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1 Process technical specification TZEHARMIE

1.1 Overview of the plant ZE LR

The Flexicoking unit of Zhejiang Hengyi (Brunei) PMB petrochemical project is a new project
with a design scale of 100x10/a and an annual operating time of 8,400 hours. The operational
flexibility is from 66 to 110% of the design scale.

WHLAER (SO )PMB AL THUH RIEEAEE &I, Bty 100x104/a, T T
H0 8400 /NS o #RAEFME N TH BT 66-110% .

1.1.1 Introduction to the plant &8 &/

The feedstock for Flexicoker is the vacuum residue coming from vacuum atmospheric
distillation unit and produces coker gas which is routed to coker gas desulfurization unit; coker
liquefied gas is sent to liquefied gas refining unit; coker naphtha is sent to hydrotreating unit;
HKGO and HHKGO is pumped to Hydrocracking unit; treated Flexigas to aromatics unit and
powerstation as fuel, and a small amount of coke is transferred to CFB boilers of the plant.
JEURER: 8 2R B, AR A TR BT AURBR T AR AR B RS ) T
A I =S AR s AR A B N SRR i RIE R TT IR AT )i
ok, EfEIR LT CFB ).

1.1.1.1 Plant composition %% & ZH i

The plant consists of five sections: reaction gasification section, fractionation and absorption
stabilization section, flexigas treatment section, coke powder loading section and flexigas flare
section. The design principles are as follows:

AR E NIy« TR B R RIE AL BEES )« B B B M RS KB AR
FANER A R BT JE T

(1) Process route: A full set of ExxonMobil patented Flexicoking process technology package
was introduced .Flexicoker is the extention of Fluid coking which was designed and developed
by the Exxon Mobil Corporation. It is a combined process which integrates coke gasification

with conventional Fluid coking.
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T Zkek: 5|34 ExxonMobil % F] Flexicoking L. 2 fl. Flexicoking /& 7E itk B Ab A fl %L
fili A AR, B mEmRA L S ER M ARRE T E

(2) According to the property of raw materials and the requirements for product scheme,
advanced and reasonable engineering technology is adopted to make the design of the plant
more advanced.

AR JEURMRR A 5 SRR EOR, SR et HA B TRESOR, {338 B it oSGt

(3) The simplest operation scheme was adopted under the premise of ensuring safe and
smooth operation of the plant to achieve the simplest process procedures and operation control
scheme

K RESEBL H AR R ] 00 T 2R AR I H 7 %8, ARIEPRE 2 e, PRIETIRT, &
BRI R

(4) Adopt centralized control to create conditions for safe and optimal operation of the plant.
KRN, N E e, RAHIEITOlE &

(5) Appropriate consideration of the necessary margins to enhance the flexibility, stability and
safety of the plant.

& RN E AR, SR B AT RRE MR

1.1.1.2 Operating cases #/F T

The Hengyi flexicoking unit has a variety of operating cases. The ExxonMobil process
technology specification only provides material balance data based on the Reference condition,
but its equipment selection calculation covers various cases:

R R AL B Z R E T 0L, ExxonMobil T2 A T-564E T ol it 7 ¥Rl r i,
(ERRP S-S umitia gt F A F LR

(1) Base case: Corresponding to the 110% duty of the plant, Feed with 23.6w CCR%; the
maximum coke gasification of 95% consistent with 5% coke withdrawal

FEMET DL X RIS AL B 110% 5707, BERPAR 23.6Ww%. HHERTUER K 95%, FME
5% 5K -

(2) Gasification case: Under gasification case, the coke gasification rate is decreased to 75%.
At this time, the coke dicharged is the largest, and design case refer coke handling.

fRABER TR T MERTHETITN, BRTRERE 75%, INHHMERERK, EhH R
Gzt TOLIt

(3) At the end of the operation (reactor coking conditions): during normal operation, a wall coke

growth of 76.7mm per year is assumed. In addition, higher pressure drop caused by longterm
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fouling of gas flow path from reactor dilute phase to the gas compressor suction,so the reactor
operation needs to be pressurized . At the same time, Reactor operating temperature is
increased to compensate for the loss of dense bed volume due to wall coke accumulation.
Two sets of COS (carbonyl sulfide) reactors are arranged, and a single one was continuously
operating for 6 months, and then switched to another one. The catalyst of standby COS reactor
is replaced. The fouling on the catalyst will result in an increase in pressure drop during
operation of the COS conversion reactor, and the heater and gasifier will need to man-made
rise pressure to accommodate the pressure Flexigas .

BATARMI(S N ARG FE 0L ): I H IS AT I AR R AE B N A PN BE B S 45 e 73 Y BE LR SR 76.7mm [
WL, A5 FEURN AR IE RN DREEREN, SOV iR g iE. RN b Tai
F T S AR 0], ROSR BERR R S . COS(HIEI) R ML B &, W e Ess1T 6 4
Hy ZJEd U VILiH) COS [ Nids fa #hAT AL A B #e, SRJEHENADIRZS . HEAL B 4h
Yasx FE COS X M Atia AT i e FEsgin, s A=k a4 75 S HEAT B 0 PR 3R et A, DA 2 th
B REEIIAAL,

(4) Fresh feed turndown case: 60% based on the base case, corresponding to 100% of the
operating conditions of the plant, with a lower limit of 66%.

PETRIR Tl : B TR T 60%, XA E 100% Lk, KRy 66%.

1.1.1.3 Process technology characteristic .2 A4 i

The plant is designed by ExxonMobil in Flexicoker technology, which has the following
technical chracteristics compared to conventional delayed coking coke column technology:

A E BRI ExxonMobil 24 7] IR IE R, B MUIE IR AL R BEBORAALL, 28R A
A UL R HARKF

(1) TheFlexicoker adopts fluidized coking technology, and the coke is generated and taken out
in the reactor to realize continuous operation, which avoids the periodic fluctuation of the
processing amount and risk for opeartion caused by the delayed coking cycle switching , as
well as reduce the decoking work.

SRR A TR, S L rp £ 7R (0 A2 BN B SEBESE A, 4 1 B AL TR A D it
T A A PR A SR S AR R, D T R AR AR 55 B

(2) The generated coke is used to generate flexigas, which solves the problem of low-value
coke routing to. The generated flexigas can partially replace the use of fuel gas to make up for

the shortage of the fuel gas of the whole plant. However, the generated flexigas heat value is
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low, and it is not suitable for use in a separate combustion furnace, and the combustion furnace
also needs to undergo a certain renovation.

A AR R R ARG, ok T AR B AR AR AR 2% A0 e il o A2 i 1) SR 37 U mT RAE 7 B 4 AR
fEF, RN RRE RISk 1 o (HAE B RIS TRVENR, AE G g B bel (1, kel 75 2
2ol —E s .

(3) The circulating fluidized coke is used as a heat carrier to directly contact with the reaction
feed to provide reaction heat for the coke formation. Therefore, the temperature of the feed
entering the reactor does not need to reach the coking reaction temperature, which avoids the
shutdown of the plant caused by the blocked coils and pipelines due to coking of the
high-temperature raw material before entering the reactor.

A FHTEATAC R R AR 5 S BB B Ak, 9 B S BEAR M S LA o PRI S 7 2 1)
JEURHIRL B AN 7 B B AR S S, AT 8 e Ui ORI 1 5 N 85 i A A G AR A R A AN TE 5| R
e B A T

(4) Flexicoker has strong flexibility and process any feedstock that can be pupmed for
feedstock due to without furnace compared to delated coking.

BRI IR ], PRI AH R A e B, RS A SR A E Sk B 5, RPN A SRR
B(EA= I

(5) The feed atomizing nozzle are spaced in multi-layer arrangement so that the feed are fully
contacted sufficently with fludized coke to make the coke particles grow as uniformly as
possible. The reactor bottom is provided with steam for strengthening the agitation and friction
to control the particle size distribution and particle morphology of the coke.

BERF AL R ] 2 2 A0 B, AEERHS A AR 1B B e o 4 i, A5 AR RITRLS AT REX ST A
B g T AL B R AR IR ISR I Ao 0k 18] A 1 Sl AN BE 252, 2] £k HRORLAR 20 A AURBTRL T 25
(6) The cold coke outlet is provided with a screen to prevent large coke from entering the cold
coke transfer line that would lead to jam in it. The bulk of the coke settles down to the cone at
the bottom of the reactor and is discharged at the right time.

PRI PV E IR, B R AR N S S e AR A S N A AN B 2 8] ) A . KB A U
TR 5 5 JE P A B O P R HY

(7) In order to prevent the high temperature reaction vapor from abnormally coking in the
equipment, the reduced diameter dilute phase tube is directly connected to the reactor
cyclones, and the scrubber is placed directly above the reactor, and the oil and gas pipeline
from the top of preactor to the scrubber is eliminated. And other measures to reduce the

residence time of high temperature oil and gas in the head space of the reactor. At the same
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time, it has introduced a stream of scrubbng coke to the reactor cyclone inlet to prevent high
temperature oil and gas from coking at the inlet of cyclone.

N T B B R S B AR Ve W AR IE R G AR, R T AR RN 5 RN AR e EERAE, DK
VRIS BB AR IR A E 7, BUH TR S T 2 e 5 T il =0 4 5 1 it R P s e <P
SN THEFR 2 [ B 45 B I 1) o (RTINS 51 5 — el R 81 S SN2 e 7 A\ 11, 997 L vl il <UAE e 7 A\ 1
gik,

(8) The temperature inside the gasifier is as high as 900 °C. Except for the air and steam
distributor, there are no other internal parts, which reduces the material requirements of the
equipment.

AR IR ik 900°C, B 1 BRI A ds, ANBCHAB PR, T FEAR 25 X4 5T ) 25K
(9) The heater is a gas-solid direct contact heat exchanger, and good gas-solid contact
conditions are necessary for ensuring heat transfer. A grid gas distributor is provided in the
heater, which has a good distribution effect on a large flux of gas-solid mixture. At the same
time, in order to reduce the material requirements of the distributor, the heater adopts a
two-stage structure. The high-temperature Flexigas from the gasifier is firstly cooled in contact
with the cold coke from the dense phase of the heater in the quenching section, and the
flexigas coke after cooling. The Flexigas mixed with coke is then in contact with the cold coke of
the dense phase bed of the heater through a mesh format distributor to complete the heat
exchange.

TG U B R il AT e ds R /B i 2% 1 CRAE B A ORI B2 o InFAES
WNICE T IR AR A g, iz e KB E R ERS W HEA RIFR AR . RNy TR
R A A IR FUEE SR, InFAES R AT Baai i, R H AU A3 ) il R U S8 AE S BLS Mk
T EAROR AV Fby P DU P, PR ) SRS AR & W F I I A S0 A 8% 5 I AR A
PRIV £ 78 70 45 ik 58 B 2 o

1.1.2 Process principle T2 J&#

1.1.2.1 Flexicoker process RGN T2 FE

The flexicoker process is developed on the basis of fluid coking technology. It is a combined
process consisting of fluidized coking and coke gasification. It adopts fluidized coking
technology, and the circulating fluidized coke is used as a heat carrier to directly contact the
reaction feed to provide reaction heat for the coke formation. The reacton vapor produced by

the coking process flows from the top of the scrubber to the fractionationator and is splited into
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coker gas, naphtha, diesel and gas oil products; the coke is gasified and converted into
Flexigas, which solve coke outlet problem. The generated flexigas can partially replace the use
of fuel gas to meet the requirements for fule gas.

RGN T ERATACENBRREEA A R, B2 dngli b St 5 R LA Rk
FLZER. RECRARSHELEAR, FIRGE RS E B IR 5 Re NBE R B L7,
ARV B A  FRARERE P AR i N PR B T L R B 3 PR B h AT 0 1, W RAS AR
AT s S AT e A AR ORI R A RS, R T RME B R R A 2K 1) ]
Ao AR R RS AT LLAR 2 B RO, kb &) ORI B

1.1.2.2 Flexicoking reaction mechanism & iif £ 4t 5N AL T
The residue mainly undergoes two types of reactions under the action of heat: one is a thermal
cracking reaction, which is an endothermic reaction; the other is a condensation reaction, which
is an exothermic reaction. In general, the coking reaction appears to be an endothermic
reaction at a macroscopic level, while the isomerization reaction hardly occurs. The thermal
reaction of the residue can be explained by the mechanism of the free radical chain reaction. It
is generally believed that the radical chain reaction of the hydrocarbon thermal reaction
generally has the following three stages: chain initiation, chain growth and chain termination.
BRI T EERAENRRN: — KRR, ERWIIL; 75— i & M,
CRTIIAL . SRR, A SN AE M RIS S, T A S S LA KA . i
(RIEA S ST AR B H 2 B S SEATLEER MERE, — A RS A L 1Y) i S KA I R =4
BB BEMISIA, BERIIE AR,
(1) Chain initiation 55| %
The decomposition of hydrocarbon molecules into free radicals is due to the homogenization of
the bond C-C, rather than the C-H bond, which has a larger bond energy and is mainly broken
in the middle of the carbon chain, such as:
ke 7oy E A 1 T C—C KR, TAE C—H 8, Bl HREEEIR, JF H 2w
ZAERRBERI AR, .

CiH,y —— 2CH, (CH,) CH,
(2) Chain growth 4 14K
This is a process in which a free radical is converted into another free radical, allowing the free
valenceto continue. In this process, smaller free radicals such as H-, CH3-, C2H5- can exist
independently in a short time; while larger free radicals are more active and unstable, and can

only exist in an instant, so it will continue Splitting into olefins and small free radicals; these
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small free radicals continue to attack other hydrocarbon molecules, creating new free radicals,
and new free radicals continue to split, thus forming a growing chain of reactions. The growth of
the chain does not end until the reaction product leaves the reaction system. This is done
through the following specific reactions:

KR A A RO A Bl 8 R AR Rs TR R, kiR, B
I B30 H-. CH3-. C2H5- BELLAE I [A] W ARSZAFAE s MK B H 3k U LB H IR AMANARE
REBETEBRIAIAAAE, PRI ESME R, BOVMRIEHVNG E B3 XN B RS R e it e
ke, AR E mEE, R E REEE R, KRR T DA R N . BRI &
RPN IT RN R G, BERIIE KA A BAREE W R R

1) Free radical hydrogen scavenging reaction [ & f35 &% M

Its general formula is:

Haa=0n:
H+RH ™™ Hz+R «

R+RHe—» RH+R™

The order of difficulty in capturing hydrogen from carbon atoms in a hydrocarbon molecule from
easy to difficult is tertiary carbon > secondary carbon > primary carbon. The relative speed at
which they react with free radicals is also in this order, and the higher the temperature, the
smaller the difference between them.

ey 1 PR S L R AR B M 2 R H B BN B OO R > > E B . BT B R OB
I RF X 2t 4 RO AN PP R AT B, i ELIR RSy, e A2 T Y 22 i )

2) Decomposition of free radicals [ H13& 1) 2 fift 52 v

The free radical itself can be decomposed to form an olefin molecule and a new free radical
with a lower carbon number so that its free valence is passed on. The decomposition of free
radicals mainly takes place at the B-bond position with unpaired electron carbon, which is
known as B-fracture rule. Such as:

H AR BT DA, AR RN R 2T R A SRR BT A, AT B A A T
%o H BB LR AL B RN T R B-E AL B, Xt BT A B- T R . 2

CHzCH:CHCH —™ CHz=CHCHa+ CHa«

3) Free radical addition reaction [ H13& i i sl sz v
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This is a reverse reaction of the above-mentioned radical decomposition reaction, and a radical
with a small carbon number can be added into an olefin to form a radical with a larger carbon
number.

X B R RSN S N, R D Y R R S A D s AR RS B ECE 2 8 E i
5.

(3)Termination of the chain #12% 11

Free radicals can combine with each other to form stable molecules leading to disrupting the
chain reaction, such as:

B Eh 2 A LG 5 RO RS E 1 73 I A s e,

R+R™ —™ RR"

According to the above process, even a simple hydrocarbon molecule such as ethane has a
relatively complicated thermal reaction. The step needed to be controlled is the initiation of
the chain (this step requires the highest activation energy).

R Bk e, RIEAR O e X FEfa ke 7, AN R R 2. Haa il D B gE
51k (MBS RE R =)D

It shall be noted that not all hydrocarbon pyrolysis reactions are free-radical chain reactions,
Some hydrocarbons, such as cycloalkanes, generate free radicals by breaking rings in the
reaction, but then decompose into stable products without forming chain reactions.As a result,
cycloalkanes are slow to pyrolyze alone, about one-eighth of normal hexane.

ERERERZ, JFARITA RIS N AR A HIEHE RN, A SR AR S e S ARAE S b
WA A R S, (EBE R T RS E B, JEANTE RSOV . DRI, PRI JGe gt AT #4
FPRINT S N B, AN IE T U\ o

<:> — CHzCHzCHzCHzCHzCH CHz=CHz+- CHz=CH-CHz-CHz=

1.1.2.3 Thermal reaction of hydrocarbons 22 ) #4 5 i

The thermal transformation reaction of hydrocarbon first is the breaking of molecular chain. The
fracture of the chain is an endothermic reaction, so the weaker part of the molecular chain, that
is, the part where the bond energy is small and the energy required to break is small, is more
likely to break than the part where the bond energy is stronger. Table 1 lists the bond energy
data of several different forms of bonds in hydrocarbon molecules. It can be seen that the c-c

bond of alkanes is the weakest, while that of aromatic, olefin and alkyne is the strongest.
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Therefore, most of the fracture reactions occur at the c-c bonds of paraffin, cycloalkane and

aromatic side chains.

FER AL SN S e 7 T BEMI I o BRI WS IR I ONE, IR 20T HE R 99 AR AL, BISRERE DS,
Wi RIS 7 B RE R EUINE AL, FUBE BE BRI 5 R AR . R B TSR T LR A
AL AR B RS . ARG, BEkeke i C-C Bfeds, Mmovke. Mike. Hukai C-C
B R R SR 2 R e fE BT . IR I BE AN Y SR I B 1Y) C-C R .

