E R %5 PDG-16912/PDI-16912 ; % B E % brf Wi B £ /B 5 PDG-16950 /PDI-16950 -
fhitF Noijp ® £ & 5 PDG-16952/PDI-16952 -

4. #-fhitF Np 5l » & 3 dhif(Separation seal)2 % = #hit(Secondary buffer seal ) > ¥ ¥ &
THfhitF B RRS 2R MBREA S R4 5 PG-16914/P1-16913 5 iR & A
FI-16912 ~ FI-16913 % % = #ih3t5 B 4 %5 PG-16914/PI-12914 ~ PG-16915/P1-15915 » ;= &
% FI-16914 ~ FI-16915 ; & B E A~ 5 B+ 5 PG-16954/P1-16953 » in & % FI-16952 -
FI-16953 % % = $hit i B+ 5 PG-16954/P1-16954~PG-16955/P1-16955> in & 5 FI-16954
FI-16955 » ;; RAERES MBREASHEF WS PAL-16913 ~ PAL-16953 »

55@{;1331%&/13%%& LR BAEEHELE s FRTREFRE AL e ARED
POV-16940 -

CEFZTWAIFN(AHALAH )

b, STMKAEERALY > 91044

Lo R FIE F iR & e 1 43~49°C gt b 2 4 B E-1510 2 frokym @ 50 Vent
EF 0¥ E TG-15985 A/ C(4 4r-k itk 2 w-RIEE R) ° % & Governor valve(GV) & &
ReB RS 0% EHBZTHWARIH > K3 XI—1696O ~ COS-16964 -

2. B-TTV |+ B > ¥ & ZLO-16960(TTV > B =% ) 3 TURB START”:i% T B & 4= » &
{4 gzt protech203.(Agi# & @ 43w j2) » F BRE & Governor £74]F B od B ¢ 3 T 4832
X (EEgD gk RS 10rpm/sec.)  ECV MR % 5 2B > M P Governor =i
BRE TE M gk Al ¥ (Low Idle Speed #1) - #& & HS-16963(:%5 T B 2 ) o

3. AR A AT KR E M d Drain ££232% > ¥ 51 x chR 4 FE A S H o o ¥ (commission)
BA T 4 3% % 41 57 (Sealing steam)#-H & 4 2% 24 4 & 0.21kg/em’®G (3241
PCV-16960) -2 4, : ket < 5 b b 15+ 71 b 1 % 1557 e & PG-16964+PI-16964(%
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HEADOERERA) -

4. et Hjfd 2 % (J-1691/M-1691/E-1691/D-1691) » #-F % A& 2% %+ 4 & 0.136kg/cm’G(#
BRFEZREFAAD MROE ) 1R P BAol TR oo iR R
E % o4& A PG-16963 > PI-16963(i=>" E-1691 #& @]+ = £ E R+ ) -

5.3 B C-1601 5T 1 £ & 4 5% E-1515 27 chre 32 % POV-940 o

6. YRS TWERE NN ERERZE RS ~Fard APERE) ST HER Ty
wn iﬁ@uﬁ’ KB R Z D E G AR o
FEEL e % & id 3F i #1 ¥ (Low Idle Speed #1)erp #p @ i iF » E P 245 » 2R 1S
#"PUSH”(HS-16965B)> s+ p¥ Governor(2} i B)sug B % 2 % 5 M i F##2 9 (Low Ldle
Speed #2) » %4 A B 2 W (B 4.10.1)#8-4 % o - EpFRF o (B &% T 4% 2 ”Auto-Start
Mode”#ie5 kx5 T erg B € p 232 1 M g EHH42 9) & & HS-16965B(5 T 4%
FRE) FAERAE BT F I .

