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A) Feed Oil
—Medium Distillate
—Heavy Distillate
—Deasphalted 0il ¢]=, Impurity &}
o Sulfur & =24-2.8 wt%
« Nitrogen & &F=1200~2000 ppm

B) Wash Water Design Actual
-39} & (GPM) 6 8-10
Condensate B.F.W*
—QOxygen (PTB) 6 0.06
~Cl, {ppm) Max 30 TRC
—PH 7.0-8.5 7.5-8.5

note. BFWE Condensate ol ol Aol ut
geoz FAMAL sted A
C) GAS/LI1Q.STREAM ANALYSIS

—H.,S =3.5 wt%
—NH, =0.2
—CH, =0.1
-C,He =0.2
—H.C Liq=101.4
D) SOUR WATER ANALYSIS
—PH =8.9

—H,S =6.0-8.0 wi%
—NH, =3.0~5.0 wt%
—F- =60-80ppm
—~Fe =2—4ppm

—P . M=10-20ppm

) gk, A2 Helzo Gas ¥4
—H.S =82 .5Vol%
—CH, 14.8Vol%

- C,He-CH,y=1.8V0l%
—~H,S =0.9Vo%
-~NH, =0.05Vol%
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(6) 1983.
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(9) 1986.
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—INITIAL START UP : 2 PASS 4 ROW (BY CHIYODA)

—EX-TUBE

—1x 24

— 22 A

— 3z A

— 4 2 WA

CARBON STEEL

RUPTURE, FIRE ACCIDENT

RETUBING BUNDLE 4 (BY HUDSON)

+ CORR, RATE=2.7 mm PY

« TUBE MIN THK=3.15 mm

« TUBE PLUGGING Ae]=53% (% B-BUNDLE)

NEW-BUNDLE =24 % (BY HUDSON)

(F44A, ¥4 TYPE)

+ CORR RATE  =3.6 mmPY

« TUBE MIN THK=2.54 MM

« TUBE PLUGGING 4tW=6.4% (% B-BUNDLE)

OLD-BUNDLE A4 =#|

« CORR RATE =0.8 mmPY

« TUBE THINNING=#ulH o3 Al
« TUBE PLUGGING 4#1=12.5%

NEW BUNDLE #=Hd 3

*TYPE #¥7 : 2PASS 4ROW—4PASS 4 ROW
(FLOW VELOCITY %&7hH

* 473 M : CARBON STEEL-INCOLOY 800

« THINING 84 glol 5%

—S/D AAANGER

EX. TUBE ONT=4.5MM

3} suAlA]

MAT=2.75 MM (240kg /crf140C)
A-BUNDLE=A & A&

B-BUNDLE=1 % a#l§ A-BUNDLES #ZxAE
(B-BUNDLE®| iz PLUGGING® F-Alo} Al#il =
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Aol THINNING #HAo| A

-THINNING 842 2 FERRULE o|4
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-9 % THK 7 kel A
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TUBE+ METAL

PLUGGING A8,

BUNDLE 4EA

A/B-BUNDLE #u}

g Slofy,

DATE | 1 & = A 2 4 & oA |3 A =2 oA |4 a4 =z 4
INCO
BUNDLE A B A B A B 850
TEM HUDSON |HUDSON | HUDSON |HUDSON | HUDSON |HUDSON
RETUBING | RETUBING | BUNDLE | BUNDLE | BUNDLE A lRETumnG o] A T 41 =
OPERATION 185 DAYS 200 DAYS 126 DAYS 1230
PERIOD (644) (744) (444) Days
. 414 %)
TUBE PLUGGING
) 53% 6.4% 12.5% P
AA4 TUBE
<A ° 4.50 4.50 4,592 4.635 4.470 4.361
TH' KIMMO
+A43% TUBE ¥+
sAT T T 4.3 3.85 4.494 3.796 4,286 4.262
TH' K {mm)
i BA_{.1:_1E_
1% ¥4 0.335 1,282 0.179 1.531 0.533 0.287
(mmpy)
A4 tube Fre]
e vo3 | 2664 | 0504 | 357 | 0.8 0.695
H A 4 5 (mmpy)
$HE 4 FA
P s 3.15 mm 2.54 mm 3.74 mm
(mm}
* A ~§A7%0] Ao342 ¢ o] $49  -B-BUNDLE ¢ 3 '
&8 Yabo] Eaig 4 9 49q] o 4
PLUGGINGo] 24 )
%
-B-BUNDLEY # 19 TUBEOI4 =%  -THINNING ®AHL 3
g}
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{3)8” = Sch. 160 -23.01 MM
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4. MANIFOLD & % ZHArdz

