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2.2.1 MITIGATING FAILURES OF ABRASION RESISTANT REFRACTORY
LININGS Presented by Jerome Garot SILICON
EAHRE T3 » FCC #HEE 2EZRN AT BEE FHE LS EHE

Y > A0 ~ SEBANR B HRLPG) - ZAM Y FCC 4R i ~ & EER

[E ek RASIAIE - BUESRHR S 2 TR ERS - S AR ERCRE M2 2 R

THEER o Fy T ER IS LR - FCC MR T RS R B S m i E R

R FCC i KE e — R REC 7 BV KAt » BEA PSR ~ DU e R R

Fiid: > EWEAR FCC B2 haYSfEatff - W IESS ~ AR - MEREGN

CO fF » HEZEDRE 2R E EE NV LIRS - R OREF S Y EEE

PEFIPERE -

MK PR AR AR T i RS REE - — > CHEAE FCC Ags » 2Lk

i [ BB TR T - FRATAEIE TR 7S HARH PR BUAR R - I S BRI ERCARIE

Zrahn o [EIRF 2 T R s E & 0 SILICON 1Y Jerome Garot £ i s AF R 1 ifit

PRI K o — ([l B SR Y B T e » BV K SR 55 % (bypass) B SR » it KA E

rf Y [ P R S 48 G AR RAS MR AS (LMl L A B RV BRBE > TTREEEL coke

jacking([& 1) ~ refractory biscuiting([& 2) ~ accelerated corrosion A1 complete lining
separation* [fi] SILICON /22— /@ BiE A\ E] > sea T A8 S S AHE ZEMT$Y T (anchors)

A R ~ 7K ~ B84k ~ fifs - sERSE T3 -

2 (Carburized)




(FHD) (1IEmM)
B2 Biscuiting FI/NAEBHTE

MK BT bypass SEMDKHFEIEIRAT E B H A > 12 R T SR ES AL
(closed celDFIFEEAFL(non-closed cell)# | 24 HYEZET A - 1F closed cell $ ] 247
o A AR S BB R 8 2 MIRVAERR B HH (R et R 2 A 2R EE
EVEIRA FAE T AR bypass HIFEEE - 20N & 3 FT7R » M non-closed cell
T R NG RT BEERVIKAREEETT » it KA R —(E Y 247
@ T R AT > bypass Z (i KAOE &8 < e SR P AR > 0
4 PR > AR NIKADRS SE T 2 B RIRAR - ISRV ERR &AM - S E
1EEERR e — b bypass HAEBIHKA R V4R 40 T & 5 Fre

B4 i KAFRIR 5 RS § ] Z R Bs

10




Sannuss!
.

.s® -“‘-lll‘
Seee T LLLY

5 KA IR 28 P
R AR T — A BB (semi-closed)$5 T 245 Bl T {845 closed
cell F1 non-closed cell ZA&AVIERG » ARES T HhRh - 28 HIEEEHH - semi-
closed $1 ] Z&7 0] LA RGBS RS - 40 FIE 6 Firs o fREMDKAR - feffes
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90 Fhi%
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Sample Type: Semi-Closed Cell System, After Pull Test

Representation of exerted forces during pull test in semi-closed
cell system.

(monolithic)
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Sample Type: Closed Cell System, After Pull Test

iy

Representation of exerted forces during pull test in closed

cell system.

(multi-lithic)
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2.2.2 Enabling Safe FCCU Operational Changes Through Ionic Modeling
Presented by Ezequiel Vicent OLI SYSTEM
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* TPA Circuit Assessment — Survey Results Water pH and Water Corrosivity vs T

26 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 5
3
4+ ha /
‘A‘.ri 70
2 e,
20 e, o 25 milfyr des
-
-
L=
_w . / o
z *a s
= A / 55
2 u
¢ : s E
§12 A ' 50
£ : b
© 4 —e— Corrosion Rate [milyr] ‘ ' > ‘5
H (Y2 A H=3.2
2) = 9.
s Ao A p 40
» e

4 ‘A‘.