c. BBETPHRFERHA2Y > HS0, 4
L RS TPERFN(FR ERERZ RS ~Fo v Rl R E) ST BER T g
TR ARG B A JRds B S fE AR
2. BArg A BIRE R IE P i B 0 32 HAULT (HS-16965A)” » iF4%:5 T p wiig B > B
FIE T g BT ' o g T8 5 CAuto-Start Mode” #i5% Fxds B JF 4 "HAULT
(HS-16965A) “i& 15 T # % dF p 0 e & o B 5 T % 2 “Auto-Start Mode” #-5% £ # P /f
#”CONTINUE ( HS-16965B) “R 5 < % ez & '8 B (Auto start sequence) ] € 4 T 2 #-
T gD o % A XA-16901 0 16941 » 16965 -
3. FEi it g i @ H2 HF (Low Idle Speed #2)erp dp © i i @ H = 243 » 2R 18
4% ”CONTINUE”(HS-16965B) » ¢ p¥34 3¢ % g & 3K 2% 5 "Minimum Governor Speed ,
B B RV B RN R E i 4‘ d P BARK 5 40rpm/sec) o LR F T s
% ”Auto-Start Mode” #ics% fa#= B35 T i B € p 48 2 T Minimum Governor Speed »
B i BiE B) 0 # 4 HS-16965BCS T i B 34 21) o
d “#FREGEABEEZER) H3044
1. Barg 2 B PaiFp 73 B > & HAULT (HS-16965A)” » %455 T p 513 B » B
FIE TS afrd BT o o Bid AT 5 "Auto-Start Mode” #-7N Ex®s B R #"HAULT
(HS—16965A) o i 1% T % % ”Auto-Start Mode” $i-;% £z P] Jf 4% CONTINUE
(HS-16965B) “R % T 8 crfcd+ '8 B (Auto start sequence) ] € #4 T 3 #3548 i g %
Ao 3R EFLAfe? i R RVHAULT (HS-16965A) R ¢ f 7 % 1 4 & if B8
#2 # (Low Idle Speed #2) » % & £ 4 # i / % "CONTINUE ( HS-16965B) “ o
2. F£% i Minimum Governor Speed(x 433 1 % & & 15950 rpm)pFi4 B & o ¢ £ T 1‘}3 137
B3 RET ST PR ﬂﬁﬁg‘mﬂr}i Kg’:}%} SRR S SV I L sz >3 LR
B W 4 (1) 4.10.1)#% ;%= ¥P (Heat soaking) °
AR ff)—uzr’;* 4 B HRE R I P i B £ HAULT (HS-16965A)” » 54515 T 4 p 5 i & »
BT aIRE BT M o o Bt if T8 5 CAuto-Start Mode” -7V Exds B R 3% "HAULT
(HS—16965A) o it 3% T 4% % ”Auto-Start Mode” $-5 g #s B /48 "CONTINUE
(HS-16965B) “R|i% T % cigcd: 8 F (Auto start sequence) ] € 45 T 34 #4351 4% enii 3¢
¥ oo FE AR #EE % HAULT (HS-16965A) R i ¢ p # 7 ' T 14 8 i i E#2
# (Low Idle Speed #2) » % & £ # #i# /7 % "CONTINUE ( HS-16965B) < -
3. F£3% e Minimum Governor Speed(#x 33 1# B if & )ehpFHp © i i o
e. & ¥ (A (5950~7810 rpm)

K E P A ST TR o RS T S endf B g Y
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L 3T 5B 00 7 41 (HS-16964)
I &8 it 45241 (HS-16968)

IIL - S48 e 8§ 2 2% % 503 5 p #5(HS-16001 » HS-16003 » HS-16005) °
# % HS-16964 » HS-16001 » HS-16003 » HS-16005 » HS-16968 o
;1% :

- R mﬁ ARG B ERE R Y - BHE > A TRTIVE &M &0 E 7|3
@ﬂw_r’“ CRF R AT B AS TSNS o F 3 ZR T RTTIVE &M | &0 s
TR - l_tk °

fOBA 4 TR E 1_1_(7?” BB L 100% B &

L ARE ST D GFEY B)
D-1651/D-1652/D-1653 — C-1601— C-1601 3 & 3} = — E-1651(:4 47~k C.W)—
E-1656(13°C/5°C [ i i4 #)— E-1657(-27°C 5 % 4 4)— E-1329(-40°C i % 4 ) C—
D-1654 -

mo )