Table 1: Bond energy of different forms of chemical bonds

£1: NAFAFREEAE

Chemical bond 124

Bond energy #fE, kJ/mol

H-H 436.26

C-HM 412.27~413.91

C 4-C 4@ 347.80~354.41
C;-C 512.30
C=C s 620.27
C x=C 4 842.09

(1) It includes the chemical bonds formed from the carbon atoms of primary, secondary, tertiary,

cycloalkanes, alkenes, alkynes and aromatics with hydrogen atoms.
(RS NG U AN 79 ST N SN 513712 /3 R = Wi ) A D e

(2) It includes saturated bonds formed from the carbon atoms of linear, side chains and

cycloalkane chains with carbon atoms.

BIEERE. MIBEATAHEE TR I 15 1 R R P A

1.1.2.4 Characteristics of Residue thermal reaction 2 i #5z § (R FE4E

Residue is an extremely complex mixture with various hydrocarbon compounds, and the

thermal reaction behavior of its components naturally follows the thermal reaction rules of

various hydrocarbons. However, as a complex mixture, the thermal reaction behavior of the

residue is not a simple addition of that of various hydrocarbons, and it has its own

characteristics.

A 2 R SR S LRI A N R IR IR S, 4100 (R A S NIAT O AR TREATG 4% I e SR X A
R (B — R R ARG, Wi AFR S NAT AN B IR RS AR AT IR (& Al i, B

BA B RS
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(1) Parallel-sequence reaticon characteristics ~F47 -5 [ S 4% 4iE
The residue thermal reaction exhibits a more parallel-sequence characteristic than the

monomeric hydrocarbon. Figures 1 and 2 show this feature.

T AR S L B A A B B B SR T ST AT I A AL . 1 1 AR 2 SR i T IR AMRFAE .

\

Intermediate distilate — Gasoline __, Cracking gas 3¢S

/ B &Y VU

Residue &3

A\
¥
\ Tail oil Coke

Lzl T AR

|

Figure 1: Parallel-sequential reaction features of
residue

1: SEHAAT- W0 5 R FHIE

2
X R 3
-
8A
»
z &
5 W 4
=}
g K
T
5 &
(]
=

Time Jz NS [A]

Figure 2: Distribution of thermal reaction product of residue over time
1—Feedstock; 2—Middle fraction; 3—Gasoline; 4—Cracking gas;
5—Residue; 6—Coke
2: EhAR NS HRERIENEX
1—RRE; 2—hiEigsy; 3—Ri; 4—RLUS; 5—FiHl; 6—FR
As can be seen from the figure, the distribution of reaction products changes with the reaction
depth increases. The yield of gasoline as the intermediate product and the intermediate

distillate oil will reach a maximum when the reaction goes to a certain depth, while the gas and
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coke as the final product start to produce at a certain depth and increase monotonously as the
reaction depth increases.

T, FlE SNIER B A K, BN WD 73 AT A AR AL o AR D e 17 400 0 3 ek A0 v ) 48 2 el
1728, AR OBREAT BB R FE T 2 LB R AR, TR 9 287 W R UM AN B R T R A S BETR
FERS T4, FFREAE B ML FEE A M8 KT PR st oK

(1) Features with high tendency to coking A& {5 [ 14 & (K4 4E

In addition to the high content of colloids and asphaltenes, residues are easy to coke during
thermal reaction. Futhermore, the interaction between different families of hydrocarbons
accelerates the coke reaction. The aromatic hydrocarbon has high thermal stability, and when
the reaction is taken place alone, not only the cracking reaction rate is low, but also the coke
formation speed is low. For example, the reaction is taking place under 450°C to produce 1%
coke, the alkane (C2sHs2) is 144 minutes, the decalin is 1650 minutes, and the naphthalene is
670000 minutes. However, if the naphthalene is mixed with an alkane or an olefin and then
subjected to a thermal reaction, the production rate is remarkably improved.

B AN 7 S AR, BT B TAEMN A S S AR MR EMLE AN, R R R
[V AR I HE T AR R B T7 A R B IR E P vy, AR SRREAT OB, AR o N7 i IR
1M H AR B AR Bl nAE 450°C FREAT /N, ZAEM 1% IR, bkt (CasHs2) % 144 74,
TEZEE 1650 7l , MZENFE 670000 78 (HR A1 RAE 25 5 bk U KR & 5 2EAT RS,
VU 2 RS B2 525 B v

The crude oil with a lot of colloid, if it is diluted with oil without colloid and stable to heat, the
amount of coke can be reduced. Therefore, it can be seen that when two crude oil with different
chemical compositions are mixed for thermal reaction, more or less coke is generated than
when they are separately reacted. Attention should be paid to the blending of crude oil.

B 2 Rk, ks e AN s EL PR E A AR, T DAL AE AR b . kT
W 2R A LA [R] 0 SRR A BEAT ISR, i A B R R R AT RELE B A T S ML B 22
WA RE D o FEREAT JFURMM VR 5 I LT BAVE

According to many experimental results, the process of coke formation can be roughly

described as follows:
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WRYEVF 2 LIREE R, AR A I R RS T AR 4 R

Alkane
e
Aromatics
FEE
Olefin
1&IE

Condensation
THE=Y

Colloid, Asphaltene
KR, &R

|

Coke
%73

Figure 3: Coke production process

B 3: BRERERE

AL IS N AR R A OB T FE SN R
C+H20=CO+H2-131KJ/mol

CO+ H20 =CO2+H2+42KJ/mol

C+0.5 02=CO+111KJ/mol
C+02=C02+394KJ/mol
CO+2H2=CH4+74KJ/mol
C+C02=2C0-172KJ/mol
CokeS+CO=COS+CokeS

COS+ H20 =H2S+ CO2+heat

(1) Phase separation characteristics #4245 /iE

The vacuum residue is a colloidal dispersion system in which the dispersed phase is based on
asphaltenes and adsorbs micelles formed of colloid. Due to the peptization of the gum, the
residue colloid system is relatively stable before being heated. During the thermal conversion

process, the colloidal properties of the residue are destroyed when the reaction proceeds to a
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certain depth due to changes in the chemical composition of the system. Due to the
condensation reaction, the content of asphaltenes as a dispersed phase in the residue
gradually increases. The cracking reaction not only makes the viscosity of the dispersion
medium decrease, but also makes the aromaticity weaken. At the same time, the colloidal
content as the colloidal component decreases gradually. These changes will result in poor
compatibility between dispersed phase and dispersed medium. When this change trend
develops to a certain extent, the asphaltene can not be completely dissolved in the stable
colloid in the system, but some of the asphaltene aggregates, and a second phase (liquid
phase) appears in the residue.The high concentration of bituminous in the second phase
promotes the condensation coke reaction.
Il s R i e — AR BSOS AR o3 AR 5 DAY 5 5 9 A% TR B LU BT B S AR - F T M
MIIEAE T, 52 AN R I A A 22 /2 LEBRRE 1 AL RE R, i IR Rtk 2 4k
AR, AT R BRI, MR R B 2 B . TS OB, AR
IO B & BIBE 2, TR S B ANMUAE 7 B BT RIRE BEAR /N, IR 57 A R Das
I, AR IR 2 73 R 5 2 B S s> o IR AR AL 2 S B0 HORH AN 20 O St 2 T A 1k
ARTE o EIPRAGEH R ER]—ERE )G, A SR TS RE 2 AR AR A & P RS I I i 2R T
S RRAE, MR LTS A GRAD o BT MRE RIRER S, (R TR A A
SR o

1.1.3 Brief description of the process flow .2 f& i %2 3 B

1.1.3.1 Reaction gasification section NS4k &84

155°C vacuum residuum (VR) from refinery, after flowing through coking gas oil/light vacuum
residuum heat exchanger(E-231), middle circulating oil/vacuum residuum heat exchanger
(E-230),fractionator bottom circulating oil/vacuum residuum heat exchanger (E-209) and coking
heavy oil/vacuum residuum heat exchanger (E-206), is heated up to about 270 C and
entering into the vaccume residue feed drum (D-107). After being pressurized by the vacuum
residue feed pump (P-107A/B), it enters the bottom of the reactor scrubber (C-101).

155°C 1y (VR) H e B AN K, G AR AR vt /sl Ho v i e 2 (E-231) Hh BUIE IR /&
B AGR(E-230) « 0 VRIS JE A IA il /50 I T ik 0 PV (E-209) S £5 A H /9 I T i e P
(E-206)#e 445 THi 22 £ 270 °C#E N J0A k22 i # (D-107) . 4808k # it 2E R (P-107AB) THE
Ja, BENIRLEGEERIE(C-101) K.
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The vacuum residue entering the bottom of the scrubber is mixed with the heavy components
from the circulating condenses. The circulating oil at the bottom of the scrubber is withdrawn
and divided into two streams. One stream is boosted by slurry pumparound pump (P-102A-D)
at the bottom of the scrubber and cooled by the slurry pumparound steam generator (E-101) at
the bottom of the scrubber and returned to the she row on the top of the scrubber; the other
stream is pressurized by the reactor feed pump (P-101A/B), and enters the reactor (R-101) in 6
layers from different heights. If the refinery sludge needs to be recycled and refined again, a
stream of sludge enters the middle of reactor and react with coke

BNV R (R R il S5 PR v e R ORI B S0V 5 o Dl B AR PR I A\ e i B8 JEC s b L 5
IINPIEE, —BRA VRS IE IRAB I ZE (P-102A-D) JH - 2 Bl B A A i 2810 AE 73 (E-101) F#
TG FT R IE NP3tk BT7 GBI BRS¢+ 51— BR& NV RHEE(P-101A/B)JHE,
55 6 )= AT 1R B Btk N R (R-101) S e W SR BUEHR T i590e,  WIA — 5 e M b e A
N N

The vacuum residue feed first passes through the bottom of the scrubber(C-101) before
entering the nozzle, and because the vacuum residue feed and the circulating oil at the bottom
of the scrubber are used as a cold source,the heavy components in the oil and gas are
condensed .This procedure is used to control the recycle cut point (RCP) of the recycled HKGO
The RCP specification for this unit is 489°C.

PRI TE R AE E B 2 BT BT SR 2 MR (C-101 ), 3 M ki b Rk 5 e i B8 JIC A P T A/ D9 v U
R A AL B TR IR TS S A A T S(RCP), A% E ) RCP 1
bR 489°C .

A section of the packing is set at the top of the scrubber(C-101), and the reaction vapor is
further washed with the wash oil from the bottom of fractionation bottom, where the coke is
substantially washed. The packing section can also collect the droplets carried by reaction
vapor. After being washed, the reaction vapor enters the bottom of the fractionationor (C-201).
TEVRGIE (C-101) T 5 B A — BUERL, RIS gt — PPl BRI A, 7R A JE AR
o ZIFURHBL AT R ETHI RS RN . SVERSE, TlAEEA 3270 I (C-201) .
The mixed feed is sprayed into the reactor by high-pressure steam atomization through a
nozzle distributed along the circumference of the reactor (R-101) ,which contacts with the
circulating hot coke and undergoes thermal cracking reaction. The nozzle adopts stratified feed,
and the crude oil can penetrate into the coke bed through high pressure drop to avoid the
tendency of "humidification" of coke production, so as to prevent the coke from forming into

large chunks and causing poor fluidization.
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TR HERFIE I U SN 2% (R-101) 5 23 A W8 s 22 1 FR 28V S AL IR e N IR BE g, SRR AR M 2
ful IR AR SN o TSR 2 R HERE, R PR R s @ N IR,
A A AR AL A, AR AR A O S BURAE A -

A continuous coke cycle is established between the reactor and the heater. The cold coke is
sent to the heater (R-102) through the cold coke transfer line; the hot coke is transported to the
reactor from the heater. Hot coke is used as a heat carrier that provides heat for thermal
cracking reactions and feed gasification. The reaction vapor is taken up through the reactor
cyclone (CY-101A-C) to collect the coke carried therein and then enters the scrubber. The coke
carried with reactor vapor is recycled to the reactor bed through cyclone.

TE 5S4 5 I FAES IRV ST AR A . 1 FE il v FE 2% BN FAER(R-102); AU A
R RIR B N As o TR AL I B ABAA, IR S B K BE R AR (R . S Rl R AT
AL 2 B g e A7) B 45 (CY-101A-C) [l b #8517 B £k Je b N Wi o i 0P a5 i 1) A0 i
CIL N EYFIVEI/ =

Another stream of hot coke is introduced to the cyclone inlet as a scouringcoke, which not only
helps to improve the superheat of the reaction vapor, but also suppresses the coking tendency
of heavy components at the top of the reactor. At the same time, part of the coke chunks that
has been on the inner wall of the cyclone can be washed away.

o — B PREEAE R AR S T o N, ANBUR T4 5 s S AR B, 3w 3 2H 03
S 45 THU R 2 R AT I o ] NPT v A e 23 P B 2 65 ) 7 B

The reaction vapor, atomizing steam and stripping steam keep the coke fluidization in the
reactor, and the stripping steam is injected at the bottom of the reactor to strip the hydrocarbon
entrained by the coke to reduce product loss. If the hydrocarbons are carried into the heater,
they will condense in the heater and the following system, which is easy to scale.

SIS RIS ITPE AU A £ S ML 3 P ORFFIAIRAS 72 OB 3 AR IR R 28R
PR AR ety R TR R, I P2 ik o RV ER R SR I R BE NI, R AR IS
KIGHRG R Haih

The reactor temperature is adjusted by controlling the amount of hot coke entering the reactor
and the circulating amount of scouring coke. The reactor level is adjusted by controlling the
circulating amount of cold coke returned to the heater. The control of the circulation amount is
realized by adjusting the openings of the slide valve.

U o 2 1) N e 7 45 ) FA A A b i B OO P, R e N AR B o L s ) 3R [ 2 R R v £
TEAE, AT SN RIAL . (P B0 42 1) E T T IR T 2 SR
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The exothermic reaction occurring in the gasifier transfers heat to the reactor via a
heater ,providing heat for the thermal cracking reaction. After the cold coke returns to the
heater, it is reneated by the high temperature gas at the outlet of the gasifier and the circulating
coke. The change in the flowrate of the coke between the heater and the gasifier causes the
temperature of the heater change. The temperature control means of the heater is to change
the flowrate of the trim air.
FEACAS R BTN S S 28 IR A IR AR IR 25 S A, IR N Bt AR . Vo R IR [0
A AR IR R B AR FA R FFTIN A s AR L TRSRATE R ARk T AR e 2 5
AL NS IR AR A, MBS 0 2 U T B SO TR T XU i
Since the level of the heater is allowed to fluctuate within a certain range, the heater can be
used to absorb fluctuation in the inventory of the other two of the three heaters . When the level
needs to be controlled, the air ratre of the gasifier can be adjusted; the level can also be
adjusted slightly by changing the discharge amount of the coke bed.
AT IR A HORMEL Fe VR AE — PO YE B N Bl IR ml TRl = 2 oA R 2 R BCR AR AL . 250
B 7 ZEAE I, AT A A 1 T XU st R SRR IR AR R D R HEAT /NI TR
The Flexigas is extracted from the top of the heater after collecting the carried coke through the
two-stage cyclones on the top of the heater(CY-102/CY-103A-H).The coke fines which is not
recovered by two-stage cyclones, enters the following system. This part of the coke fines
carries a certain proportion of metal, and most of the metal content in the feedstock can be
discharged through this channel.
FUE S I 0 P T P 258 53 125 25 (CY-102/CY-103A-H) Il g 485 5 1) £k fis A ID #4248 T30 51
o R ey BRI A0t HEN G B8 R 48, KB d ek —E el m, Rk
el e LI BIBURER S v
The air from the air blower(K-101)enters the gasifier(R-103) and takes place incomplete
combustion with the coke. Heat is released to gasify most cokes. The addition of steam drives
both gasification and transformation reactions to produce a mixture of N2, CO2, CO, H2, CH4
and water, and some hydrogen sulfide. The temperature of the gasifier is determined by the
balance between the endothermic reaction and the exothermic reaction of coke combustion.
There is no cyclone on the top of the gasifier. The Flexigas carrying coke on the top of the
gasifier is cooled by coke in the quench section to protect the internals of the heater before
entering the heater.
MERPLK-101)K K T RN AR (R-103), SEHRKAEATEEMEE. T I E 4K 2 H
FER A N ZRITRIAE T R I BR B AL A AR 3 [ Mo A2 & A N2w CO2. CO. Ha. CHa
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MUKHREY), IEEH — RIS WA NN SRR BE HTBA S B 2 TR R~ TR 58 T Uk #s
FIIRE . LA TR AR E e, A AR TR 5 Aob R LEHE NI IS 21T, AR 20 Bt sl
e LRI IR I N A

Most of the metals in the feedstock leave the capacity of compressor/ heater /reactor system
through fine coke. In order to restrain the metal accumulation in the gasifier to form slag, it is
necessary to discharge some bed coke. This part of the bed coke first enters the coke quench
drum, which is cooled and then sent to the bed coke silo by pneumatic conveying.
JEORE R AR 0 <t R AR R BT =38 RGUBCR, il JE A LSRR SR U, B/ A
W IKIEFE . X IR Z RS AR TR TE, B J1 e Rk 7 B B IR E R .

The Flexigas leaves the top of the heater and enters the following system to be used as refinery
fuel gas after purification and desulphurization. The coke fines collected by the purification
process will be sent to outside of the plant in the form of product coke. The desulphurization
process produces an sour gas which is sent to the sulphur plant.
RIEETEINAERT, SN RS, kil Bisiab B 2/ RS i BRI R ok
Mg EERy, R LU iR R AR B . BRI R P A IR I R A3 .