, o Sy 35

0 ,_o_,_._,_._,_o_,_o_H_Q_o—o—o—o—H-O-ol—o—f"‘.ll )

I E E E E E E E E E I I E I E EE I R R
Temperature [degree Celsius]

[l 5
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2.2.3 Advanced Liquid Process Filtration Using Porous Metal in FCC Slurry Oil
Applications Presented by Michael Owsiany Mott Corporation
EEHIEZL T H5(FCCU, Fluid Catalytic Cracking Unit) PRI AR 75 475 4 = ) fily 1 B2

SHISHS MEAET T2 e AR MR EE I » SRR M R B Y S TE 28 PN 225 2 e B\ ke s
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H5 2 e o
RGNy Ry VU Ty » (e Ryt s KR ikl ~ SRR R ks

a8 ~ FCC Slurry Oil AHR# & FAHBAE 4371485 -
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High Velocity Crossflow Filtration
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Outside-in Filtration

EARHYEGET

e R TR =)

W B A A

A E A E MReE MR AR (PR T
isziEN 4l

*EeaT P LR SK S R R AR s sk e 2 b 5 =B A oK B
2. BRI lERsE
Mott 2> EJFR L8 & B AT TR 720 R E BRI E AT DU T IR
2> ERAN{TM:
= & 547 PSD(Particle Size Distribution)
> BRI B AL 4R A
=> EEEE R AV HEEFLIE (Appropriate Micron Level)
> mE{EHHRERE
2> FEAEE A
2> ARG
WML Pilot-Testing(B B T35 MIE) 2K Irag it 45

B TN ERAT T

o HDUStER(CHER TEATHRRAVE
CEE

DULENEREC VNN S ey
Mt ] A B SR o e
Z&E ] F-EhE H BV R L
tEft A SRRV RIR R B R

21



3. BCC Slurry Oil HHEEF
BRI FCC Slurry #8828 A E0E PO 57
<> LST (Liquid/Solid Ingress) 4 & ig: il 55 a1EE 100%3¢ 50%35/E & faT & (ex: 22
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2.2.4 Lessons Learned from FCC Incidents: Common Threads and Good Practices
Presented by Richard Grove(Chevron) and Alex Maller(Phillips 66)
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BHES - BENERESE -

Chevron HY Richard Grove 7 & 5 H FCC 725 A E —(E{ERS = SR
JERIF  PERF S AR R E bR 0 B RN TEERET - (REFTHEEE (isen) M &
w P RSN R ERE S - DU FERSE Rym BRI » [Re AR as R AV ZE REL T 7
R IR E b EY) - A6 Hagal T a2k FCC iYEEEZEp] > afE 2018 4£. 4 A 26 H
Husky Superior SRz FCC @ VE KA B (Asphalt) K SE (& DEAK 2015 4E 2 A 18
H ExxonMobil Torrance f3H Mz A% EE L EE2S (Electrostatic Precipitator) @ E([&] 2)
Horp Husky Superior 54 Wi B AR S R &8 17 28 i 7S T (steam barrier)
{5 2 ME =5 R 7 = A 2% SRR (P A 29 R 7 R i & L I (T o B P AR S 32 55 JBR
77 WRE 3 B NN St & 78 (spent catalyst slide valve)[§% 550 i i 58 57 JBR
UEtRFrEEED ERE R A RS ERS - T ot sl e aRE ek s
I Bl S AL S VR B AT AR ZK0RE - B B AW E 5 WA 2 4= R -
ExxonMobil Torrance SRH R & 7 FERZARIR L CIINEEE R - B AR IEESHYZ20R
& REERZSICHERIER RS - MG ERREFR SCSV EETEE
¥t Al HATFAF il 5 = (catalyst barrier) » 40 N El 4 Fivs o B8R R A FEESHYZE
HEBVR > FEFE MRS AR AZZRAM] > 2KE Eo s iR E ey
AR FESS » WA A SCSV il AF R RERS » Bl CO MR ARFELE
EESSY A FURE » IRE(LEPIR CO JE(CO boilen) BUREAZERUR S » ZINEEY)
TERFEEEERE BT N ORI » 51388 - AINE S B JENERE R B e e L5
FET » P E A RS - K IRE(EEYR BRI - (R0t S R & B Y i
AR -

NS

9 >
ﬁn =

1 Husky Superior oA IR WSTEE R K E AR I RE R IRAC ORI
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2 ExxonMobil Torrance f5H Wz VAR 25 S RE RS IR I E

Desired flow directions during shutdown (UOP guidance)

Flue Gas Relief System

Gas
Concentration
Unit

Steam Natural Gas

Air Blower

Actual flow directions during shutdown on day of incident (Superior Refinery guidance|