2. - v B4 aiF 0.17kg/em2G(1.2 kg/em2A) > = &4 v R4 2378 kg/em2A o & &g T
F R A SRR AT &
C-1601 4 45 3¢ (100% 2 %5 B &) » & 4 Governor #i# : 5950rpm
- v R4 v R4 ZERECERY | Z&do RS
B4 (kg/em2A) 1.2 11.97 13.43 23.78
AECC) -90 0.4 3.95 44.9

3. BUT R FUERRE D R E 2B (C-1601 B Eih4) s Tk p BN

4 BREEHZ 5o %G BB ETSCHE > F D D-1654 # B384 %4 0 J D-1654 k0
5?/4 A8 d B R E 4] TIC-16003~16005 £ = & ) ¢ % 4 Min-Flow % i& » R & %
G-1651~G-1653 i £ {4 F & » & 5% bra o

5. 51 R weaET R MA 3 T A TIC-16003~16005 57k % iE » TIC-16003~
16005 =2k %8 & JF v F rag gk (TR R % 5~10C > Ff 1k F1 % TIC-16003~16005 3% %
Mo R EEEER TR PV TRT LR T UG REAET -

6. T %8 % % 5 Chilling Train #7278 B4 4 7 £ 4 OUCC ﬁ @ 2= 2000~3000 ton/hre

C. RFiiz:d#

1. D-1654 /&8 % 3 T AR dgind » 2 ¢ —ind PV-16002 441 » 3% %% Wiz 4R PV-16002
R 1S 5 E-1328X ~ E1329X 22 &k p E-1657 1) v engfib ik %ﬁj A B E-1675 &%
R4 dricig » D-1564> @ D-1654 5 - R AEiE ) D-1655X0 @ F T E FRAE R
R E T B FEE O~ D-1655X 7 A & FEEE D

2.C1601F’"§Z{”ﬁ}"1 100%¢ ’fﬁﬂiﬁF’“ »C-1601 B & =28 » 7 F Al fEs i~ iR
% 2omd LB 7 (OUCC) 4F 7 = 5 #8iE » C-1601 & 3L ? 48 » cpFri8 2248 » § o g
=3

3. #d AB P (OUCCOH » Pl g 8> Fla Pk g #7Y 23 5%H, ’Hzﬁi—g

Lé:

ﬁ%it R
_b_

D-1655X> pt 2 d B3RP T 4 7 2238 V-1301 > fe gt pF V-1301 I A $& i®> EIR o
w3 ERI3E
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Ao R &3t (gvia CAEIE)
Lummus = @£ ¢ * B : Gerard J. Vitiello (Process Design Manager )
Harry Asplund (Project Manager)

- g i WA R AR s
1. R-1921A/Bfg4:Bm p eni 2 ElLERE »(dryout) » st iA%< Jf 2L H ] o F0
1R o B R SR -
2. BUpARh i &chz B
(1) #7532 (Loop cleaning) : ™4 CA(BBR) /% %8 fA B B& 732 ¥ B f2de o
g Fedr 3t S-1921 ¢ By o d S-1921 EF R0E UARRRALE A o
(2) 4 %% (Cold circulation): ™ V-1801( = #k i¥ )35 & ;% 48 (Butene) it 3
A VTR PaTRA P R-D-1920 S B T AR LS £ 51~ D-1920 - 1
* Ja R R ecdk D-1920( Check treater regeneration sequence) ©
IV ETRHEE - A AP ERY L2 RS R AR - TR
FEE AL D-1920 s WAz Eeh] ¥ i F R E o
(3) # #a%k (Hot circulation) : #=#p 2 E-1930 4e #4104 Paok 2 in 48 -
KR4 i b 10Kg (PIC-19241) 0 4c# 3 § 110°C © 24 18 -4 £ 0p (F-1921)
LU FEFCOT H 5 260CH > 2 3 ivRS 3
30~32bar (PIC-19241) - & 4 & % & > #-#$cH Butene # #51 » » B >
£l o~ 3 V-1922/V-1923> (& = 2 windk iv)F 58 Jféfj*u? gt
F Ao
3. SHU-1/2 s M2 o MWBELREF BAZL - X2 - BhpL % & >
R g e 4 (SHU-1 & * BBR/SHU-2 i * n-CA)(GBF A 3 7 4pfrdd) - & xRy (T2
P 3T SHU-1/2 3% v M - T Up Bl o
4. BB Upd A V-1801 & {7 >3 jndk iTpF > 1*1& Bante » ) Beng 5 (910 3% veh
50%) > FiXF A rE FV Eés,gzkﬁﬁiﬁ— L1z o
5. #1900 B A~ Byl iF1iv-C47 1p 7 & V-1801 % sLigak -
6. V-1801 % v it T &3 X & (2w indk (T)apr il o
7. E-1930 B B 43 PP L 45§ RER 4 i< > L e s §F R4 - PIC-19241 -
B 4ok 17 & 10bar ¥ 12 o
8. D-1921 IR 4oddf 4 e 40 12 - C4 & » § 80 BB 4008 TR TR P o R - 7% M (F-1921
By BEL)F-192] BE N SR SRR 0 ) C4 F 8 Mdd g iR
D-1921 > i i=x € £ £ ATH 4c o
9. PIC-19241 BB ® &4 »d 2 F-1921 f 38 +c - § @& COT "% € » 2 3 4o 200
F U BIER o PIC-19241 VR 4 2 %3t V-1922 £ B » &L (0t pF V-1922/23
AF'rsa» AR RS I