Since the desulfurization reaction needs to be carried out at a lower temperature, the Flexigas
first needs to be cooled after leaving the heater, and the medium pressure steam generated by
the E-102/E-103 is used to cool it. The saturated steam generated by E-102 and the slurry
pumparound and the fractionators bottom oil are sent to the medium pressure steam
superheating furnace (F-102) to superheater and the superheated medium pressure steam is
used for consumption of inside the plant.

AT IR S N 7 AR BRI N AT, RSB INAES Ja 5 e/ 20 0R, i E-102/E-103 &
AP R AT . E-102 Sk Bl aA il S 20 1 B8 T il R B AN 28310 rp IR 28T
(F-102)dtA7 34, TP IR 2T TR E N R

The sludge enters the reactor to refine in a discontinuous mode, which can only enter the
sludge-specific nozzle.There are 2 special nozzles for sludge, one is in service and one is in
standby, which are not allowed to be used at the same time. The feed volume of a single nozzle
for sludge is generally 3.3 m3/h.

TG HEN R N2 B o T W 2, R RERE TS TR T AWM. WA 2 Gisle T HmE, 1771 4%,
AFRVFFIR B . BSOS Y bR — 0N 3.3m%h.,

The sludge feed has a large heat absorption, which will affect the reaction heat balance. When
sludge refining is put into service, it is necessary to increase the amount of hot coke circulation

to maintain the reactor temperature unchanged. The composition of the sludge also has a great
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influence on the reaction. When the water content in sludge is too high, in order to maintain the
same heat balance, when one part sludge are fed,3 parts of the vacuum residue crude oil need
to be withdrawn. If the solids content of the sludge is too high, it is also possible to block the
feed nozzle.

TR RERHR AR, 2RO 3 S S P75 R DRI, 75 I R AR A5 DAZE+7 o 7 25 Ui
JEAAZ o V5 I S [ N BUREEI, S KR I, YRR R T4, 31 s et
iR 3 Ui IR Y P RS B B, AT T RESE ZE RN

Based on the above reasons, a sludge back-refining tank (D-102) and two sludge back-refining
pumps (P-103A/B) were installed in the sludge feed system.The designed capacity of the
sludge back-refining tank is 15m3, and the capacity of the sludge back-refining pump is 23 md/h.
The flowrate through the minimum flow line is 20 m3/h.Such an arrangement provides sufficient
agitation of the sludge system to prevent solids from settling within the tank.

BT U ERR, SRR RGRE T 1 650 RERED-102)8 2 157k IR (P-103A/B). H
g e RS THA R 15m3, 5l IR B /108 23 m¥h. I i/ it Z TR Y 20 m3/h.
XA E AT LUONTS Y R g e o IO FE, DA [ AR BE N TR

1.1.3.2 Fractionationor and Light End section 3% FlW s fs 52 5 5

The reaction vapor( at 386°C) from the scrubber overhead enters the bottom of the fractionator
(C-201). The vapor are fed into the fractionator from the two inlets opposite to the fractionation.
A 1700 mm high washing grid is placed at the bottom of the fractionator. The section of the grid
is required to meet the high efficiency requirements of gas-liquid contact, and also to reduce
the tendency of the coking there.

386°C I I ML iH A B A He i 55 THE N 32 431838 (C-201)JES 58, 17,49 1 B M2 B 5 Tt AR 7R A
AN, RIS E 17— B 1700mm @& i Beie st . 12 Bk M BE 250 2 R ) &
Riti oK, AR BRI 22 AL B S5 )

Controlling the temperature of the reaction vapor under the coking heavy oil collecting tank can
control the recycle cut point of the HKGO, which is also the basis for establishing the circulation
between the scrubber and the reactor.In general, the higher the control RCP (cyclic cut point),
the better it is, so that the circulation ratio is minimized and the total liquid yield is maximized.
When the HKGO is sent to the hydrocracking unit, the control index needs to preferentially
meet the requirements of the downstream unit. For this plant, it is necessary to control the

temperature of the top of the scrubber to be no more than 386°C.
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Pt S A AR WA R 7w R, AR R D) B AL 2B R LRI S
SR SLEE Z ARG . — kiR, 42 RCP (R IR A B Sk s, XA nl G 2R b e /)
[ B SRR R o AR E I 25 I R AT, AR AR AR U 55 O S Rl R . Xt
TARKEMS, FEEHBERETUREZARNT 386°C.

The fractionator bottom oil is collected into the bottom diameter reduction section, and liquid
level control is set in this section.The fractionator bottom oil generates steam through E-210,
and the bottom oil flowrate of the fractionator is controlled to achieve a diameter reduction
section of 343°C and a temperature range from 329 to 368°C. The purpose of temperature
control is to reduce the tendency of olefin polymerization and inhibit column bottom coking.
The E-210 produces a steam-water mixture into the common steam drum (D-103), which is
naturally circulated.

ISR AR BB R AR B, AR BB BRI . 2 I NE . E-210 AN, 126 0
TR S B DL SE ML AR AR BOIR B O 343°C, iR ETE Dy 329-368°C . iR H I PR IR R &
i), S BSR4 £ . E-210 P AP UK RS AIEFIIRE(D-103), VKIEM K] B 28536 77 3K
The bottom oil of the fractionator that is recycled to the other side of the scrubber is provided
with a filter (STR-204A/B) before entering the column C-101, and the coke is filtered out to
avoid coke formation the washing nozzle.

TEIR B VREE 5 — R (0 /0 VIS I, TEREES C-101 BT B JE 25 (STR-204A/B), JEHILH Ak
DA 4 FE ARk o

The HKGO collecting tank is arranged above the bottom washing grid section and is used for
collecting and providing BPA Wash Oil and herringbone washing oil (BPA). The HKOG
products are also carried out from here.The three streams of HKGO are pressurized by
P-206A/B, and the coking heavy gas oil product is sent to the coking heavy gas oil stripper
(C-203).

FEA I vk S A 1 B AR B R GERAS MIEB 1 05, B s R I B AR e T (BPA Wash Oil)
LN i (BPA), £EAL F M B M iZ AL 51 o X = AR Sl i 1T P-206A/B
THE,  AEAGE I ™ G 0% 2 A A B IR HE 85 (C-203).

BPA Wash Qil is equipped with a filter (STR-203A/B) before returning to the washing grid
section so that the coke is filtered out to avoid coking the washing nozzle.The BPA Wash QOil
needs to maintain a constant flow rate and cannot be interrupted to prevent the grid section
from fouling. Therefore, one stream of the HKGO used for BPA Wash Oil and the circulating oil
from fractionator bottom for recycling to the scrubber need to be set in the DCS so that the

flowrate cannot be lowered than the minimum flow requirement.
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BPA Wash Oil 721 [Rl B s kg i BL 2 i, B E L IERF(STR-203A/B),  H HI /& JE 4 £k DA 4
PEFEVERBL . 1% BPA Wash Oil R FFHFELAE R E, ARE M, IR S . K, fF
BPA Wash Oil {173 i £ A Bt DL O 22 e s 55 10 20 T 25 e IR A il #4575 2242 DCS #EAT BE
R EARAR T R/ MR 2K

Another stream of HKGO as BPA is also pressurized by P-206A/B. After the exchanger with
vacuum residue through E-209,the temperature of BPA is reduced to 290°C and returned to
the fractionator. BPA above the herringbone baffle is distributed through six branch pipes to
ensure that they are distributed as evenly as possible above the herringbone baffle. The
herringbone baffle is set to 16 layers. Before the BPA returns to the column, a filter
(STR-202A/B) is provided for filtering out the coke to avoid coking the branch pipe.

£ BPA 1 5 — B B AL M Tt 28 P-206A/B Ft 1, 183 (E-209) -5 sk v i 46 #4222
290°C iR [l 7315, BPA fE N4t L 75 KH) 6 A0 SCEEAT /0L, ORIEJLE AN N 42 B 07
RATREIT . NTFRIRLRE 16 JZ. BPA RIERT, NIERH A DI p e 08, WEITIE
#%(STR-202A/B).

The third stream of the P-206A/B outlet is a HKGO product. After being discharged from the
pump, it first enters the HKGO stripper (C-203).The 12-layer baffle tray is set inside the stripper.
The amount of stripping steam and the HKGO product are controlled by ratio, and the light
components in the HKGO can be stripped out. The position of the C-203 overhead oil and gas
returning to the column is above the herringbone baffle.

P-206A/B i F1 )5S = Ieii Sy FEAC ELIE Il 7= i, RS S e N AR AL LIV B (C-203). 1%
REEEANFBCE 12 RAriE fiE . TURARVUTE S AL I R EUE R, VR AR E
B K R gy, C-203 BETHM R B L B AE N TR BT

The HKGO at the bottom of C-203 column continues to be pressurized by pump P-205 to meet
the pressure requirements for coming out of the plant. The HKGO is first exchanged the heat
with the crude oil through E-206, then low-pressure steam is generated in E-207, and finally
cooled down to 120°C through the air-cooled A-208.

C-203 55 i A A E i vty = ot 4k 22 FH 2R P-205 1%, 1 2 H 2 B 2K AR FL i i Sk 4 E-206
SIRE R, R E-207 KAMRIEARIR, RIGETW A-208 BHAIE 120°CHI3E.

The HKGO product goes to the normal downstream unit namely the hydrocracking unit, and
there is also another process flow directly entering the tank. Flow control is set on both of these
two routes, and the flow rate of coming out of the plant is also used to control the liquid level of

the column C-203. The pressure of coming out of the plant is 1.0 MPa (G).
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FEACE I P i B A IR E TN AR E, AR E R . X R B R
th ke B B TR B C-203 Wi, i3 E K 1.0MPa(G).

An oil collection tank is arranged above the light/heavy gas oil separation packing section to
collect and supply the inside reflux and product in the coking light gas oil. The internal reflux is
pressurized by P-22A/B and filtered through a filter of (STR-205A/B),and then returns to the
column. The coking light gas oil product flows into the coking light gas oil stripper (C-210) by
gravity.

e I 7 B OB B BT BB AR, WO ISR A AR A R P [ O A e e N IRl 2
P-22A/B JHIE 45 E 45 (STR-205A/B) il Ui f ik 5 o FEALERIE ™ it [ ATHE N A AL R he B
(C-210).

The stripped LKGO is pressurized by pump P-227 to meet the pressure requirements of
coming out of the plant. The coking light gas oil is first exchanged the heat with the vacuum
residue raw material through E-231, and then cooled down to 120°C through the air-cooled
A-233.

ZV A AR R 2R P-227 THE, i 2 3R B V) 20K LRI e 2 E-231 5 R
Bk, REETW A-233 BHI R 120 CHIZEE .

The stripped LKGO through C-210 can be used as instrument flushing oil and equipment
purging oil. The flushing oil system is equipped with flushing oil tank (D-210), flushing oil pump
(P-218A/B) and three flushing Oil heads. FLOH is high pressure flushing oil with a pressure of
1.86 MPa; FLOLI is a low pressure flushing oil with a pressure of 1.05 MPa. There is also
another stream of FLOH introduced from the FLOL in front of the filter for equipment
maintenance and flushing.The last one is used for pump flushing.The temperature is controlled
through E236.

2 C-210 ¥R AR AL ety ] FRAR AR e il A e 4% B, e R Ge 0 o e i e
(D-210). ¥R (P-218A/B) =AMl S8 A1 — LR B B Pe il B & . 4378 FLOH
e, K70 1.86MPa; FLOLI R, J577 1.06MPa. &4 —# FLOL 7 g #s
BTG, TR R, e B rhbtil, Eid E236 1 HIERE .

In the middle section of the fractionator, the reflux MPA section is provided with four layers of
directional fixed trays. The main function of this section is heat transfer, and the heat taken up
in the middle section accounts for 15-20% of the total heat load of the column. The heat of
middle section can be used as the heat source of the reboiler of desorption bottom. The reflux
from the middle section is 251°Cand is pumped out from oil collecting tank at the middle section.

It is divided into two streams by the pump P-204, one large stream of the reflux is sent to the
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absorption and stabilizer as the heat source; a small stream of is used as the medium section
reflux (MPA Reflux), after being filtered through the filter (STR-201A / B) and it returns to the
column. The purpose of the filtration is also to filter out the coke powder, so that clogging the
washing nozzle can be avoided. After returning to the column, the medium section reflux
(MPA Reflux) is sent to the diesel/light gas oil separation packing section which is located
below the oil collection tank at the middle section .

S EEE R BUElAR MPA BOsc B 4 RSB, 2B E I RE AL, T BRI A B S B R
i) 15-20%. P BCAE AT VRN IS R B b 45 AR, T EIRl 251°C A TP BURMAR I, &%
R%4ﬂ&%%%%o~%kiiﬁﬁﬁﬁﬁﬂ%;*%&%%¢&WE%WWH@M@,%E
JER%(STR-201A/B)id & Jm iRk B o 1L UE Y H A I A2 I st e v Aoy DL S 8 JE R Wk o T B A [t
(MPA Reflux)iz 3 5 3 AN SEM/AR I il 70 B R HE, AZBURHBURL T BUAR A6 R 7

The heat source of the reboiler (E-216) at the bottom of desorption column is supplied by the
middle section refulx,and the desorption effect is used to control the heat load. A middle section
circulating oil’vacuum Residue heat exchanger (E-230) is arranged in parallel with the E-216.
The function of the E-230 is to adjust the temperature of returning to the column at the middle
section. The middle section after heat exchange returns to the fourth layer of tray from the
bottom.

iR I B EEL b 4% (E-216 ) IR AR rp B el 32 1, IR IR RCR R B B A b per . 55 E-216 JF IR
BT BAEER I ek  E A H (E-230),  E-230 HIAE FH & AR h BOR B IR B o e S 1 B ]
TR ol T~ HEE 4 R B A

A portion extraction hopper is placed in the fourth layer tray, from which the diesel is withdrawn.
When the downstream unit adjusts the diesel feed rate, the distillation range of the diesel will
be affected accordingly. Part of the diesel fuel is also sent to the sponge absorber (C-205) as
lean sponge oil. Diesel is self-flowing from the 4th tray to the diesel stripper (C-202), and the

C-202 is equipped with 6 layers of sieve trays.

TES 4 EHATBCE 7 sl 2k, Seil Ak Ab b . R B AR R SRR, S B AR
L2 RIAARLFEIA o 07 S i FAE BRSO ik 2 P RO (C-205) . Seili 1 26 4 R85 i 2 0

YR IEIE(C-202), C-202 % & 6 EiHfLIEHL.

The stripped diesel oil is extracted from C-202 and pressurized by pump P-203 to meet the

requirements of coming out of the plant with a pressure of 0.85 MPa (G).After being discharged

from the pump,the diesel first exchanges heat with the rich sponge oil in E-203. After the heat

exchange, the temperature of the diesel is cooled by 100°C. The purpose of heating the rich

sponge oil is to completely vaporize the free water in it, and the heated rich sponge oil is

returned to the sixth layer tray from the bottom.
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LV FRMS E C-202 #hith, 2% P-203 Ji&, W2 i3 E L) 0.85MPa(G)E K. HiF )G,
S E SBAE E-203 5 E i ek . B s SEMHNREE DY 100°C, I E RSO Y B2 A i
(i B K S8 A, IS s IR (B 205 6 =6

The 100°Cdiesel can be sent directly to the downstream unit via a hot material discharge
process procedure. The temperature of hot diesel discharge is 100°C and the pressure is 0.85
MPa (G).Diesel needs further is cooled when choosen to be pumped to the tank process.
100°C () 2E AT LUd i i oBHA RS B & T i B o S8 3 U RRR FE D 100°C & /74 0.85MPa(G).
TEEFEE LA, SEME TR — 2R A,

The diesel used as lean sponge oil required further cooled, and then cooled with air through
A-204 and finally cooled down to 40°C with circulating water via E-205. The cold diesel
discharge can be taken from there, and the temperature is 40°C and the pressure is 0.6 MPa
(G).Diesel continues to be as lean sponge oil, which needs to be pressurized by pump P-225
before entering the column C-205, and flow control is set before entering the column.

FHAE TSt (1 S 75 223 — B 10, 3 TR A A-204 FI SR 315 4 E-205 FTEFR KA EIE
40°C. Seahve Rl Al Mz ab 5l s, BN 40°C K /17y 0.6MPa(G). 4K 21 ST St f S 78 1
B C-205 /i, TR ARE P-225 JHE, AT ERE.

The pressure of the fractionator overhead is 0.061 MPa (G), which is controlled by the rotation
speed of the compressor (K-201).When Fractionator overhead vapor leaves the overhead 16th
tray, the temperature of it is 106°C, and a sufficient temperature difference is left to prevent the
water from condensing from the top of the fractionator.The top of the column is equipped with
two stages of condensation, the first stage air cooler A-201 is cooled by air, and the second
stage E-202 is water cooled. After two-stage condensation, the vapor and condensate whose
temperature has dropped to 44°C enter the fractionator overhead reflux tank (D-201) , and the
operating pressure of D-201 is 0.03 MPa (G), where three-phase fractionation is carried out to
separate vapor, crude gasoline and sour water.

SHEBETIE Y 0.061MPa(G), i S EHL(K-201)Fl g AT 40 . PR TIES 16 SesiaiinT,
TN 106°C, R/ MBSTHinT VR K B A R i 22 . BETIM B B R HE, 55— =%
ar A-201 ISR A, B 40 E-202 K& . PR T BE R 22 44 °C 1Ol = S BERUEE N 7318
BET R 6E(D-201), D-201 #:4EJE /18 0.03MPa(G), 1EiZAbEAT =H 21, oA i
JIREIK o

The untreated naphtha separated from D-201 is returned to the fractionator through a cold
reflux pump (P-201) as a cold reflux to control the fractionator overhead temperature. Another
steam of untreated naphtha is also pressurized by P-201 and introduced,and then sent to the
inlet of the compressor first-stage water cooler (E-211) .Flow control for this stream is set to
control the liquid level of D-201. The sour water separated from D-201 is pressurized by pump
P-202, and a small amount of sour water is returned to the E-201 inlet to wash the vapor from

the top of the fractionators to prevent salt formation. Most of the remaining sour water is
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incorporated into the one stream of untreated gasoline pipeline of E-211. Flow control for this
stream of sour water is set to control the liquid level of D-201.