Flue Gas Process Gas

Gas
Concentration
Unit

Main Column
Overhead
Receiver

Air Blower

Steam Water

3 SRR > RS IR (BN R B TS i A A B A o
$& - UOP k() RIE ECT) A bR
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AirSide  Hydrocarbon Side

Light Hydrocarbon
e I I Vapor
-Reﬂux
Drum
Light Hy
Liquid
e Sheawy
- = 4
-— 4 cle OIl
e )
is:i;!;f NSO
A
Column Light Cycle Oil
Expander Inlet L —' ] R:amvycyehgll
Butterfly O LA ; Pump-
[ e arounds
inue to]
(‘ operate
Slurry Oil
Catalyst Slide Pumparound
' Ql— ” Valve Steam
i1 Expandey Lo "Steam leaked X ir & ;
Outlet Fange L through open flange  AIrOff  Blower Slurry Oil

4 [T e 2R T HYZE RS ERAY SCSV ~ Y E RE SRS - AL HERARYA

Rl -
Sk AirSide  Hydrocarbon Side
Atmosphere

(———1  Orifice Chamber -I

i: ESP . .
Air from . Expander £\ Bypass 707
CO Boiler fans P Bypass 20° l

| _ _ | uigntcycleoil
Gas/Catalyst e
.
lys Main (o)
| Column Light Cycle Ol
i =
— cle Oif
Expander Inlet x Reactor T — — | Piparcunc
Butterfly : Pump- |
Air entering Riser arounds
€0 Boil ol
(forced draft) perat
Slurry Oil
Pumparound
Reduced
Tiain Air Steam °
Air Off  Blower Slurry Oil

5 EHEARIESRNZARRERENR > KESEIAERESHIERE RS
Ve 57 GRS 1R
ERFETRE TIER - TS e RS oy 8 2 22 4s—(d 78"
KEMW - EEEREEE » MEZERVER RS » EEAYE 2021 4£ 01 A 19 HERFIEAR
ENEET BRSNS A T RUR > NEE RIS R B B EE R
BESBE > ERENESR  BMAELEETHESEER  BEPEaT -
. ERHERE - BEIRIS | RO SEEE  DIEHEH - 1A SRS
ZE200CLLT
. EEELFAESERE o T IR ELEIR - WRECR SCSV(LV-1003) 2R 2/ D4ERE
0.1 kefem’ DL I > R {E FEAE 25 0YBE SJ4EREAE 0.7~1.0 ke/em” 2 [ -
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i, ZRZE E SIS RIRAL > R 8RR T] MR B S ERSHY 20
715 257 B PR SR KB 22 flare /&R ©

iv.  ESEEEES [ AZR DI R RS - FFERE R
30 57§

v, BHEAPERE: flare HYPZERIR - MEFARUS ERS 247 PERCERSRESR » LUK
JEZS BT Ty S 28— [FIRJEE - G TS -

Vi, flESERUR 0 NESRELE A 8 R R TR R

vii.  #HISEEEE o F 1R 2 R BT -

2.3 BB R U ATR
2.3.1 IMI REMOSA: Fitfe b 2 SR R

EOME A THFEAGHELE 2023 F£REFE#H SCSV(LV-1003) 19 75 45 W H]
GUIDES » 2% T [@E 1 AL IR R HIMNERER KE0VHEERN > 40T E 2 A
O BRR R BN B BATHTUB M TG FH{EZE » FMARETE R > {58
Kifet e EATF L R & T 2 a3 Bl - IMI Remosa # iz WS f o 138
sty ERE(RE 3) - H GUIDES i DISC B—88 > W& ERFEE) - BA & i
HERME - HERNEERE > AN MERE T iU el HBEA RFEEME
(Erosion Resistant + Tight Shut Off)#y &/ > a8 H piith 7 i i 5% > Elke
Baum(lead product manager) %2 {5 AL 7Y =) oA @ 7= T 3 5 68 52 % Bl 7] (Tsolation
Valves)HIBARUFIBAEAIRGE » AN E 4 i

¢ Wiz (B FFE) "
G 1z7

WITH FIERS.