mﬁ;m-sﬁ
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10. V—1922 Bied E-1925 I v i > R B E-1923 > & -] & H i Fla gt pF
AIRRERT 15 CAEr V-1922 0 R i€ RARH 4o o

11, sz OCU chf¥ Y R &k 00 C4 A %% » £ Bl se » 2 3 - OCU & s B i 452
N2 A

12. Pilot ghytseimiph » F-1921 o 40 2 5 5 & cho b g+ FIREF ) > 970 H 3%
f%g’}ﬁﬁ j;-&{lf\']ﬁ”Jﬁ;}g Lo

13. R-1701/R-2101 erff = % » fie 4z (Distributor)% %4 % 5 & Vendormﬁ %
H7RB P AT EPCRB A F A~ Al E X5 FRI%A K

S BABA REGERR D AR

1. POV-16940 i“a'%c 4” bypass® & B C-1501 #e iFd= %k is- 5 7 # & C-1601 «Startup
permissive & £ 4= POV-16940 = > B > ¥ iv ¢ & 83] C-1501 «df ¥ #712 Lummus
=3k 3 4v bypass ¢ & > L@ C-1601 # = IDOL-1(600rpm) 2 # & 4% #&:# p¥ L -
POV > & -
> 9727 Ebara w % CTCI : 325 7 § &3 4c 2t 3 B4 5> B 2 1648 POV-16940

BrEcER € B> C-1501 22 A2 2 3L RE-

2. % b FiRAgiE » D-1654> F1 5 ipE Ly BV WU B Flpt S e pF g a2~ D-1655X
fe q\@s Mg AR R S o 4o RS E ) fR A A (F A T S R
W) o FLBORFEA ~ ¢~ T BB A B AT 1 e RS R
'1}11041\?’%6'{’{5%?‘," ’"'"”ﬁ%'lfggs,g‘%\w BB E o X BRI kAo

3. 2 & lummus } & e P mand ~ £ 5 2-3ml/hre 2 2~3000 kg/hr 2 3%--

4, C-1601 W|F & pF¥ 2 4c » ? %% > V-1301 "8 ;‘Kmmli‘.“‘ R o AL T
loss» & 4_i * min-flaring B % » g £4F » LNG I B4 4 % %2> V-1301 838 A
Ao REE 0 FOH AR (UKL /min) §oRTES o

S, FMBMCFREAY FI o R AT A g G R T o ERET X TG
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i~ i - Discussion Materials

OCU Start up Procedure

08/15/2012

1. The following preparation work has been completed
h.  System has been purged and dryout completed.
i.  F-1921/F-1922 Refratory Dryout completed.
J- System cleaning by C4 lig. Circulation has been done.
k. Both reactors R-1921A/B has been activated.
1.  Treater D-1920 already purged by N, and CH4 properly and pressurized to 41.0

k with vapor ethylene.

m. Deisobutenizer V-1801 Bottom's C4'S already on-spec.