4 -1, U
WASH WATER
A&7 gk W £ T d 2
(1)1980. 10  —— —INITIAL START-UP(CARBON-STEEL) 6 GPM
2374 % 8 GPM
(2)1982. 10 ¥~ —~MANIFOLD 7} 229 10GPM

* INLET MANIFOLD F+2% 3z
* FLOW EVEN DISTRIBUTION
EE NS
1809 . CORK. RATE=4.3 mmPy
FoletzA TEST
6 - 12 GPM

(THK %! 38 =
(311984, 7  —¥— ~~MANIFOLD #%4 mx b

- §"PIPE 9 5 ELBOW
¢« CORR. RATE =4.6 mmpy
1544 « PIPE MIN THK=17.3 mm

{4)1985. 10 ")("’ —MANIFOLD A% 7H4
: CARBON STEEL~INCOLOY 800

8”PIPE 12M$} ELBOW
12714

(5) 1986. 10 — Aok
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2% 4 el A

D INLET ¢ MANIFOLD A-d o2 WASH WAT-
ER® EVEN DISTIRIBUTIONE #4Al# =
224 b e TRl $AL a A4
T 29

2)WASH WATER%-¢ 371 FYAlzlozs 24
g WASHING £ #H8 Jeldl ez Algd.
(zz2v}, MANIFOLD ¥-Al4 Z7h7t Jelgd—
25 MANIFOLD & w7

(3) FLOW VELOCITY7} o 284 FOULING
% DEPOSIT ACCUMULATION®| Z7}5]¢gl

4)9-Ae2l 7}4 % (Z CHARGE RATE % HIGH
IMPURITY) 7} Al &b #4180 g A3s 5

(5)CARBON STEEL & &% z#9 544 FOU-

IT

LING % UNDER DEPOSIT CORROSION ¢|
A
5-2 ZEXAlg

{1) WHAH WATER$ CONDEN SATE ofl4 BFW
2 o QUALITY & 34417,
(CONDENSATES® w]#¢ SCALE % Aol
&)

(2)’WASH WATER
5}¥ FOULING o SCALE 9 WASHING & #
B Zoir) 7).

(3IWASH WATER %9 NOZZLE %8 COU-
NTER-CURRENT ell4{ COCURRENT #}8ke
2 w47 e obge] o) S/DAvlet SPRAY
NOZZLE® Altzs €24 SPRAY a7H&
FlA

(4)MANIFOLD MODIFICATIONS Al &igte 2 4

FUFE S 224 A

EX-TUBEd| EVEN-DISTRIBUTION & A|#&
o2 Aoz THINNING o Ast=l: &
A& WA 32 dubA o @ THINNING ol A4
S=% §53,

(BIEX-TYPE-Z #7{3to g4 (2PASS 4 ROW— 4
PASS 4 ROW)
TUBE W% VELOCITYE Z7H(1.74)) 4} #
FOULING % DEWPOSIT ACCUMULATION
o 4] 7 UNDER DEPOSIT CORR. (PITTIN-
G CORR) & wtal #lon],

(6) SOUR GAS % WATER®}
INCOLOY 800 M4z NAdmAlslzzs FOU-
LLING/SCALEAIA % ¥4¢ ld"oz &)
2
# NOTE © FA&AE s A7) =418 o] 9

ol . wejs|odwl Abg

(1)WASH WATER $Y4=1d ¢ BRANCHE : 4
A 1 POINT—2 POINT - 4 POINT

(2 WASH WATER #% NOZZLE TYPE®| w# :

¥ ARl Fo

FULL ZET *« FOG TYPE
(FULL CONE) « WIRHL ZET
« UNI-ZET

* WIDE ANGLE
*« HOLLOW CONE
(3) WASH WATER %9 FLUCTNATION
4 EX ¥54% : FAN9 ON-OFF OPERATION
(49T o4 <2 523 SOLID 4¥<] NH,
SHE Hoid,
(5) INHIBITOR #%]3ed (AMMONIUM POLY
SULFIDE %)
(6) F IN-FAN COOLER 4 C.W COOLER &
7
{TYEX-TUBE 8% FERRULE 4 #

— g

6. ¥ = &

g, a9k FHNAM R
o] & ZLOH B.ioa] !\v:‘l'

LEAKAGE «Algls £33 g ;}zu subst oy
Abig futstAl s)loj, E3 HYDROCARBON 2
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