1 SCSV(LV-1003)f# 72 [
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2.3.2 WSl

WSI A F] EZFR ISR BT RPN K E R E B EER Unifuse™(5:

J& (Re& 2B IR D F RN > Unifuse™ 2 g /8 ] BERI DUE el e EAE - (EHIAE
BREE G2 EENR > RTRv N ERZE 1.5 K~6 NE N - B EE R AT
RENRHERTEA AR AT E SR GTAW -

R E R R IR R A T

Prellmlnary
Inspection

Grit-Blasting

Equipment Set-Up Scaffold Inspection & General Boiler

(External) Visual Inspection
«Grit blasting — SA 3 (White Metal) Test in some areas]

Set-up of the welding & i : S
grit—blpasting equipmgnt PAIE (o prevent the rust « Final surface preparation if
outside the boiler requested

‘ \\\\§\\\\\\\ # Inspection Equipment
J Set-Up (Internal)

o Visual Inspection, UT
Reading, [Liquid Penetrant

Cleaning of the Working Area
Delivery of the Job Document & Sign-

Unifuse® Automatic
Welding

*Welding and Inspection where
possible ( Visual, UT Reading, PMI,
[LP if and where requested])

Selection of the most appropriated
Corrosion/Erosion Unifuse® Weld Overlay

//\\ /\\ !//\\

x\/\s NS

Weld Overlay Minimum Thickness of 2mm

W& & BEHI#E1T Unifuse overlay weld
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2.3.3 DeltaValve

DeltaValve 7 5] 3 B AE 3 ££ F (Delayed Coking) 2R Ba s a5

Hi-FE SRS Z A

VR s PREER: - oM A TR BMEORURZE HAE 4R LA Stem HYRRHERD

BRI, KB ARG IR 40T

 Packing 1s live-loaded for uniform
‘h and consistent packing pressure,
S resu & long lasting
B maintenance free seal

e © Packing consists of a solid carbon
stem guide bushing, and reinforced
raided graphite for a durable.
sistent seal
(  Packing box 15 available with a
fantern ring and side ports for
purging and monitoring

* Prevents accidental
blowout of stem

* Ground and polished seats and
seat extensions provide body
isolation from process in the
fully open, fully closed, and

o Allin
accessed and replaced wit
vaive in-line, saving unnecessary
downtime and expense. Valve body
removal is not required for service
or maintenance

nal components can be
the

the valve gate, eliminating the

possibility of coke particies baing

trapped between the gate and

causing wear

« With each vaive cycle, the gate is
wiped clean by the seats

« Seat and gate hard surfacing
provides a durable and long
lasting seal

* Convenient AWL B16.5 steam

vm]n\n

« Uitra-tight dual metal seal using
five-loaded seats and a purge
system

® Ultra-tight, double |ive-loaded
seats on both sides of the gate

© Thes seal design allows for process.
flow from either direction while
maintaining valve seal integrity

* Seats extend into the body
10 completely isolate process

media from the vaive body cavity « ASME B16.10 face-to-face
throughout the full valve stroke dimensions

* Steam purge pressure can be « Navrow face-to-face dimensions
maintsined throughout the valve also available

stroke preventing fouling

Technical Data

Size:* 6 inch to 36 inch* [152 mm to 914 mm]
Pressure Class: CL150, CL300, CL60O, CLI0O, CL1500

Body Material ASME SA217 C12, ASME SA217 C5, ASME SA216 WCB
Seat Materia ASME SA182 F9 (Nitrided), ASME SA387 Gr 91 CL 2 (Nitrided)
Gate Material:** ASME SA387 Gr 91 CL 2 (Nitrided)

Stem Material:** Nitronic 50 ASME A479 GRXM-19

Bolting: ASME SA193 B16, ASME SA194 Gr7L

Actuation: Electric, hydraulic, manual, bare stem

Engineering and

ASME Standards

B16.5/816.47 Pipe flange and flanged fittings

816.10 Face-to-face and end-to-end dimensions of valves
816.34 Pressure / temperature charts per materials

API 598 Valve inspection and testing

API 600 Steel gate valves

Envelope Dimensions — Class 300"

Vaive Size* | 816.10 FIF | Envelope Dimensions T weight
a (5]