2. Start up

b. Commissioning SHU Reactor(R-1701)

® Start P-1701. Establish recycle flow.

® Initiate H, feed line FSLL bypass switch to prevent FSLL from activating
during Start-up.

® Put PIC-17021 in automatic at 6.52 k.
® Commissioning E-1703 and TIC-17003 Set at 55°C.

® When the whole reactor has reached 55°C, start hydrogen flow (max. 25% of
normal load). and start C4 feed (max. 20% of normal load). The flow rate of
hydrogen is always to be increased first and kept 25% higher than the C4 feed

rate.
® Send C4 product to CD DelB.
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® Reset the interlocks which were bypassed during this period.
c. Commissioning Deisobutenizer( V-1801)

® Commissioning E-1802/1804

® Establish liquid level in the tower bottoms and start steam to reboiler.

® Purging V-1801 to flare by opening HIC-18023.

® When D-1802 level reaches 70%, Commission P-1801 and start reflux.

® Keep purging V-1801 until N2 is free. Close HV. Commission PIC-18002A/B.
® After reflux flow is established, start hydrogen feed to V-1801.

® Send C4 product to OCU.

® Place LIC-18002A on auto to control steam rate and monitor bottom isobutene
content by AI-18001.

d. Commission the Deethylenizer system on total reflux with C, /C; mixture.
e. Commission the Depropylenizer system on total reflux on propylene/C,4 mixture.

f. Commission D-1921/P-1921 with C4’s from the Deisobutenizer bottoms,
circulate cold C4 and bypass treaters and OCT reactor. Please refer following

flow sheet(the same path as C4 cleaning circulation loop)
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g. Fill up D-1920 with C4s lig. from D-1921. (12 to 13 hours is required to fill up the treater).

h. Route the steam to butene preload / OCT reactor startup heater(E-1930), C4 feed to be
vaporized before enter to the OCT reactor feed heater(F-1921).

i.  Confirm the startup heater (E-1930) effluent is 100% vapor and start the OCT reactor feed
heater F-1921.
® Open isolation valves XV-19203A/B at the inlet of F-1921.
® Open R-1921 bypass valve XV-19208 (ensure valve XV-19206 is closed).

® Activate OCT reactor feed heater FSLL bypass switch to prevent activation from low-low

flow interlock S/D during startup.
® Commission OCT reactor effluent cooler E-1922.

® Burners should be fired uniformly to avoid uneven heat in the firebox , no impingement is

observed on the tubes.

® The R-1921 inlet temperature should be kept >110C. Place F-1921 COT controller on
auto (cascade quantity controller) with a set point of 260C. The E-1930 isolated.

® Ensure C4 feed rate via FIC-19001 is stable and higher than FSLL set point for
[-19009.Deactivate the bypass of I-19009.

® Gradually increase the COP and raising the set point of PIC-19241 to 29.25 k (normal

operation pressure)
J. R-1921 line-up.
® R-1921 catalyst activation is completed.

® Purge and pressurize R-1921 with C4'S vapor to free nitrogen and bring-up the pressure to
29.25 k by opening the 1’ bypass on R1921 inlet block valve.

® Line up OCT reactor by opening I/O block valves. Route C4’s + C, feed to reactor.

® Ensure that the reactor temperature is always at least 15°C above the C4 dew point, to

avoid C4 condensation on the catalyst.

® Maintain E/B ratio at 2.7.

K. Establish feed forward from R-1921 through V-1922 and V-1923.

® Commission C4 recycle , from V-1923 to D-1921.
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® Commission C2=recycle , from E-1925 to G-1921.
® Make up fresh C2=lig. to D-1922 from 1300 sec. if required.
® Raise R-1921 temperature to SOR condition.

® Send C3= product to storage if on spec.