H D-201 73 tH IRV 2 7 (B R (P-201 )R BEAE 994 Rl w B TR B2 . 53 — ol &
P-201 JHEJE 51, EERAENL— KA B(E-211N)N T, NIZBPI & s Kzl D-201 1)
WAL

Sour water from D-201flows through P-202 pump where it is pressurized. A little of sour water
turns back to E-201 inlet washing overhead oil vapor, and is used for salt scaling prevention.
Most of sour water merges into crude gasoline piping of one circuit of E-211. This sour water
circuit is provided with flow control to control the interface level in D-201.

H D-201 7r i IER MK 2% P-202 JHIE, ADERRIEKIR [F E-201 A H 352 0, HTFr 1k
ghidh. HRZHMRMAOIFANZE E-211 — IR E L Lo 12 IR IR E R T2 D-201
FhL

At the inlet of the sour water pump P-202, an ammonium polysulfide solution needs to be
injected to remove the HCN (cyanide) carried in the oil and gas from the top of the fractionators.
TERRTE KSR P-202 N HFE AN ZALEE W, T R B Th b #54  HCN (5Uky))
When it is judged that salt formation may occur on the top of the fractionator, the water washing
process needs to be activated.In order to corporate with this operation, the treatment amount of
the fractionator should be appropriately reduced, and the overhead temperature of the
fractionator is lowered due to water injection to the overhead. A water hopper is provided at the
11-layer tray for collecting the wash water, and then returns to the overhead oil and gas
pipeline of the fractionator by gravity flow.

2 VB THURT RE LY IS R, @8 RIKGEIAE . B Az lE, BR824, |
TEETOEA, BRRE SR, £ 11 ZEMAREAKE, HTREREK, ZFEdE)
LA 5] PR B Tl U 2

The absorption and stabilization section receive the untreated gasoline and compressed the
rich gas. The coker gas, the coking liquefied gas and the coker naphtha product are

separated .This section consists of a compressor, an absorption desorption column.

W R E R G AT R S A R i 7 it o 2R 2 B UL RSO s . R
WS J A E B A R

From the perspective of improving the yield of the target product, the lower the inlet pressure of
D-201, the better it is , but it is also necessary to maintain a positive pressure to prevent air
from entering the rich gas system.The centrifugal compressor is equipped with three-stage
compression, the discharge pressure meets the requirements of the absorption desorption
column, and the outlet temperature is controlled below 120 °C to prevent polymerization at high

temperature. The compressor is driven by a back pressure steam turbine.
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MR H = R A K, D-201 IO H R A GF, HIER4EFFIEE, DI ENE
ARG BEOEGENGE 7 =BURS, W0 R RO R 12K, PR BRI AE 120°C
AR, BABT s R R E . AN R AE IR .

The first-stage compression of the compressor increases the rich gas pressure from 0.02 to
0.245 MPa (G), and incorporates crude gasoline and acidic water at the first-stage
compression outlet, which has the double purpose of energy saving and salt formation
prevention.After the mixture was condensed by E-211, the temperature was lowered to 40°C
and then sent to D-202 for separation. The pressure of D-202 is 0.201 MPa (G), and the crude
gasoline separated by D-202 is pressurized by pump P-209 and sent to the 45th tray of the
absorption desorption column; the acidic water separated by D-202 is pressurized by the P-210
and sent to the second-stage outlet of the compressor as washing water and then enters the
compressor second-stage water cooler (E-212); the oil and gas separated by D-202 enters the
second-stage inlet of the compressor for compression, and the second-stage outlet pressure is
0.726 MPa (G).

SIENL— RS &S E 1 0.02 #2528 0.245MPa(G), 76— b4 H 1 N HLVR I LR 1K
AATREFIT 1R 45 B OE H 1) IR E A E-211 KR IRERKZ 40°C G D-202 #1770 55 .
D-202 /724 0.201MPa(G), & D-202 43 th IR A SR P-209 T /% 5 1% RIS IR IE 2 45 =
BAt: 28 D-202 73 IR I /K 22 P-210 JH & )5 2 UL~ Ze s DR EK G BEN R4l — 2
FKAHR(E-212); £ D-202 43 Kl HE N EAEHL RN FREAT RS, R0
0.726MPa(G).

The oil and water from the second-stage outlet are mixed with washing water entering into
E-212 and cooled to 40°C by circulating water, and then enter to D-203 for separation.The
pressure of D-203 is 0.682MPa(G), and the crude gasoline separated by D-203 is pressurized
by pump P-211 and sent to the 18th tray of the absorption desorption column; the acidic water
separated by D-203 by the P-212 and sent to the third-stage outlet of the compressor as
washing water, and then enters the compressor three-stage water cooler (E-213); the oil and
gas separated by D-203 enters the three-stage inlet of the compressor for compression, and
the compressor outlet pressure is 2.207 MPa (G).

TR WA SEREAKR AN E-212, BIEMKA AR 40°CJEHEN D-203 #4770 5. D-203
J£ 7174 0.682MPa(G), % D-203 4 IR EA R P-211 FHE 515 B IRR IS 5 18 EHE A
2 D-203 7r tH IR /K 252 P-212 JHE J5 2 UENL =20 FHEBRERK, #ENEHHL =K 4
(E-213); £ D-203 75 th Kl Uk A R ZEHL =N DUEAT R 46, SURMLH 1K 18 2.207MPa(G).
The three-stage outlet oil and gas mixed with washing water enters E-213 and is cooled by
circulating water to 40°C, and then enters into D-204 for separation.The pressure of D-204 is
2.162 MPa (G), and the crude gasoline separated by D-204 is pressurized by pump P-213 and

then merged into the outlet stream of pump P-211, and is also sent to the 18th tray of
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absorption and desorption column; The acidic water separated by D-204 is sent to an acidic
water collection tank (D-209).

=B Hl AR SRR KEN E-213, BRI KA AT E 40°CJEE N D-204 #4770 . D-204 &
7177 2.162MPa(G), %4 D-204 7 H A AR P-213 ARG IEAE P-211 H O, ks
BRI IE S 18 EEE AL, 4 D-204 73 IR I KGR IR VEK I 4 #E(D-209) .

The upper 24 layer sieve tray of the absorption desorption column (C-204) is an absorption
section, and the lower 26 layer sieve tray is a desorption section.The bottom of the column is
equipped with a reboiler for the C2 component in the desorption stabilizer feed to meet the
overhead liquefied gas product specification of C-207 column. The function of the absorption
section is to recover the C3 and above components in the coking dry gas as much as possible.
The absorption column pressure is 2.068 MPa (G), and the quality target of dry gas is
controlled by adjusting the amount of making up the absorbent.

RS AW 15 (C-204) i) _E R 24 JZ 0 LIS S WIS BE, AR 26 2 I ALIE S ik Br. PSR E &
T FH T AR e B EE R ) C2 4143, DA L3 C-207 TTHRAL = i d5hm . WL 1E T /2 R
ATREFIC AL T C3 KA 414y, WRISHE TR B Yy 2.068 MPa(G), U i H hxilid i
HEAI TR AL R AR

Under the operating conditions of C-204, condensed water may appear in the middle of the
column. Therefore, a reflux is set at the bottom of the 26th layer of the bottom of the absorption
section, which is taken out from the oil collecting tank and cooled to 40°C by the cooler (E-214)
at the middle section of the absorption desorption column,and then it enters the cooler and
separator (D-205) of the middle section of the absorption desorption column. The condensation
water collected by D-205 is sent to D-209, and the bottom oil of the absorption column is
pressurized by pump P-214 and returned to C-204.

£ C-204 BRAELA N, BErh ] GE I8 K, DRIHAE MR BR I EE 56 26 R HE A A e B — AN Rl
MEEMFRHIH , IR S o B 1 28 (E-214)74 H1 52 40°C J5 1t NI ISR 3 Hh BvA H 3 43 B
#5(D-205), D-205 WAL KB 1% 2 D-209, WRUKES IR FHZE P-214 F+ % J5 iR 7] C-204.
The gas phase at the top of D-204 and the crude gasoline separated from the second-stage
and third-stage knockout drum of the compressor enter the 18th layer of C-204. In the
desorption section, the 16th layer tray is provided with a dewatering side line, which is taken
out from the oil collecting tank and enters the water settling tank (D-206)of absorption
desorption column. The tank is fully operated, and the overflowed hydrocarbons are returned to
the 15th layer tray of C-204. The free water collected by D-206 is sent to D-209.

D-204 THH) R 5 R4l — 2% =27 it AR AT RE N C-204 U5 18 J2 . TEARIBEH
16 EEE R KL, 2 MZ NEEMAR 51, BE NSO 5 /K DR T (D-206), 1245 a1l T £
&, MR MEIRIR[E] C-204 £ 15 JZHE4 . D-206 WA i 25 /Ki% % D-209.

The desorption section is provided with a 2-stage reboiler, wherein the middle-stage reboiler

(E-215) is placed on the 8th layer, and the E-215 heat source is stabilized naphtha.The bottom
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reboiler (E-216) uses the middle section reflux of the fractionator as a heat source. In order to
prevent the condensation and fouling of diolefins contained in the coking naphtha therein, the
E-216 is necessary to adopt a concurrent heat exchange process flow.The temperature of the
sensitive plate used to control the E-216 load is set on the 4th tray and controlled by the flow
rate of the middle section reflux of the fractionator.

R B 2 BrE ey, HorhBE A (E-215) B LS 8 )2, E-215 HE AR A i . £
JEEEE b 2% (E-216) K FH 70 18 b B IRl AR st D9y ik fE A A it b & IR AE L SR S 460
E-216 5 R MG S AR . T E-216 S i) R BUBGR 2 sl i A5 4 E8A L, did sy
R B B ) B AT

The heavy components carried in the overhead lean gas of C-204 are further recovered when
entering the resorption column (C-205). The C-205 is equipped with a 24-layer sieve tray.The
rich absorption oil leaves the C-205 and is heated through the diesel oil /absorption oil heat
exchanger (E-203) and returned to the fractionator (C-201). The overhead coking dry gas of
the C-205 column is cooled by a dry gas water cooler (E-234) and sent to the outside of the
plant.

C-204 TiZ5 = A 485717 1) =5 40 73 FE 3F N\ FEIRISCES (C-205) 2> i gt — 2 [al i . C-205 i & 24 J= 5 L%
ko & S BS T C-205 20k S W WL 4 #A 2% (E-203) B 5 3 i #4v 1R 1] 43 1 % (C-201) . C-205
BT TR KR AR (E-234) 4 H X 2R E AN

The Stabilizer (C-207) is equipped with a 36-layer sieve tray with and the operating pressure of
the column is 1.331 MPa (G).

T BE(C-207) B F 36 EiifLIk AL, #1ELJ) 1.331MPa(G).

The bottom of Stabilizer is equipped with a reboiler (E-220), which uses medium pressure
steam as a heat source.Similarly, in order to prevent the condensation and fouling of diolefins
in the coking naphtha, the E-220 is necessary to adopt a concurrent heat exchange process
flow. The temperature of the sensitive plate used to control the E-220 load is set on the 4th tray
and controlled by the steam flow.

R T I A T 3% (E-220), A PR FE 28V Ao FRLRE A LA A A B0 — ke 7 R
EEYE, E-220 K HIBGR e Aanife . B T4 E-220 ffs 1) R SO FE s BAE S 4 8 |
TR 2R R AT

The coking naphtha product and the supplementary absorbent at the bottom of stabilizer are
firstly exchanged the heat with stabilizer feed through the E-232 after being pressurized by the
pump (P-217A/B) of stabilizer, and then sent to E-215 to provide the heat source for the
intermediate reboiler of the desorption section.

Fi 58 15 R B R A A I et 7 ot B kb FE MRS AR E B RS IERA2 (P-217 A/B) T J5 16 Y4 E-232 53
JE RS HERHEE, ROk 2 E-215 B Ia] E 0 AR AR AR

The stream flows through A-217 and E-218 and then cooled to 40°C by air and circulating
water. After that, it is divided into 2 routes,one of which add absorbent to the top of C-204
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column; Another stream of coke naphtha product leaves the plant with a boundary pressure of
0.85 MPa (G).

ZIRZIBR A A-217 I E-218 ARG KA E 40°C. Z a7 2 #%, —B&AM RIS
£ C-204 T,y —H Akt i R E, WK 0y 0.85MPa(G)-.

The liquefied gas is distilled from the overhead and cooled down to 40°C through a stabilizer
overhead condenser (E-219), and then enters to a stabilizer overhead reflux tank (D-208), and
then withdrawn by a stabilizer reflux pump (P-215). After being pressurized , it is divided into
two parts, one part is used as the stabilizer reflux, and the other part is sent to the outside of the
plant as liquefied gas product.

AR MNEETE Y, it Faoe I EE A B (E-219)% H1 5 & 40°C H#E N e e 55 10 =1 i 6#(D-208)
PR B Bl AR (P-215)diltt, THEJE 0 AMER 7y, —EB A E A E B I, 55— AE 9 ilidk
ik R R E AN

1.1.3.3 Flexigas processing section &R & ALFEEE 5>

The flexigas leaving E103 enters the three cyclones and venturi scrubber to remove the fine
coke powder, and then enters the direct contact column to remove the moisture and fine coke
powder carried by the flexigas.After that, the flexigas enters the COS (carbonyl sulfide)
conversion reactor, and the COS contained in the flexigas is converted into hydrogen sulfide by
the catalyst. And then the flexigas enters the amine liquid absorption unit to remove HzS. The
control specification of H2S  containing in the final delivery flexigas from the plant is less than
10ppmv and total sulfur is not exceeding 60ppmv.

T E103 BRI AHEN =R e SR as L BR a5y, 2 J5 I N BRI S, Bt OGS
PERF Ky S AR $2 ok, RIESHEAN COS (BRI Heifesopiay, HI ALK RIES
P& ) COS Hefb itmifb Al . 2 Ja RIGEHEANNZHB MR TT, BRisdh i HoS, &L ER
FIESIERFEFR NS HaS /N T 10ppmyv HE A KT 60ppmv.

The cooled flexigas enters the three cyclones,the inlet temperature of three cyclones is 215 ° C,
and the pressure is 0.221 MPa (G).The three cyclones can recycle about 62% of the fine coke
powder in the flexigas.The recovered fine coke powder enters the bottom cone of the three
cyclones container (D-301) through the three cyclones leg. The cone section needs to be
provided with external heat tracing, and the fluidizing medium also needs to be heated with
nitrogen. Nitrogen was heated to 250°C by an electric heater (F-301).

SRR RIESEAN =, ZJRANIEE N 215°C, K718 0.221MPa(G). =g ] [RICR 75 <
2] 62% 4R N o RIS SR A AR Ry il 1 = e Rt RHE N = e 25 45 (D-301 ) I FB U4 . % B HE B R
BEAMB AR, WA TR R A INAE . A g (F-301) B m#4 2 250°C .

The fine powder reclycled by the three cyclones is then sent to the coke powder silo (T-401),
and the main air is used as the fluidization medium, and is transferred through the finned tube.

The temperature of entering the T-401 is about 60°C.

Hengyi Industries Sdn Bhd  JEi&520k (3C3€) BIR/A Page 28 of 924



Flexicoking Unit Technical & Operation Process Specification HYBN-T4-06-0401-2021-2

eI LA B T R 2405 2 AR B (T-401), F 3 RE NI T, 3 R & i, #F T-401
HITRZZ) 8 60°C .

After leaving the three cyclones, the flexigas at 215°C enters the Venturi scrubber (DY-302),
and there are multiple sets of nozzles at the throat of the Venturi scrubber where fine coke
powder are further removed by spraying water to remove dust and cool off.The diluted slurry
with coke enters the venturi separator (D-302) in the tangential direction. The flexigas is
separated from the slurry in D-302. Part of the slurry is pressurized and circulated through
venturi slurry pump (P-301) ,and then returns to DY-302.In the P-301 discharge pipeline, it is
necessary to inject alkali and add the scale inhibitor. In the start-up phase, alkali injection is
required, which is used for neutralization the SO2 with higher concentration in flexigas during
the initial stage of the start-up.The scale inhibitor is injected into the P-301 outlet line through
the scale inhibitor skid PA-301, which can inhibit the scaling of calcium carbonate and
magnesium carbonate on the internals of the baffle tray of the downstream slurry stripper
(C-301).

I =0, 215 CHREEA S B BER AR (DY-302), 7E 3 I B vk & Wi A i 2 2 mi s,
2K BR BRI, 32— 0 I R ARy o S R MR V) 207 ) BEN SC e B 73 B 4% (D-302), /£ D-302
WRIE G HIB I TT, 8 RGE IS 525 e B (P-301) THIE 3, iR I8l DY-302. £ P-301
Hh VB AT SRR NG ), TF L BERE S0, T TR AT A RS S W A
SOz, JEITFHIGF4ES PA-301 7E P-301 H A LRy NFHIG R, mIHpfilmeiRes . BRIRELTE FIFK
BRIRIE (C-30 ) T s B N A 453

The coke-containing slurry enters the column C-301 after heat exchange between the slurry
stripper feed heat exchanger (E-302) and the stripper bottom slurry.The C-301 feed will contain
some light components such as NHs, H2S and CO, which need to be stripped by low pressure
steam to make the bottom slurry free of such materials. In the middle of the column C-301,
alkali injection is required to react with chloride ions, which is beneficial to stripping out NH 3 in
the slurry.In order to prevent the fine coke powder from clogging the tray, a baffle tray is used.
The C-301 column stripping gas is returned to the venturi scrubber (DY-302).