intmm) | inimm)_| in{mm) | inimm) m]mm] 1b (kg

611501 | 15.88(403] | 52.1(1323] | 16.7[423] | 1331338] | 650 (2951

81200] 1975(502|| 73.811874] | 202(513) | 16.01406] | 1200(344]
1012501 |22.38(568) | 74.7 (1847 | 23.01583] | 18.7(475] | 1500 (681)
12(300] | 25.5(648) | 83.4 (2118] | 26.4(670) | 22315661 | 2100(953]
14(350] | 30.0(762) | 87.0(2210) | 29.3(743] | 23.6(599] | 3961 (1797)
161400] | 33.01838] | 82.1(2085] | 32.4(823) | 26.81681) | 3800(1725)
1814501 | 36.0(914) | 94.5(2400] | 36.01913] | 29.5(749] | 5100(2315]
2015001 | 39.01991) |123.6(31401| 38.4 (975] | 30.817821 | 5464 (24781
2416001 |45.0(1143]117.3(2979]| 46.6 11841 | 36.0(914] | 9500 (4312]
30(750] |55.0(13971|126.4 (32101| 56.3[1429] | 44.0[1118] | 14500 (6562]
361900] |68.011727] |146.7 (37261 | 65.9 [1674] | 52.013211 ‘zzmmsssm

Refer o Figure 2 on next page)




2.3.4 VEGA: YHSERIRAL - BJHEBEER

ROR HBAL 2RI R B - A IR s AN B - I RE B SEEE AR R
FEEHERA T 85 H Al 2= BRI E RS RAHE R B IR - ZRif VEGA $2#t 1
Fr—TEIHE AR GRSV E T2 B IRIRAL(imit level) ~ ZARAL ~ %
FEEM - A NEFTR - BA S SEMERESS - S5 il o] DU R TSR
{51 (D-1301/D-1302AB/D-1303)AY# (L Ba % _F - H Al rE 2 DL BfRsh st
B EAREAN 2R TR - Al se & AR RN E S - IR
BRI

]

C 3
o)

RS TR ~ RACHIERNED® | Radiometric sensor for point level

gl detection
« ;“- 4
. « _me
o
Ch
Ay
Radiometric sensor for continuous level Radiometric sensor for density
measurement measurement
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AR BETEEFRERT IS S - Rl BRSEGaT:

1. FEgf Technip 48/\H]

H 2012 FatfEE R - EHEA TERAAIRE 2R H 5 BXIRES
FEEERERTZ Technip Energies (R I-THAL AN SIETTHEES » bR 7 E 10 FfEH L
S HE S E RS TR TE BV 2 B i R B S B RE 0] DA
AEGE T A S5AMILEL Technip BEIBEETT R/ NFHYE 3 - 51 5m A B AERIERE -
TSA(Technical service agreement) s fig k#5175 ~ Orifice chamber fEEZE Bz (BB
BAZEENH— X EHRE - i ERANACOHGGHEE TE -

2. 200 RefComm?2024 #fisy &
AREAREFREE R S et g T B S IR E 2 &5 = - Br T EEAMH
EIRITFHIES S &8R4 - By S WREE T A FEGRE T » (e HAt
FHH NS SRR RS R A SOR WE SRR 2 F - SRS NEA R E
s A TG DI R R K A% R i DA% & & [ SILICON A E] 5y
SRS - el S NEAER S A F & PA Z:48 (Semi-closed) AV #9 T T/ ; £ 55
THES E-2116 EAC#A sy i A iy 8) (FE Rk E & » 122+ OLI SYSTEM
FHE TPA EREHY 3 720 AROEEREE S ANEE = EFREIE o SSOMEHE
TP AL AR oy > A5 A SCSV(LV-1003)AK Ha i B e =8 e S 45 e (B
) > A] LA R IMI Remosa 2 EHYHY Erosion Resistant + Tight Shut Off &

[ 5 2 WSI A2 EIHY Unifuse™ (B IReE R IFEHFIT - A2 P EATE CO
W& = e e A EHE o

B Ve ERER
=

BTSSRI EF T TARRZIEVEN S - BR T B R RS — R R 3E
EISMIET S TRIEA N - =Rt ET e s 1 BRSBTS £ BRE L
L EERER ~ DK~ BUERERE - BEEEEMEESIEE - 1A 5 axth
LR HIREAL (Boo th) R TR R AR - E5ZE NSRS A & &F
(A NEFTR) - TR R RE B AR TP E ZRVREE - SAMIRT & B RS
TARBE RS HE S R — S B AR H oy SR F BRI FTRR > 42
BRI N 25 TR RIS S SR I E R EE B I T EEE S I A
SURERH LR > Hrh &t B &7 FCC TR Ea mmvainn = - 2IAEFEK
H FCC BRRRER ~ FoRIRL R ~ AHRER R A L5 A & > ey 2 B R
SENAHE SETEE T aFlE - fis 2 EXVRIENNEEEZE
R T B EENAOR S
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