3.Questionnaire

® Before regenerate OCU reactor by methane gas, butene stripping step is required and
temperature must be reached 110°C. The liquid C4’s accumulating in D-1930 will be
drained to C4 fresh recycle surge drum D-1921 after stipping. We concern the impurities

coming from reactor stripping may shorten treater cycle time.

® In current design furnaces, F-1921/1922 will be S/D by pilot failure. We concern that if
S/D interlock of pilot failure initiated but main burners are running well, it may interfere

with production. May we revise this interlock as alarm only instead of S/D.
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Binary Refrigerant Compressor(C-1601) Start Up Procedure

A. Preliminary preparation
9. C-1601system dry-out has been completed.(All equipment and piping including dead legs, dew
points are onspec.< -50°C at atm.)
10. C-1601system O2 free has been completed.(All equipment O2 < 1% )
11. C-1501 propylene (C3=)) refrigerator compressor is operating and providing 12.7~-5~-27~ -40

C C3= refrigerant.
12. Purging system with LP ethylene (C2=) vapor to displace nitrogen to flare has been completed.
13. Continue pressurizing system to 7 Kg/cm2g to check for leaks .(C2= vapor coming from LP
C2= product header.)
14. Close all compressor suction and discharge valve.
15. Further pressurize system to 15 Kg/cm2g.
16. Fill HP C2= liquid from P-3001 to D-1654. Keep D-1654 level around 50%.

B. Cold Start Up Procedure

a. Turbine warm-up preparation

7.Check lube oil system has been ready for turbine startup.

8.Supply the instrument air to all instruments . Supply electrical power to control system ( panels,
instruments, MCC, switchgear etc. ). And then check the status of them if everything is
functioning.

9.Check dry gas seal system (both LP and HP casing) has been ready for compressor startup.

10.  Select turbine start mode (Auto or Semi-Auto).

b. Turbine low idling speed #1( 600 rpm) : approx. 10 minutes
Open T&T valve slowly up to full open position. Then raise the speed to 600 rpm.

c. Turbine low idling speed #2( 2700 rpm) * approx. 50 minutes

d. Min. governor speed( 5950 rpm) > approx. 30 minutes

e. Normal operation ( 5950~7810 rpm)

Set control system at normal operation mode.

f. Binary refrigerant circulation (Start up binary compressor with 100% C2=)
7. The circulation loop is as follows
D-1651/D-1652/D-1653 — C-1601— C-1601 3rd discharge— E-1651(cooling water)—
E-1656(13°C/5°C PR)— E-1657(-27°C PR)— E-1329(-40°C PR)'C— D-1654
8. The first stages suction drum pressure will be kept around 0.17kg/cm2G(1.2 kg/cm2A) and

discharge pressure around 23.78 kg/cm2A by 100% C2= refrigerant. The pressure and
temperature profile are as following table:
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Binary compressor conditions (100% C2=) > 5950rpm
1st Suction 2 nd Suction 3 rd Suction 3rd discharge
Pressurem(kg/cm2A) 1.2 11.97 13.43 23.78
Temperature C -90 0.4 3.95 44.9

9. The anti-surge valve will be kept fully open during compressor startup and controlled by auto

mode.

10. High-high temperature ,75°C in 3 rd discharge will shutdown compressor. Therefore, the
quench flows to three suction drums are required.
11. Each suction drum inlet temperature should be controlled 5~10°C higher than the drum

operation temperature.

12. Introduce C1 gas from OUCC or D-1326 at a rate 2~3 ml/hr( ? ).

C. Questionnaire

1. There are five liquid streams coming from D-1654 bottom. One stream is controlled by
PCV-16002. BR will be condensed by auto-refrigeration in offgas exchangers E-1328X
and E-1329X if PCV-16002 is open. Do we need to block the flow to retrograde drum for

no isolation valve in this stream ¢

2. We would like to introduce methane gas(OUCC) to binary compressor system to establish
binary components before charge gas to be routed to cold section. Please comment.

3. For OUCC methane gas contains 5% hydrogen, it will accumulate in the top of retrograde
drum and has to be vented to V-1301 as design, but V-1301 is not operating at this
moment. Could we vent this 5% hydrogen to other destination ? Please comment .
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