B EIIAE MRS R AR (E-302) 5 1R S B IR MU #4 5 3 NI C-301. 7£ C-301 #EkL
HORE & A B0 1 0 NHs HoS A1 CO Wy /), 7 B IR ARV, I R & )
Jit. FERE C-301 i TEVEm, (I 5 TR, AHF TR R TE NHs. 7 Biikgns
B FEREAE, R . C-301 BV VAR [n] 2 3 . B P F 4% (DY-302) .

The diluted slurry from the bottom of C-301 is pressurized by pump P-302, and then exchanged
the heat with C-301 feed through spiral plate heat exchanger E-302, and then passed through
the diluted slurry cooler (E-303)of spiral plate type. After cooling with circulating water, it is sent
to a slurry storage tank (T-403/404).

KH C-301 REE M, HH P-302 JHE )5, 5 C-301 BERI IR et v & E-302 ##vm,
FRAMG AR M A AN 43 (E-303) B KA HN 5, 18 B H T HE(T-403/404) .
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At the initial phase of start-up, the reactors and scrubbers ,Heater an Gasifier system will use a
large amount of superheated steam to help the equipment heat up as quickly as possible. This
steam will enter the flexigas system, which will be condensed and eventually discharged to the
diluted slurry tank. At this stage, the amount of diluted slurry at the bottom of C-301 will be 60%
higher than normal. At the same time, in order to prevent the deposition of fine coke powder
herein, the linear velocity of this section pipeline is higher. Therefore, the two pumps P-302
need to be operated at the same time during start-up.The design head of the pump P-302 and
the design flexibility of the E-303 shall meet the requirements of this working condition to avoid
operational bottlenecks.To reduce the pressure drop, the part of cold and heat flow of the
E-302 are allowed to use the crossover.

TETF A, =8RG KB AR IS ST HR . XTI RIE RS,
7Bk Je B 2 HE B M A . B BL C-301 JEE PR B SRR B EUIE % st 60%, A Dy iy 14
FEMTEL TR, B R BTH R R m  IF TI B R EAA M G 2 P-302 [FIRFiZ17. 2% P-302
R BT A E-303 MY TH s It I J5 6 2 2 LOLER, DA AR ma. AR b, i
E-302 {74 PR FCVFER 73 A B8 2k o

The temperature of flexigas leaving the venturi separator (D-302)is cooled to 93°C and is
cooled down to 55°C via a first-stage contact cooling column (C-302).C-302 is a packed
column with circulating reflux. The circulation is established via pump P-303 at the bottom of
C-302 column. The acidic water reflux is first cooled to 55°C via a first-stage contact cooling
column return and flows back to air cooler (A-301). After that ,the acidic water reflux is cooled
to 40°C flowing through another stage contact cooling column subcooler (E-305)and returned
to the column. Each plate type E-305 is designed according to 100% capacity, and one of them
is allowed to be cleaned offline. A filter SR-310 is installed in front of the E-305 to prevent scale
or other impurities from clogging the plate heat exchanger .Pump P-303 outlet also introduces
a stream of acidic water into the venturi scrubber (DY-302), and a flow control is placed on the
stream to control the level of the first-stage contact cooling column (C-302).

RIERE T B 345 (D-302)W & 2 93°C, & — A E155(C-302) 4 ¥4 A1 %) 55°C .
C-302 & WA MEFA R A RES, JEid C-302 KM P-303 &/ I53H, MRYE/KEIH e s —
AV H S R 25 VA 35 (A-301)A H1 32 55°C, 2 J5 FHE — g fild #1318 5 ¥4 23 (E-305) 1A 21 22
40°CJrikE, fEMa E-305 B FH M 100%88 1 kit v 1 G745k, E-305 |
WAL EAS SR-310, B tk/KIa sl A 2 B FE MR . JR P-303 th ik 5| Hi — BRI KA SC
HPEVRAR(DY-302), {EAZBI BB S R ) — P v 2035 (C-302) 15 IR AL -

The inlet of first-stage contact cooling column (C-302) bottom pump needs to inject scale
inhibitor to suppress fouling of the downstream heat exchanger.Operating experience has
shown that acidic water reflux systems are highly susceptible to fouling.

— AV AN B (C-302) AN LR E ARG A, LA i as g5 . BT 2R R R
KB FR GEb 5 45 3
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If the fine coke powder contained in the flexigas breaks through the precaution of the defoamer,
the operation cycle of the COS conversion reactor (R-301) will be shortened, and the flexigas
containing water will also poison the catalyst in the R-301. Therefore, a two-layer
FLEXICHEVRON type defoamer is required on the upper part of the first-stage contact cooling
column (C-302) for trapping the entrained fine coke powder and water droplets.

R TS AR i R R R AR HIBTVE, K4kl COS B e M 43 (R-301) iz AT il 1], R
K E R-301 WA BRI — Zfe il 2125 (C-302) L 7 I B 2 |2
FLEXICHEVRON #YRRA#S, F T4 8 e s i ik KoK .

Before entering the R-301, the flexigas shall be reheated by low-pressure steam via the
carbonyl sulfide preheater (E-306). The initial and final temperatures are 120/135°C,
respectively. The purpose of increasing the temperature is to prevent the alumina catalyst from
condensate formation. R-301 and E-306 need to be designed as one in service and one in
standby, switching operation.E-306 is placed above R-301 and after it it converted via the
exothermic reaction , the outlet temperature rises to 141°C (EOR).

RIS R-301 Z 1l Jo & PR ILHR T AAZR (E-308) FR R 28 VR HL B B n a4, BT AR B I
7399 120/135°C, THIR# H FZF7 Ik 7E S AL A7) B B ILBER . R-301 [ E-306 5 itk 1
TP 1%, UlERfE. E-306 B T R-301 177, &R MHEE, HEREZT S 2 141°C(EOR).
After leaving R-301, the flexigas enters the second-stage contact cooling column (C-303) and
is cooled to 42°C. The C-303 configuration is similar to C-302. It also uses a packed column
with recirculating reflux. The bottom acidic water is pressurized by pump P-305filtered through
filter SR-311,and then cooled to 38°C by circulating water in a second-stage contact cooling
column (E -307) and returned to the middle of column C-303 and distributed to the lower
section packing of C-303. Each plate E-307 is designed to be 100% capability, allowing one
to be cleaned offline. The circulating water entering E-307 also needs to be pre-filtered through
SR-303 to prevent fouling and blockage the plate heat exchanger.The acidic water circulation is
used to control the flexigas cooling temperature, and the acidic water discharge is used to
control the bottom liquid level of the C-303.

BT R-301 J5, RGN gz fidA 1 (C-303) 44 #1458 42°C. C-303 Bt & 5 C-302 FHik,
R IR R R, BRI K& P-305 THiE, it iEds SR-311 i€, AJE1E %K
LA v H BEIE IRV 25 (E-307 ) A FA /K ¥ # 22 38°C JF iR [F1#4 C-303 H1if, 43 lid & C-303 T Bririkl.
B E M E-307 BT IR 100% A /i, RvFHT 1 GEHTE 200G vE. 2 E-307 R /K B
Fld SR-303 BEAT WL UE, By IL S5 IRtk e . R KOG & T4 ) R A AR B, IR
AKAMER R T2 C-303 f 35 IR A «

C-303 is also provided with the upper section packing. The function of this section of packing is
to assist the deamination. The upper part of the circulating reflux is established by the pump
P-306. The recycled purified water is used as the medium to control the flexigas containing NH3

less than 15ppmv.The advantage of controlling the NH3 content here is to reduce the solvent
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consumption of the FlexSorb (Flexible Coking Special Solvent).A filter SR-304 is provided at
the outlet of the pump P-306.The flexigas then enters the FlexSorb unit to remove hydrogen
sulfide.
C-303 it A _EBUEE, ZBIRRIHIERIOV B, EBAEM BlEE 4 P-306 #57, KM
6] FH 4 A6 K A 57, 2 1) R % <& NHs /N T 15ppmv. 78 451 NH3 & & AR 552 7T B4 FlexSorb
CRIGENL FHVERD BRFERE. £ P-306 HHWE [ idJEd SR-304. ARG 4 T RN
FlexSorb f. 7ot Braifb A
The FlexSorb process is patented by ExxonMobil. The H2S contained rich in CO: of the flexigas
is highly selectively absorbed by the Sterically hindered amine, so that the H.S in the purified
flexigas is less than 10 ppmv.
FlexSorb T2 ExxonMobil % FJ45 A . % A7 BH i e 458 1 MW 0 & 2 CO2 19 R 35S H 1) HaS,
fif AL 1 R 15 HeS 7T 10ppmve
The flexigas is cooled to a temperature of 42°C after washing and enters the flexigas
desulfurization column (C-304) for removing H2S. C-304 is set with 2 stages of packing and the
lower section of the packing is washed with 30w% FlexSorb® solvent.The upper section of the
packing is washed with deoxygenated water to recover the FlexSorb® solvent entrained in the
lower section.The differential pressure control of the dilute phase pressure of the flexible coking
reactor and the dense phase pressure of the heater determines the boundary pressure of the
flexigas. The boundary condition of the plantis 0.11 MPa (G).In addition to a small amount for
medium pressure steam superheater (F-102) in this plant, the flexigas is mainly used by other
users throughout the plant.
RIERAVBIREE R 42 CREN RIE ik E (C-304), HTHERH A1 HaS. C-304 i E 2 Bt
R, NBUEELH 30w% 1) FlexSorb®va AIBER: . BRI R EUK RS, RO B BRI
FlexSorb®Va il . R imFE AL S B s M s ) 5 i ds B b s 0 B IS Z2 1 )ik T RGN FHE
Jie ABEDFFA N 0.11MPa(G). Fr/b B HEACRE & b I &V A (F-102) (8 F BAAh,  RiES
T HA A .
After the washing water is pressurized by the washing water pump (P-309), it is filtered through
SR-306 and then circulated to the top of C-304 and distributed to the upper section packing of
C-304.Low pressure boiler feed water (BFWL) is used as make-up water for the upper
cirulation of C-304.The concentration of FlexSorb solvent in the washing water system is
maintained by controlling the amount of make-up water. Excessive washing water is controlled
by the level of passing through the middle oil collecting tank and drained to the inlet of the
C-304 bottom FlexSorb rich solvent pump (P-310).
Ve IK AP /KIE(P-309)t E J5, Jtidid SR-306 i 8 /5 1§ £ C-304 1Tk, 4% C-304
FBOER, RSP K (BFWL)AIME C-304 FEBAEIAHIAN e /K. BT HI A 78K &, DAIRFF
FlexSorb & FIFEE /K RGN BRI . 1 B R PevKilid th f AR s MRz 3], AhE2 C-304
P& FlexSorb & #7122 (P-310) [ A H .
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The FlexSorb rich solvent containing H2S and CO- is pumped by a solvent rich pump (P-310) to
a solvent regeneration column(C-305).Before entering the C-305 ,rich solvent is heated by the
C-305 bottom lean solvent via the welded plate heat exchanger E-310 . Flow control was set on
the route to control the C-304 bottom level.The flow control valve should be placed as close as
possible to the solvent regeneration column.E-310 is required to be designed as two heat
exchangers in parallel with 100% load to ensure that one of them can be cleaned offline when
the heat exchanger is severely fouled.Filters are required to arrange at the inlets of hot and
cold flow of the E-310 to avoid plugging the channel of plate exchanger.

T H2S Hil CO2 11 FlexSorb & ¥ 71 HH & ¥ 7142 (P-310) 4214 21V 71 1 4E H5 (C-305) . i3 C-305 il
VA 2R R E-310 #¢ C-305 BEETUIAEAIINA, iz L B H T84 C-304 K
AT o I R T R AT RESET VAR AR A AT B . E-310 ER BTN 2 & 100% 5 fif (1) R I i,
PR DR A A% ™ B G5 TR I o VP Hrp 1 ST A Ve . E-310 A PR N F B E I jEds, L
T A 4 FE AR IIE

The feed position of the solvent regeneration column (C-305) is above the stripping section of
the column, and only four layers of trays are placed above the feed point, which is the rectifying
section of the column.The operating pressure of C-305 is 0.127 MPa (G), which is determined
based on the acidic gas outside the battery limits of the plant. The sulfur plant requires an
acidic gas boundary pressure of 0.09 MPa (G).

T A2 25 (C-305) Y BE BH B AR SE ISR B 17, ERERLS EITARE 4 I8, EERRS 1
Bt. C-305 #A4E 5k /) 0.127TMPa(G), %k i3k TR 3 B SR AT, i B SRRk
AU S 14 0.09MPa(G).

The H2S and water steam stripped out from the top of the solvent regeneration column (C-305)
are condensed and cooled to 48°C by the regeneration overhead condenser (E-313)
regeneration column overhead subcooler(E-315).The solvent regeneration column overhead
gas is washed with low pressure boiler feed water (BFWL), and the washing water can dilute
the ammonia concentration of the overhead gas.The regeneration column reflux tank (D-304)
receives the overhead gas condensate, and a part of the liquid phase is separated as a
overhead reflux to return to the solvent regeneration column; a part is used as an acidic water
efflux.The effluent acidic water can carry away the accumulated NH3 and cyanide and send it to
the acidic water stripping unit.The overhead gas phase of the regeneration column reflux tank
(D-304) is tail gas rich in H2S and sent to the sulfur unit.This pipeline requires steam heat
tracing to avoid condensation and corrosion.D-304 also collects polycyclic aromatic (PNA)
components in the flexigas, which is periodically sent to D-102 via a regeneration column
overhead waste oil pump (P-312).The pump can also be used to remove light hydrocarbons
accumulated in the D-304 overflow partition.Both the reflux and the effluent acidic water are
pressurized by pump P-311.The defoamer (from the defoamer skid PA-303) is injected into the

overhead reflux to suppress the tendency of the solvent regeneration column to foam.
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oK B VAT AR 25 (C-305) B THYUHE Hi K 1 HoS MK 28 U4 FRA BE T4k # (E-313) FRAE RS T 5 V4 2%
(E-315)A B4R A1 22 48°C o i PRI TR AR A 45 /K (BFWL) B, Beidk /K i A Re 25
TR RIRSE . PSS RIE(D-304) MO THABER, 73 B BURH — 8701 D Tt Il 3t 3 [m] 3 771 7
A8 — I AR IE K AR SMFERIRR MK AT AT A2 AR ZE I NHs FIEALY) , 38 BRI KIS E .
FRABSIAHE (D-304) AR & & HoS KRR, 1AM E . 84T AT, Dl
AP LR . D-304 L BEER B RIE P I Z A7 EIR(PNAYAH 7Y, 2R AR B TS i 42
(P-312)E #Hi% & D-102. %458 n] FH T 2 Fk D-304 iR AR AR . B S A HERR 1 7K
Bz o8 P-311 FHE . JHIEAICR B HIE S PA-303) T A RIS T [, DAV 75 AR
PEH R IR ) o

A reboiler (E-311) is placed at the bottom of the solvent regeneration column (C-305). The
reboiler is a thermosyphon reboiler, and low-low pressure saturated steam is used as a heat
source. The liquid film temperature in the reboiler is minimized. The condensate water
condensed by E-311 enters the condensate tank (D-305) and then flows into the condensate
air cooler (A-304).The bottom of the C-305 lean solvent introduces a side line into the solvent
recovery unit (E-312) to remove the heat stable salt (HSS) which is chemically reacted and
produced from various components in the flexigas and accumulates in the FlexSorb solvent.
The medium pressure steam after decreasing the temperature provide the heat for the E-312.
In the E-312, the steam will boil the FlexSorb lean solvent and the gas phase will return to the
solvent regeneration column. The heat stable salt (HSS) will accumulate in the vacuum residue
of E-312. When the E-312 is shut down, it is diluted with several times of water and discharged
into the vacuum residue pool(T-303).The vacuum residue is in the form of a viscous liquid,
which needs to be vacuumed away by the negative pressure tank truck and transferred out of
the plant.In operation, the operational goal of E-312 is to maintain the concentration of heat
stable salt (HSS) in the FlexSorb lean solvent at 6w%.The condensate produced by the E-312
tube passes enters into the condensate tank (D-307) and then enters the condensate
expansion vessel(D-308). The low low pressure steam that is flashed out to the header, and
the condensed water flows into the air cooler (A-304).After cooling, the condensed water is
sent to a deaerator (DH-101).

T A 85 (C-305) i B B P 28 (E-311), ZHE A APUTRAE I, RAMKCEEMZIR
VERFIR . fF A3 E 28 T RR T k. 4 E-311 ARt 1SS K N2 K HE(D-305), 2 5
NEEAE K Ve 23 (A-304) . C-305 JEEHBTLVA 771t — B Bk NI 7 NS 2% (E-312), I DA B
P Eh(HSS). #iasE #h B RIS Z R 70 24 22 [ ST, 2BV 3R AE FlexSorb ¥ .
E-312 R A E MR G B P R Z8IR, 78 E-312 PN, %2752 FlexSorb #HiA &M, M
IREIEFI A . e $h(HSS) AR TE B-312 IR N . 24 E-312 1% i, FHJLREIIKE
HOMRE I HE R 9 1 (T-303) N o 108 SARIEAARIR, TR UEREENGE, B E . I
t, E-312 iz 47 H AR 4 FlexSorb S 71 #A3 5E #h (HSS) KM B 4E 57 6w% . E-312 EH%
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P RS K N RS K EE(D-307), 2 Ja it NEEEE Ky 4 43(D-308). [N H R Z8VR B 8,
B KRN TR 25 (A-304) . 1 J5 k4 /Kik 2 FR 4 43 (DH-101).

The FlexSorb lean solvent from the bottom of the solvent regeneration column (C-305) is
pressurized by a regeneration column bottom pump (P-315), first exchanged the heat with the
rich solvent in E-310, and then passes through a lean solvent air cooler (A-302) and a lean
solvent cooler (E-314) and is further cooled and sent to a lean solvent tank (T-302). The
T-302 requires a system storage tank function that can hold all of the solvent when the plant
is shut down. The tank is protected by nitrogen.

oK H VAT 5 AE 35 (C-305) IR H ) FlexSorb #3874 P AE R R A2 (P-315) 7, SE1E E-310 5% &
I, 2 Ja G THT SV 35 (A-302) FIZT I IV H 845 (E-314)idE— D W Hl 5 , 125 213014 71 (T-302)
Wo T-302 FHEES RGMETEDIRE, ML) (& LK, ZEE T wEIMER, ZEEE 2SR
The fresh solvent is placed in a fresh solvent tank (T-301) which is protected with nitrogen. The
solvent can be sent from T-301 to T-302 by pump P-307.A 30% concentration FlexSorb lean
solvent can be prepared by adding demineralized water in T-302.

VAR B TR A RE(T-301) 9, ZEEBCA BRI . IR P-307 FRRVATIA T-301 iX 2
T-302. 7£ T-302 Wi hn ARR Eh 7K vl i 4 30% K ¥ FlexSorb #3471

The FlexSorb lean solvent is withdrawn from the lean solvent tank (T-302) via a FlexSorb lean
solvent feed pump (P-308), filtered through a filter SR-305 and sent to a flexigas desulfurization
column (C-304).Due to the presence of trace amounts of hydrocarbon impurities in the flexigas,
the lean solvent needs to be injected with an antifoaming agent before entering the C-304.
FlexSorb 71 7i# it FlexSorb 73 1 77133E Bl 42 (P-308) M #4571 E(T-302) il 1, 225 2% SR-305
RS IR 2 RSB BEE(C-304). W T RIGAPAFIERME IR, THRFIFEREN C-304 il
HENH I

The lean solvent feed pump (P-308) is selected to meet 125% of the solvent required by the
flexigas desulfurization column (C-304), bypassing the additional 25% of the FlexSorb solvent,
and filtering and recirulating to remove any insoluble corrosives and other suspended
solids.The filtration system consists of a first -stage mechanical filter (SR-310), a second-stage
activated carbon drum (D-306) and a third-stage fine filter (SR-311).0f the 25% of the
recirulating amount , only 10% of which requires D-306 and SR-311 filtration, and another 15%
is only filtered by SR-310.

TRV HERLE (P-308)1k A 75 i /& R 35 UL 5 (C-304) I FR VA FI R 125%, AZH 25% (1)
FlexSorb &7 & 551, HEATILIETEI, AR FATMANENE R AL B Bk . i iE R 4
H 58— UGS JE 5 (SR-310) 55 — 4 Mk sk i (D-306) ¢ 2 = ZFE AM i JE 4% (SR-311) A . 1E
25%MIEHET, KA 10%MEH & D-306 #1 SR-311 i€, 5A 15% Hidit SR-310 it j&.
The plant is also equippend with a subground solvent tank (D-309) for collecting low-point

drians and blowdown of FlexSorb solvents.The solvent is returned to T-302 via pump P-314
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and filter SR-309.The D-309 is also used to collect a portion of the FlexSorb solvent when the
plant is shut down.

FEIEWA 1T VAT RE(D-309), FTHiHE FlexSorb VMR sl HFBONIHRS « 778
P-314 Hiid jE#% SR-309 ik [ T-302. 7E3E 4% L, 1% D-309 thH Tk E#Br FlexSorb %
7o

1.1.3.4 Coke powder loading section #¥5 2% 22 &5 7

In normal operation, the bed coke from the 200°C coke quench tank (D-101)is sent to the bed
coke bin (D-401) by means of pneumatic conveying with cold conveying air. When the plant is
shut down, the bed coke is discharged from the quenching section of the heater R-102, and is
sent to the D-401 by means of pneumatic conveying with hot conveying air .The heater (R-102)
does not heat up during the first phase of start-up, and it is necessary to quickly add coke
powder to R-102. The main air is used to pressurize the D-401. The main air is also used as
the conveying air at the bottom of the D-401. The fluidized coke powder is pumped to the coke
charging hopper (BN-402) and further pressurized into the heater(R-102), At this

stage ,CY-401 is not put into service.An the second stage of start-up, the coke-filled cyclone
separator (CY-401) shall be activated to prevent the main air from entering the heater (R-102).
The coke powder enters the BN-402 from the D-401 through the cyclone leg of CY-401.Then,
using the height difference between BN402 and R-102 makes the coke powder flow into R-102
by gravity.

IEHBRAEIN , PR 2 A8 F v far ik KU U0 Hmik 1977 UM 200°C AR T i (D-101) ik 2K 2 £5
Bl (D-401). M3 EF TR, RZEHEMINAZ R-102 S4B H, Ak Xusid < sy
APk % D-401. FF LM B IR (R-102) A& THE, %P B 2R R-102 P in N £45 .
FIH WX D-401 #EA77 £ XUERIEVE Y D-401 ECHEB ML R, a4 i £k Rk 2=
FERFEIURL L (BN-402), Jfit— B Rk sk N In# R (R-102), BBt CY-401 A H . T L5
B, @0 AR BIAE XS B4 (CY-401), k% 3 AN #ER(R-102), £E8 A D-401 il
CY-401 173 kHR3E N BN-402. 2 J5 % H BN402 5 R-102 Hm 2z, fHFEk 8 ) B R-102.
The bed coke from the bed coke bin (D-401)is sent to the coke conveying hopper (BN-401)
using cold conveying air.This section of the pipeline is a finned tube that reduces the
temperature of the bed coke entering BN-401 to 60°C (at least to 90°C), after that ,it is loaded
and shipped out of the plant. Two sets of finned tubes are required, one for normal operating
condition and two sets are put into operation at the same time when it is in low coke gasification
case.The amount of coke flowing out of D-401 is controlled by a slide valve, and the pressure at
the coke-air mixing point needs to be monitored during operation.

IR £E H K Z BB (D-401) 5 FH v 4anics A s 2 A2 R ik k) 2H(BN-401) . ZBUE L NP,
R Z R HEN BN-401 BB B 22 60°C (/D H %2 90°C), ZJakEia i E . @ EERK
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B2, 1HHATIER L RERSIAE LI P4 R . @ g i s D-401 4
wAE, BAEP R R R-TRE R R,

The 215°C fine powder collected by three cyclones is sent to the coke powder bin(T-401) by
using the main air as the fluidization medium. It is a finned tube, which reduces the temperature
of the fine coke powder entering into the T-401 to 60°C (at least to 90°C), after that ,it is loaded
and shipped out of the plant.

215°C A = Jie [ A 4y it oA Y 3 AR DRt A A it s Bk B Ak Bl (T-401), XBCE SOV
firgn kgt N T-401 IR Z 60°C(RFHEMZ 90°C), ZEFiEhiE.

The air and nitrogen used for pneumatic conveying enter the bag filter (SR-401) through
different processes flow , and the gas filtered by SR-401 enters the coke powder venturi
scrubber(DY-402) and the coke powder venturi separator(D-402) is subjected to dust removal
treatment and finally discharged into the atmosphere through a powder coke draft fan
(K-401).Normally, DY-402 is used as a supplement means to the bag filter (SR-401).When the
temperature of the medium exceeds 260°C which is the upper limit of the SR-401 operating
temperature, the SR-401 bypass route is required.When the SR-401 is bypassed or fails, the
DY-402 needs to replace it to complete the dust removal.The SR-401 is required to be placed
above the coke powder bin (T-401) in a multi-zone design where each zone can be switched off
for backflushing.The coke powder recovered by SR-401 is returned to T-401 through the screw
feeding valve.

TR ik 2 <R OE A R AR N S8 0T JE 25 (SR-401), 48 SR-401 i yiE 1)<k FE
BEN A S LY 45 (DY-402) A1 A28 ST I HL 73 5 23 (D-402)BEAT BR A AL BE,  fie 283l 1Ky £E 51 X
HU(K-401)HEA Ko IEH I DY-402 119485 0d JE 45 (SR-401) B — /M 78 T B 2447 ot il B H
SR-401 TAE LFR 260°CHf, FFZiE SR-401 55K, 4 SR-401 B 55 B a2k, DY-402 #AE
BIEMRA TAE. SR-401 ZRAm B AEMELE(T-401) 77, RHZ /5 Xit, A0 X0
DI HEAT S . SR-401 [RS i) £y 38 e w8 e 2 K} i 3k [] T-401.

The diluted slurry containing coke stripped from the bottom of the slurry stripper (C-301) is
pressurized by P-302 and cooled to 40°C, and then sent to a diluted slurry storage tank (T-403)
or a diluted slurry storage tank (T -404).The diluted slurry is then pumped to a slurry thickener
storage tank (T-405) and sent to a gravity belt filter press SR-402 to form a coke cake.The
thickening tank can concentrate the solid contained in the slurry to 7-20w%, and the clear solid
content of the T-405 overflow efflux is 200ppmw, which flows through the T-406 and goes to
the waste water treatment plant.

IR (C-301 ) IRVAIR G I & M KA P-302 FHEIFAHIE 40°C G, EE MK ikHE
(T-403) B Mt E (T-404) . T IRIBFE T RAIEIR B IIBIGH 3% 0 (T-405), SRJGIREE i
UEDENL SR-402 JE R AR IR o HE AR GE P LUK SR o [ 145 Bk 4 22 7-20w%,  T-405 i ifit b
HERIE R E A2 5 200ppmw, 4 T-406 J5 2575 /K b3 .
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In general, T-405 and T406 are continuously operated. The operation of the thickening slurry to
the gravity belt filter press SR-402 is intermittent operation.

—fR U, T-405. T406 J2iEsLEAERT . AR 0 22 5 )77 UK JEHL SR-402 H# A1 Dy [ B 1
B (WL .

The capacity of the diluted slurry storage tank (T-403/T-404) can meet the storage capacity of
the dewatering section offline for 5 days when the upstream operation is normal.The design
upper limit for the dewatering section is 130% of the normal amount.

s A (T-403/T-404) (A B AE_ L IR W BRI, Al 2K TGS 2 5 RAAFA#RE N - /K
TE BT ERRYIE R &R 130%.

The solid content of the thickened slurry at the bottom of T-405 is 7-20w%. Even if SR-402 is
not in service, this stream of thickening slurry needs to be recycled. The design velocity of this
line is 1.2-2.4m/s to prevent solid from plugging the pipeline. After further removing water by
the gravity belt filter press, the moisture content of the filtered wet coke cake is reduced to
55%.Before exporting from the plant, wet coke is storaged in the filtered coke storage
pool(T-407)temporarily. The waste water containing ammonia and phenol without coke powder
is sent to the waste water plant. Filtration liquid discharged from SR-402 returns to T-405.
T-407 can meet the storage capacity of filtered coke cake for 15 days.

S )5 1) T-405 JEHB IR [ 14 & &0 7-20w%,  BIAE SR-402 ANTFI, 2B IR R FH 63T,
ZERBR BT 3y 1.2-2.4m/s,  DARG [ AT 85 2888 . @ E ) sURIENLE— B 20K G, B
JEYFS KR PEACE 55% . WAEE 3% B BT 7R JE DI A7 1 (T-407) Im i 7. AN SRS = &
JRKANE BTG K ALY . SR-402 HFH BUEH R 9] 2 T-405. T-407 Al 2 15 REJERIEDHF
(VAR

The filtered cake storage pool (T-407) is provided with a supporting grab crane, which is used
for unloading filtered cakes to trucks or containers. Ceiling needs to be set in this area.

IEYHE A L(T-407)BC E WA HICHRIAT 2, F TR DB U0 3R 22 s AR BERT P9 o 12 XI5 v L TOA
PA-408 skid is used to inject a thickening agent, using compound polymer. The capacity of
thickening solvent storage tank shall be considered as 1 cubic meters. Thickening agent is
diluted to 0.1w% and injected into the inlet pipeline of T-405 by metering pump via a
mixer.PA-408 skid needs to meet the requirements of the demand for adding anionic, cationic
and non-ionic polymer. The expected concentration of thickening solvent in per 1000kg diluted
slurry is 0.002kg.

PA-408 U2 Fl TR 8, RIS S . WA GEREREZE 1 LK% &, 1
HFIRERER] 0. 1W% HITH BTN LR G AIEANF] T-405 NELZL . PA-408 Fbe 7 e s 2 m
NP BT BHES T S AR 5 1 R A 0 75 3R o 7545 1000kg H B 57 1 Hh 388 B8 7] (1 T35 34k 5 >4 0.002kg -
Filter Press package(PA-401) is used for adding flocculant. Flocculant tank capacity shall be
considered according to 1 cubic meters. Flocculant is diluted to 0.1w% and injected with a

metering pump to gravity belt filter press (SR-402) or its inlet pipeline via a mixer. PA-401 skid
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needs to meet the requirements of the demand for adding anionic, cationic and non-ionic
polymer.

F DAL 28 e BB Wit (PA-401) 2 F TN\ 2R BE,  ZRRE ik TR B2 I 1 STTTKE T8, Uk
MikeE] 1.0w% i ERIEAN GRS SEAN R E )i UL IENL(SR-402) 8 A4 . PA-401
R A SIS T ST S T REWHI R

If the thickening tank T-405 fails to work, one of T403 or T404 tank can be used for settlement
where the slurry is concentrated to thicker slurry with solid content of 10% and directly
pumped to SR-402 by pump P-402. At this time,the filtration liquid of SR-402 efflux is
discharged directly to the T-409 ;T403 or T404; clarified water after the settlement is sent to
T-406. Part of the wateris used as washing water and polymer dilution water circulating in the
dewatering facilities, the rest of the water is drained to the waste water treatment plant.
LR B fE T-405 Joik TAE, nlf#F T403 5k T404 it — AR T U004 8 & E 10%
Rk IE, EHH A P-402 1% % SR-402. ILH, SR-402 AMHEMSEIEWH B 4% T-409; T403
B¢ T404 UTF% 5 ¥ IHE K IA 2 T-406. A5 KAE BB KR EVRMREIK, FER /KB N IE
W, HARBAKSMER B 5K b3 .

The plant is equipped with one sewage systems, sewage system containing coke is used for
collecting waste water from all the unit . A lifting pool for oily sewage is provided.

KRB WE —MGKRG, SHEGKRAGHIEERRE LK, RE A &M KT,
Waste water containing coke from the Venturi separator (D-402) and water seal tank (T-402),
drain and sewage from area D and fire-fighting water from area D may enter the coke powder
separator/sewage pool (T-409).After settling separation takes place in T-409, the overflowed
sewage containing coke is pressurized by pump and then sent waste water treatment plant.
oK H S L) 1 25 (D-402) MK 35 (T-402) ) & A2 5 7K & D IXHEK S HEFG 7K & D X B K 37l 33k
NEERY 7 B 25115 7K(T-409). 7E T-409 HEATUTFE 8, Wt SR KRR e it 24 15
IKAEEE Y

Loading facilities of bed coke and fine coke powder are equipped identically. but these two
kinds of coke need to be processed differently. After reaching a predetermined level, the fine
coke powder in a fluidization state flows into the common chute (CH-401) from the bottom of
coke powder silo (T-401) by gravity ,and through the coke charging silde chute (LA-401) to
complete the loading. The bed coke unloading truck enters to the bed coke conveyning
belt(CNVR-403) from the bottom of BN-401 by gravity to degass and is transferred to the
common chute (CH-401), through the coke charging silde chute (LA-401) to complete the
loading.

PRI FE S A0 800 (2R A2 W A ), (HIX P Rk o5 X A B o 38 B 0 BHAL S 4l A LA
A AR R (T-401)JEHE 1 I HE N SE TR (CH-401 )38 1 2% £ 1 8 (LA-401) 58 U RE 26 o TR J2 45
HIZE & N BN-401 Ji T H N IR )Z B2 453% 71 (CNVR-403) it S A% 4 25 L F IR A (CH-401), 7£
I B RV A (LA-401) 58 LS 2

Hengyi Industries Sdn Bhd  JEi&520k (3C3€) BIR/A Page 39 of 924



Flexicoking Unit Technical & Operation Process Specification HYBN-T4-06-0401-2021-2

The dust removal of the loading section can be realized by bag type collector (DC-401) and
loading draft fan (K-402). Venting gas containing dust from the bed coke conveyor belt
(CNVR-403) and other loading facilities is filtered by bag collector (DC-401)and then vented to
the atomsphere. Coke powder recovered by DC-401 will be loaded to the truck via the coke
powder conveying belt feeder (FDR-402) and the coke powder conveying belt (CNVR-401).
BT T BB R AR U R 25 (DC-401) FIE 42 5] MML(K-402) k3. ok H IR JZ AL IR
(CNVR-403) A1 H At 25 4= B0t ) 75 2 HE AR i 1 48 Ui HE 4% (DC-401)id g Ja HE SO e
DC-401 [HIWg iy £ 4 adi i £k 45 1% 45 kL35 (FDR-402) F1EEH /%1 77 (CNVR-401) i 17 R % .

1.1.3.5 Compressor system process flow < JEHL RS FE

Medium pressure steam from the system (at 425 3.5MPa) enters the turbine through the two
main steam isolation valves,quick closing valve and regulating valve;Steam after
work(at250°C,1.0MPa) is discharged to 1.0MPa steam pipe network through a check valve,
back pressure isolation valve and desuperheater.A manual vent valve and safety valve is set
up for back pressure steam .

KH ARG LI (425°C, 3.5MPa) , SPIEFAVRE . R m . W57 RS
Bls T jEZ89% (250°C, 1.0MPa) £ Ha] iR, & Kk, JkiR 25 5 HEA 1.0MPa 28758 M .
HIRZIUE T T A2 4.

Compressor process flow are as follows :the rich gas from the overhead oil gas separator D201
of the fractionator (0.02MPa)enters the first stage of compressor, the gas is cooled and
separated at the first stage(cooling to 40°C), then enters the second stage of the compressor
(0.31MPa), the rich gas coming from the second stage is cooled and separated at the second
stage(cooling to 40°C), then enters the third stage of the compressor (0.8MPa), finally, the
discharge pressure of the rich gas at the third stage is 2.3MPa.After cooling and separation at
the discharge ,coking gas enters into the absorption column. Each section of naphtha is used
as the absorption oil sending to the absorption columnto absorb components above C3
containing the rich gas. Acidic water separated from each stage after cooling down is exported
from the plant .

SUEHLU L 2R A7 TR TV < 70 B 4% D201 SKi)'& A (0.02MPa) BENJEZEHL—B, —Buitisk
MEE—BAHNSE (AHE 400 FHEANEHIL_E (0.31MPa) , —EHKRMNESEL -
BAH S (AEIE 40°C) EHHEA=ZE (0.8MPa) , &&= M 2.3MPa &<, &t
AR, SR NI o B BU I A ot 18 B IRRCES DA iCE U C3 BLLE4
BB EN 3 1 T ORI KR R E

1.1.3.6 The main fan system process flow I XAl & Ziife
Medium pressure steam from the system (at 425 3.5MPa) enters the turbine through the two

main steam isolation valves, quick closing valve and regulating valve; Steam after work(at
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300°C,0.6MPa) is discharged to 0.65MPa steam pipe network through a check valve, back
pressure isolation valve and then sent to the saturated low low steam through a desuperheater.
A manual vent valve and safety valve is set up at the discharge.

KHRFEMHEAIR (425°C, 3.5MPa) , S F 2SR . 7R SRS
Bls DnE 7875 (300°C, 0.6MPa) a5 LK% E KA 0.65MPa ZIKE M, ZiiR
A Ik EWAMICE &I, R RE T T ah e A 24 1 .

In the standard condition, the dust contained in the atmosphere is about 5-20 mg/m3,as the
plant production is different in nature, the contained particle distribution is also different. Rough
mineral dust particles and mixtures of various gases have the following hazards to the
compressor: (1) For the first 3 stages, the dust is easy to adhere to the surface of the blade
leading to pitting corrosion on the blade; (2) For the blades of the following stages, because the
temperature of medium rises and dust is difficult to adhere to ,blade is eroded with the gas flow;
(3) Air volume of compressor is reduced due to corrosion and abrasion, resulting in the
decrease of surge pressure and efficiency. Therefore, dust content of the axial flow compressor
suction (standard condition)is 0.6-1.5mg/m3, particle size is less than or equal to 5 micron
meters. In order to make the compressor suction gas to meet this condition, an air filter is set
up at the suction side. The noise generated from the operation of the compressor will spread
out along the suction side, so silencer is arranged at the suction side. A rectifier grid is placed
at the suction bend so that the compressor suction flow is stable and will not affect the suction
characteristics of the compressor. A flexible compensator is set up at the junction of
compressor and pipeline for suction gas to isolate the mechanical vibration and reduce the
noise of the suction gas pipeline which casued by the compressor, while compensating
compressor thermal expansion displacement, which will also help the alignment adjustment
during the compressor maintenance. With the increase of compressor discharge pressure, the
temperature of vent gas also rises . In order to reduce the thrust force piping system on the
compressor discharge flange , metal compensator is set up in the discharge pipeline. The
outlet silencer is set to prevent the noise inside the compressor along the pipeline from
spreading out . Before the check valve on the discharge pipeline, vent pipe with a diameter of
DN8O0O is also set up, the pipe is provided with a two (10",14") anti surge regulating valves to
prevent the compressor from surging and refluxing, so the anti surge valve has to the ability of
rapid opening and slow closing response and reliable performance. The noise power of vent
inlet is up to 160dB (A), so the noise reducing value of the silencer is required to be around
40-50dB (A).A non-return valve (also called check valve ) is installed at the outlet to prevent the
compressor vanes and inlet pipeline equipment from breaking due to countercurrent .Check
valve is required for good dynamic performance. After the outlet check valve of main draft

fan ,5 sets of safety valve is installed, a silencer is equipped after the valve.
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FEARHIRES T, KR & RLN 5-20 mg/m?®, [ L) B ERAE, SR A IR o f
W AR R SR AR R S VR IS BN A R e ()X AT 3 M, B S i R
T, XIS R R s (2)JF L Fr, T AR T, By ARXECLIEE, Tk A
Fr i A (3D ER S PR R 45 AT e LK BRI T /T A, SO PR AIR . DRI, i
KBGO E AR BRERA ) <0.6-1.5mg/m?, FifR<5um. AfE AL SR 2 2%
fE, NOWES UL ER.  RFAPLSAT R A R A SRS R, IR E S A 45
FEN VB EAEBLE BT, SRR TRAEE, ARG ARE . RGPS R
R B B RN AMEES AR R R AL I UE B LIRS . RIS, RIS 4
AN AR AS AT RGN U B I B AOXS R R . BB ISl DS 0Tk,
HAR IR B BE 2 T o RNVETE RGN AL V=R ), R D TE Rk E SR A
fod o VLM I 75 2 B0 LB T A AL PA 0 A MR A i A 0 A A% o B B[] B 2 TR A |, JR B
S EA2Jy DN80O i &, & E FRAM (10", 14") SRS M1, LABG I 4ihL
Mg« ORI AR, DRI ESR D IR I BAT DUT L 1890 SN KT RE A ST EE RO ERE . U N DAL
PR i AIE 160dB(A), PRI EERZ M 7 a3 [ MR E Y 40-50dB(A) i A H FER b mlig (th
MU B ] ) LA LB PRSI A AR R TR AR AL P Stk VS T e g R o Rk nl IR BE S PR RE L 4
TR DR G, Bef 5 A4, WEHER S .

1.1.3.7 Others Hfth

Purging oil (expressed as HDO) needs to be used during the shutdown and equipment
maintenance. Flushing oil is used for puring the heavy hydrocarbon medium (such as
vacuum residue feed, washing column bottom circulating oil and fractionator bottom oil and
heavy coking gas oil system). HDO purging oil is mainly used for a lighter medium (such as
middle section reflux , coking light gas oil system), purging and discharging waste oil needs to
enter the closed drainage system. Diesel of this plant is suitable for HDO, which is introduced
from diesel process flow and diesel water cooler (E-205). In start-up phase, coking light gas oil
or light gas oil can be used as HDO.

TEFFA T S W A AS I 75 22 21 B #e3th, I HDO 3R o ey F B 46 51 2 ot (Wi i3t el
VBRI IR . >R R uih S A AL EE I R 4t). 10 HDO B 46l 32 B2 1 R e A A Joid (o B
Bl BRI R SE), EHAMERS MR BN AR G . AR E SOME S B, S
TSR MK YA 25 (E-205) f5 51 th o TF LR B, AT A A A A yoh B E oty 1 0y B e

A cooling water tank plant is provided in the plant,which is used for emergency shutdown of the
reactor, circulating oil from the washing column bottom is cooled from 373°C to 150C and
then deliverying out of the plant.

Fe B N B EIKAE, T ROBLE 5SS L, FHOKK SR G SS RAEH h M 373°CH 215 150°C
JRIE R

Closed drainage system for light waste oil (LCD) is used for receiving medium remaining

liquidity under normal temperature and pressure,which is in combination with the flushing oil
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system. The light waste oil (LCD) of this plant is merged with the flare knockout drum (D-211)
and then sent out of the plant or enters into the sludge backrefining system.

BT E P HE R G0 LCD A TR IR H 26 TR R I A Bl Sl RGAHRCE -
AL EREM (LCD) fEIC N KIE /R EE(D-211), 2 Ja ]k th 26 B st N5 e Rk R 5.

1.2 Process specification T 21545

1.2.1 Main raw materials and auxiliary materials quality specification =% JF Rl & 5 4k} &
fabr

Table 2: Main raw materials and auxiliary materials quality specification

& 2: FEFHAEERERT

No
5 Materials Item Name Unit Control Target | Remarks
¥ R , ~ -
. Ykl T H 44 % FAAL b HlE=p N %
.
Carbon residue
w% 19~23 -
FR IR
Viscosity -
! cst <4652
il
Raw oil
[ Iron content <31 -
/\”: ? m -
B PP
Nickel content -
1 _ ppm <38
BEE
Vanadium content -
. ppm <106
. PEE
Raw oil
. Sodium content -
JEkH " ppm <25
LEE
Sulfur content -
L w% <4.6
&&=
Solid content -
g/L <3
R
Back refining sludge. oil Iron content -
2 . . . ppm <31
m%75 e T s E
Nickel content -
. ppm <38
BEE
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No
. Materials Item Name Unit Control Target | Remarks
bt R . ~ -
. Ykl i H 448K L FEHIFE bR H/IE
.
Vanadium content -
L ppm <106
PEE
Sodium content -
L ppm <25
W
Sulfur content -
. w% <4.6
o &

1.2.2 Product, intermediate product design composition and specification 7= jh HE = i 1%

RNV

Table 3: Product quality specification
& 3: HREER

No. Materials Item Name Unit Control Target | Remarks
ide] Ykl i H 445 LA FEHIFE bR HIE
Hydrogen sulfide
. mg/m?3 <50 -
1 Flexigas content fiifb & & &
R
COS content #xAEEMmi& & | mg/m3 <150 -
No. Materials Iltem Name Unit Control Target | Remarks
Fr5 Yk i H 44 5 AL PR bR H/IE
_ Carbon three and above
Coking dry gas
2 . components content ik v% <3 -
BT - B
= KU EHSEE
Carbon two and below
components content v% <4 -
3 Coking liquefied gas RO R
RIS Carbon five and above
components content % v% <1.9 -
TRV EH A&
71738 5 Ve B °
. Naphtha IBP 15 sl C 240 -
LA FBP £/ ik i C <220 -
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) 95% point distillation
Diesel
5 ‘ temperature95% 1% H T <345 -
Seith \
TRJE
) ] 95% point distillation
Light gas oll
6 ‘ temperature95% 1% H C <470 -
LEY il \
TiJZ
) 95% point distillation
Heavy gas oll
7 ‘ temperature95% 17 H C <510 -
H b \
iJZ
Coker sour gas Hydrocarbon content #&
8 T o v% <5 -
FEAL RS TR
1.2.3 Utility specification A F TFF&¥x
Table 4: Utility specification
x4: AHTITERRE
Control
No. Item Name Tag Number Unit Remarks
e 55 A 47 fre wa | T an
= i N VASS A N — i
FEH TR bR
RFG from refinery pressure
1 i PI12615 MPa 0.45~0.55 -
ARG UE T
Control
No. Iltem Name Tag Number Unit Remarks
s 55 A 44k fir'g wh |9 g
Kl N 7R DAS A ) B 3
FE bR
Circulating water inlet
2 temperature P1-52501 C <33 -
PEIR 7K K I
Circulating water inlet pressure
3 , . PG-52501 MPa 0.4~0.5 -
PEIR KK R )
MPS temperature
4 e T152401 T 380~420 -
ARG ARIRE
LPS temperature
5 e T152402 T 270~320 -
1.0MPa 715 ¥
LPS pressure
6 o P152402 MPa 1.0~1.2 -
1.0MPa 75k /)
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LLPS temperature
7 . T113401 T 215~238 -
0.5MPa Z&7< i 5%
LLPS pressure
8 o P113401 MPa 0.45~0.55 -
0.5MPa 75 1
Plant air pressure
9 P152101 MPa 0.6~0.75 -
T AT
Instrument air pressure
10 . P152201 MPa 0.6~0.75 -
AR AT
Low nitrogen pressure
11 . P152302 MPa 0.6~0.75 -
REE LS
Middle nitrogen pressure
12 . P152301 MPa 22~2.8 -
RS
Production water pressure
13 N PG52601 MPa 0.5~0.65 -
A=K 7

1.2.4 Main environmental specification {545 F5x

Table 5: Environmental specification

& 5. IR

No. Materials Unit Control Target Remarks
75 T H &5 =<K iy PR bR HE
Sulfur water Fe2+ content
1 . . mg/L <3 -
T K Fe2+ & &
No. Materials Unit Control Target Remarks
75 T H &5 =<K 2 PR bR HE
Sewer water sulfide content
2 . . mg/L <50 -
T406 {5 /Ky & &
Sewer water ammonia nitrogen
3 e A mg/L <50 -
T406 V5 /KA & & &
Sewer water tank COD
4 o e e mg/L <800 -
15 KA R A
Sewer water tank ammonia nitrogen
5 o e A mg/L <35 -
KA S A
5 Sewer water tank PH - -
157Kt PH {5
Sewer water tank oil content
7 N o mg/L <500 -
15K
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Furnace flue gas particle matter

8 . X mg/m3 <25 -
InFAAP M =R
Furnace flue gas SO2 content
9 ) - o mg/m3 <100 -
IR — F A S =
Furnace flue gas NOX
10 ) J o mg/m3 <150 -
AR E Y & =
11 Furnace flue gas ringelmann scale - -
ISP S 2 B
1.2.5 Main design specification ¥ % T.Z#5#xr
Table 6: Main Process Specification
x6: FETZHR
No Description Item Name Unit Range
JFs i 1] A5 AL Y0
Reaction T
1 i TIC10510 T 520~535
SRS
Scrubber Level
2 e b LI10401 % 20~50
Pl B R AL
Flexigas Scrubber Top P 0.110~
3 ) . P131201 MPa
RIER RS S 0.140
No. Description Iltem Name Unit Range
75 Ui W] (s AL b
Differential P of Heater and Reactor
4 . PDIC10902A/B kPa 100~135
PR 2% 22 R
D103 Level D103
5 o LIC12301 % 50~70
biigA
Reactor Throughput
6 E FIQ10505B t/h 79~170
SN b 3
Sludge Capacity
7 o L FIC11704 m3/h <6
Ve ACIS S
STR101/AB P Drop
8 o PDI10201 MPa <0.172
STR101/AB I JE#5 % £
D107 Level D107
9 o LIC10101 % 30~70
WAL
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MS Pressure
10 s o PI1C10502 MPa 2.8~3.1
R 2R R A E R
Reactor Bed Level
11 X LIC10502 % 5~40
SN AR
Scrubber Liquid Phase T
12 A L e . TIC10413 T <395
Ve EE T A IR
Scrubber Top T
13 e TI110403 T <410
RV IE T
D101 T
14 ) TI11203 T <250
D101 &/
F101 Outlet T
15 ) TIC11304 T <610
F101 H HiR
Heater Bed T
16 . . TI10701 C 623~645
TG Z
Heater Upper Quench Section T
17 X . TIC11003 T <685
In#as S B BRI
Heater Density Phase Bed Level
18 o X LI110903 % 30~58
TN ER 2 AR R
Gasifier Bed T
19 X i TIC11604 T <970
FER AR E
Gasifier Bed Level
20 ot LI11602 % 40~60
SALES R
No. Description Iltem Name Unit Range
75 i B (A= FAAL b5
Gasifier Air Rate
21 _— FIC11607 Nm3/h =65000
A EE F Ko
E103 Outlet T ]
22 P E103 JELE TIC12202 C 200~230
D103 P
23 P112301 MPa <4.03
D103 & 77
E104 Outlet Condensate T
24 ‘ i T112402 T <105
E104 ¥ J5 4 K g
Instrument Fuel Gas P
25 X P112601 MPa 0.70~1.0
INEIR Vi
F102 Outlet T
26 . TIC12508 T 410~465
F102 H M 287505
27 F102 Inlet Steam Flowrate FIC12502 t/h =46
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F102 N\ K #8750 &=
F104 Outlet T
28 I TI13209 C 510~540
F104 H 102756
F104 Inlet Steam Flowrate
29 e F113201 t/h =7.4
F104 N #7500 &=
F102 Chanmber P
30 . P112701 Pa -100~0
F102 4 i 71
F104 Chamber P
31 . P113301 Pa -100~0
F104 4 i 1
Saturated LLPS T
32 I TIC13402 C 145~175
TRAR B AN 28 V] B
DH101Level
33 o LIC13501 % 50~80
DH101 &
VR Pumpout T
34 o e TI11702 T 100~160
VI AN 22 IR0 TR
Fractionator Bottom Level
35 e e e e o LI120103 % 40~80
I3 VR AR I BLRAL
HKGO Draw Chimney Tray Level
36 e LIC20102 % 20~60
HKGO i H 5 i 46 v 7
LKGO Draw ChimneyTray Level
37 e LIC20101 % 20~60
LKGO #h H £ i FE VR AL
No. Description Iltem Name Unit Range
e DL fir g s i
Middle Draw Chimney Tray Level
38 » e LIC20202 % 30~70
53 VR v B B AR T AR AT
11 Draw Chimney Tray Level
39 " e LIC20201 % 0~70
SRS 11 R EAR TR AL
C202 Level
40 o LIC20501 % 20~50
C202 Wi
C203 Level
41 o LIC20802 % 40~60
C203 it
E207 Shell Level
42 e LIC20901 % 40~80
E207 7Rl AL
D210 Level
43 o LIC21201 % 40~80
D210 ihr
44 D201 OVHD Rich Gas T T120401 C 35~55
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D201 Tii & <R
D201 Level
45 o LIC20401 % 20~50
D201 AL
D201 Interface Level
46 X LIC20402 % 30~60
D201 FAr
D202 OVHD Rich Gas T
47 . T120401 T 35~55
D202 Tii & <
D202 Level
48 o LIC22201 % 20~50
D202 kAL
D202 Interface Level
49 X LIC22202 % 30~60
D202 #Ar
D203 Level
50 o LIC22301 % 20~50
D203 i
D203 Interface Level
51 X LIC22302 % 30~60
D203 Fifr
D204 Level
52 o LIC22401 % 20~50
D204 it
D204 Interface
53 X LIC22402 % 30~60
D204 54
LKGO Returning Flowrate
54 ‘ e FIC23201 t/h =9
AR IR Sy TS LR
No. Description Iltem Name Unit Range
75 i B (A= <K 2 b5
HKGO Returning Flowrate
55 X o FIC21401 t/h =13
IR 7 TR IR
HKGO Reflux Flowrate
56 e FIC21701 t/h =78
i[RI E
HHKGO Returning Flowrate
57 ) o FIC20101 t/h =7
HEH IR RIS KR
Fractionator OVHD P
58 " P120201 MPa 0.05~0.09
SRS TIUE )
Fractionator OVHD T
59 o TIC20201 T 105~120
3V T i
OVHD Air Cooler Wash Water
60 . e F120303 t/h =6.4
SRS BRI KR
61 Diesel Product To Hydrocracking T120607 T 55~115
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SE N ER T
Diesel Product To Tankage T
62 ) o T120605 T 30~48
S 2 HE X
C210 Level
63 . LIC23102 % 40~68
C210 Ji iz
LKGO to Downstream Unit T
64 . . TI21104 T 60~135
R T s Bk IR
HKGO to Downstream Unit T
65 . . T121004 T 70~135
H 2R Uk B
Flushing Oil T
66 o TIC21105 T 100~150
R AR e e IR
Equipment Flushing Oil P
67 T PIC21302 MPa 0.95~1.1
PG BB P
Instrument Flushing Oil P
68 . o PIC21303 MPa 1.1~1.3
M AR PP R
Equipment High P Flushing Oil P
69 o . PIC21304 MPa 1.9~22
TG R e AL e
Compressor First Stage Outlet T
70 ) T122102 T <120
AN R
No. Description Iltem Name Unit Range
e DL fir g s jii
Compressor Second Stage Outlet T
71 ) T122104 C <120
SUENL =G R
Compressor Third Stage Outlet T
72 B ) T122106 C <120
BN = R
C204 OVHD P
73 P122501 MPa 1.7~2.2
C204 TilJE 71
C204 OVHD T
74 i T122501 T 40~50
C204 Tz &
C204 Bottom T(Tray 4)
75 . ) TIC22705 T 105~130
C204 CFiBilifE) REBURIRE
C204 Middle Draw Chimney Level
76 N LI22501 % 10~70
C204 1 BRI
77 C204 Bottom Level LI22703 % 30~70
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C204 L
D205 Interface Level
78 X LIC22601 % 30~60
D205 FAr
D206 Interface Level
79 X LIC22704 % 30~60
D206 FAir
C2050VHD P
80 P1C22901 MPa <21
C205 T & A
C205 Level
81 o LIC22901 % 30~70
C205 Wi
C2050VHD T
82 i T122901 T 30~50
C205 Tz &
C207 Saturated Steam T
83 N TIC23401 C 200~239
C207 JERMI AN ZE VIR E
C207 Bottom T(Tray 4)
84 . . TIC23306 T 150~180
C207 CTHBIRSE) REBIEE
C207 OVHD P
85 P1C23501 MPa 0.9~14
C207 TiiJ% /1
C207 Bottom Level
86 C207 JRW AL LIC23302 % 30~90
No. Description Iltem Name Unit Range
75 i B (A= FAAT b
D208 Level
87 o LIC23501 % 30~60
D208 i
D208 Interface Level
88 X LIC23502 % 0~30
D208 #Air
Debutanizer Bottom to Unit T
89 R o T123806 T 30~50
T A i vl 22 R XL
Debutanizer Bottom to Unit T
90 R o T123807 T 85~115
e A v 22 R U
D209 Level
91 o LIC23901 % 30~60
D209 L
D211 Level
92 o L124002 % 5~50
D211 Wifr
D211 Interface Level
93 X L124004 % 0~60
D211 AL
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D301 Bottom Cone Level

94 X LIC30101 % 4~17
D301 HEB R
CirculatingSlurry to DY302
95 Flowrate FIC30202 t/h =260
Ve DY302 i &
D302 OVHD T
96 i T130201 T <100
D302 Tk &
C3020VHD T
97 i TIC30302 T 40~65
C302 Tiig
C302 Wash Water Rate
98 i FIC30402 t/h 800~1050
C302 /KK &
COS Preheater Outlet T
99 . TI30501/TI30504 T 115~160
COS Py i MR
P322 Outlet P
100 P1C32202 MPa =0.5
P322 IO %A
COS Reactor P Drop
101 PDI30501/PDI30502 MPa <0.038
COS Jx v #% [k [
C3030VHD T
102 C303 T TIC30602 T 35~55
No. Description Iltem Name Unit Range
75 i B (A= <K 2 b
C303 Wash Water Rate
103 . FIC30601 t/h 600~850
C303 /KK &
C303 Bottom T
104 ) TI30701 T <65
C303 J&KiR
C304 Amine Circulation Rate
105 N FIC31201 t/h 250~530
C304 fa it =
T302 Amine T
106 L TIC31303 T 35~60
T302 iR
C304 Upper Circulation Rate
107 A FIC31203 t/h 90~130
C304 LB =
E310A/B Outlet Rich Flexisorb SE
108 e TIC31301 T 100~120
E310/AB J& & Wiiw &
C3050VHD T
109 i TIC31401 T 110~135
C305 Tz &
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Sour Gas P
110 " PIC31501 MPa <0.135
RS
C305 Sour Water Returning
111 Flowrate FIC31503 t/h 0~20
C305 FR 7K =] i &
D3120VHD P
112 . PIC32201 Mpa 0.19~0.29
D312 i £ 7
T401 OVHD T
113 ) T140102 T <80
T401 Titif 5
Coke to BN401 T
114 X i T140201/T140202 T <80
FEIR 2 BN401 iR 5
D401 OVHD T
115 L T140501 C <250
D401 A S8R JEAR IR
D401 OVHD P(Starting up)
116 PIC40301 Mpa <0.38
D401 Tis /) OF LR
Filter Bag Package Inlet T
117 o . T140501 C <250
AR AN IR FE
Filter Bag Package Inlet Flowrate
118 ML JELRN LR F1C40301 kg/h <6870
No. Description Iltem Name Unit Range
g DL fir g s jii
Reactor stripping section T
119 . . T110502 C 520~540
SN AR B
T402 Water Seal Tank
120 . LI140501 % 38~62
T402 7K & T AT
DY402 Inlet P
121 PIC40501 kPa -0.34~5
DY402 A\ [1)% 7]
D401 OVHD P(Starting up)
122 PIC40301 MPa <0.38
D401 ik /) OF LR
Slurry Thickener Tank Feed Rate
123 N o FIC41001 t/h 40~-80
BN R R
P403 Outlet Flowrate
124 e FI1C41002 t/h 13~44
P403 i M s
P404 Outlet Returning Flowrate
125 ) FIC41101 t/h 30~68
P404 1R [5] &
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1.2.7 Main material balance I Z¥kl 1

Table 7: Plant Material Balance

R7: REVE-FE
Relative residue
Material name Yk} 4 Fx yield (W% )% t/h x104 t/a
HPCE (W)
Feeding: ik} :
Vacuum residue &2 100% 130.95 110.00
Process steam 1.2 757X 68.5% 89.729 75.37
air ©5, 134.5% 176.1 147.92
Process water T. 27K 23.1% 30.23 25.39
Nitrogen %<, 0.1% 0.1 0.08
Backflush fuel gas Jx WAk, 0.8% 1.02 0.86
total &1t 327% 428.1 359.6
Discharge: H! ¥} :
Coking gas 165 8.8% 11.56 9.71
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Liquefied gas {ift< 6.0% 7.82 6.57
Naphtha 7 i i 15.9% 20.76 17 .44
Diesel 253 20.2% 26.50 22.26

Light coke gas oil 52 A4k i 7.5% 9.78 8.21
Heavy coking gas oil 1k ki i 11.8% 15.39 12.93
Dry coke powder F-£54; 0.5% 0.66 0.55
Wet coke iZ£ 0.3% 0.40 0.34

Bed coke /K2 £ 0.7% 0.92 0.77
Flexible R %< 173.9% 227.70 191.27
Acidic water 1t 7K 39.3% 51.42 43.19

Acid gas B 6.5% 8.45 7.10
Sewage 57K 35.7% 46.78 39.29

total &it 327% 428.1 359.6

1.2.8 Raw material consumption, utility consumption and energy consumption specification

JEARHEFE. A TR FE R R FEfabn

1.2.8.1

Plant energy consumption composition %% & FEFE4 1%,

Table 8: Plant Energy Consumption Table

x8: HERFER
Low calorific value
or energy
Hourly )
) consumption |Total energy| Unit energy
consumption /) | ‘
No. ~ index of fuel #%} |consumption| consumption
B ltem il H I FE & . o e
T 5 IRFAE Bl RE MBEFE 104 RALEEFE
E{=2a) MJ/a MJ/t
Unit ¥ Quantity | Unit ¥ | Quantity
A e A o
1 Living water 2E¥E 7K t/h 2.0 MJ/t 712 12.0 0.11
2 | Recycled water f¥ /K | t/h 4968 MJ/t 419 17485.4 158.96
3 Sewage 757K t/h 46.755 MJ/t 46.05 1808.6 16.44
Demineralized water [ 5
4 K t/h 10.008 MJ/t 96.3 809.6 7.36
7
5 Electricity H kWh/h| 4593 |MJ/kKWh| 9.546 36829.6 334.81
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Low calorific value
or energy
Hourly
) consumption | Total energy| Unit energy
consumption /) | ‘
By index of fuel #4¥} |consumption| consumption
ltem T H I FE o o NN
IRFAE Bl RE SBEFE 104|  Hf7fE
E{=2) MJ/a MJ/t
Unit ¥ Quantity | Unit ¥ | Quantity
A e A B
3.5MPa steam3.5MPa 7%
o t/h 84.445 MJ/t 3684 261320.1 2375.64
't
1.0MPa steam1.0MPa 7%
o t/h 57.778 MJ/t 3182 154433.7 1403.94
i\
0.5MPa steam0.5MPa 7%
o t/h | -52.191 MJ/t 2763 -121131.1 -1101.19
't
Heating furnace fuel gas
) ‘ Nm3h| 837 [MJ/Nm3 19.22 135134 122.85
hnFdr AR
Instrument air {X& X |[Nm®h| 877 |MJ/Nm3 1.59 1171.3 10.65
Plant air L] X, Nm3/h| 1028 [MJ/Nm3| 1.17 1010.3 9.18
12 Nitrogen &< Nm3/h| 818 |[MJ/Nm3| 6.28 43151 39.23
Hot material discharge #
13 MJ/h | -5901.65 0.5 -2478.7 -22.53
HoRl
Total &t - - - - - 3355.45
1.2.8.2 Nitrogen consumption &S 7H#E
Table 9: Nitrogen consumption
£9: BAHEKE
Tag Normal amount Maximum
Number 137 Equipment name % % 4 i kg/h 1E%# & |amount kg/h 5
A kg/h K kg/h
- Low pressure nitrogen /£ %< -
- Hot coke pipeline sampling #v£E £ % - 230
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- Scrubbing coke loose kil £ 5 - 278
- Quenching coke riser loose AL A B) - 249
- Quenching coke injection gasifier top gas St/4 £ - 1045
ENTARTIR
- The heater coke unloading line loose Jil#A 28 1 £5 - 112
Ang)
- Shutdown coke unloading line riser loose 1% T.#] - 186
L SLE D)
- Quench tank feed line loose =74 FERERI 28 FA 5 - 363
- Gasifier feed line loose S At # 3 kL8 FA B - 2415
- Gasifier overflow line loose At %% i it 2k ¥4 5 - 533
- Riser on the returned coke pipelines from the - 1054
gasifier loose At #3iR [l £ LR T Ha B)
- J-bend on the returned coke pipelines from the - 054
gasifier loose St #3iR [FIFELR J TS FAZ)
- The inclined lifting tube on the returned coke -
pipelines from the gasifier loose 1k %% ik [m] £& £& 390
I RVE R )
- The lifting riser on the returned coke pipelines -
from the gasifier loose “ft.#5 ik Al £E L 3 3 2378
Az
- The riser on the unloding mareial lines from the - 64
gasifier loose S Ak #% E 71|24 37 & Fa 5))
- Instrument purge for Zone B B XX &M 125
- Zone C consolidationC [X & & 226 454
- Zone D consolidationD [X & F & 482 1348
- total &1t 708 11478
Tag Normal amount Maximum
Number 137 Equipment name % % 4 #k kg/h 1E% & |amount kg/h 5
= kg/h K& kg/h
Conversion to calibrated (Nm3/h)#f bR 37
) 566 9182
- High pressure nitrogen & & &< - -
R-101 Sludge feed atomization 75 ekl Z 4k 32
- Zone A instrument backflushA [X {3 K 188 813
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- Zone A retractable thermocouple backflushA [X 128 463
A e 4 A LA

- total &1t 315 1308

- Conversion calibrated (Nm3/h)#1 & #5372 (Nm3/h) 252 1046

1.2.8.3 Instrument air consumption 13 XJH#E
Table 10: Instrument air Consumption
F£10: XRNHEE
Tag Number £ ) . Normal kg/h [Maximum kg/h
. Equipment name ¥ % 42 #x s e
5 IEH & kg/h | HKE kg/h
- Instrument air for Control valve 2 1& 1 1A 250 499
- Instrument air for Control valve %] & ] 1A 196 391
- Instrument air for Control valve %] & F] 1A 129 258
- Instrument air for Control valve il i{ F 1A 44 87
- Venting purge (=W $ 21 -
Bag filter backflushing and purging 4% 2t € % [z
SR-401 A/B . 386 773
YR
PA-402 Bag filter £3=0i 8 2% 0 773
PA-404 Dry coke loading system T-H 3 4 R 4; 103 258
- total &1t 1129 1804
- Conversion calibrated (Nm3/h)
R 877 1401
Y5 AR L (Nm3/h)
1.2.8.4 Plant air consumption T.J X4 #E
Table 11: Plant air Consumption
R 11: T XEF
. _ . Normal kg/h | Maximum kg/h
Tag Number fii 5 Equipment name % % % F1 _ _
1EH & kg/h % K& kg/h
Auxiliary combustion chamber
F-101 e 36 -
B e =
Main fan outlet liquid separation tank -
D-106 : o 2550
F= KL 170
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PA-402 Bag filter £8 Ui JE 2% - 773
Venturi scrubber package unit 3 - B %
PA-403 Y 258 516
A N Bt
Slurry thickener overflow tank 3% 1% 4 2%
T-406 o - 773
i L O
SR-403 Air dryer =5 T 545 1030 1931
- Total &t 1324 7867
- Conversion calibrated (Nm3/h)$t 5457
1028 6110
(Nm?/h)

1.2.8.5 Fuel gas ¥AEIX
Table 12: Fuel Gas Consumption

F12: BESEFE
Tag Number fi7 Equipment name ¥ £ % X Normal kg/h Maximum
5 IE# & kglh | kg/h & K& kg/h
D-102 Sludge backrefining tank - nitrogen 0 16
blanket i35 Ve [l - &+
D-107 Vaccum residue feed tank - nitrogen 0 92
blanket kA i Fl - J
F-101 Auxiliary combustion chamber % i 0 263
F-102 Medium pressure steam 113 755
superheater & z&750d Fdp
F-104 Low pressure steam superheater 1% 136 156
JE 2T B
Total & it 249 1300
Conversion calibrated (Nm3/h)37t & #537.(Nm3/h) 837 4372

1.2.8.6 Power consumption . /7i#E

Table 13: Power consumption

& 13: HHEE
Number of
Tag : . . ‘ "
Number £ Equipment name Normal Capacity | equipment 3% 5% | Voltage
umber 3L
L WA R 1EH & kg/h A Operating | Spare \Y,
‘5‘
Bk #H | BmEV
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A-201

Fractionation
column overhead
air condenser 41
PE B T 2 SR ok

24 x 12

30 x 12

12 -

380

A-204

Diesel air cooler &
THZ 28

24 x 4

30 x4

380

A-208

Coking heavy gas
oil product air
cooler FEAY H I

e

24 x 2

30 x 2

380

A-217

Coking naphtha air
cooler £ A7 i

TR

24 x 2

30 x 2

380

A-221

Sewage oil air

cooler V5l 254 4%

24

30

380

A-233

Coking light gas oll
air cooler £E{L 20
iR

24

30

380

A-301

Primary contact
cooling column
reflux air cooler —
A v H S R

2B

24 x 24

30 x 24

380

A-303

Regeneration
column overhead
condenser FiA4: 1%

T B

24 x 6

30 x6

380

Tag

Number 17

—

=2

Equipment name 1%

AR

Normal
1E% & kg/h

Capacity

PRA=R
e

Number of

equipment B & & 5

Operating
BRAE

Spare
#%H

Voltage
\%
HE V

A-302

Flexsorb poor
solvent air
coolerFlexsorb 7%
R A

24 x 12

30 x 12

12 -

380

Hengyi Industries Sdn Bhd
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Condensate air
A-304 cooler Jt&s K2 1% 24 x 2 30 x2 2 - 380
i
Reaction feed
P-101A/B ) 225.5 280 1 1 10kv
pump NV FEEFR
Scrubber bottom
P-102A-D | circulation oil pump 52.5x 2 75 %2 2 2 380
VeI AR IR 2R
Sludge backrefining
P-103A/B e 28.2 37 1 1 380
pump 757 R R
High pressure
P-104A/B/C | deaerating water 96.7 x 2 110 x 2 2 1 380
pump 7=k R EEK SR
Vacuum residue
P-107A/B | feed pump Jif /& 7 i 48.1 75 1 1 380
HERLIR
Low pressure
P-108A/B deaerating water 17.3 22 1 1 380
pump i EBRE KR
Main fractionator
P-201A/B | reflux pump F731# 21.1 30 1 1 380
b TP
Main fractionator
acidic water pump
P-202A/B . e 12.5 18.5 1 1 380
T iR R R I
IKIE
Number of
Tag : ‘ . . ‘ "
| Equipment name # Normal Capacity | equipment ¥4 5% | Voltage
Number £7 o -
. /AR 1IEH & kg/h K Operating | Spare \%
"5‘
BRAE #%H HE V
Diesel stripper
P-203A/B . ” 60.3 75 1 1 380
pump SEMTVASEIE AR
Middle section
P-204A/B | circulating oil pump 58.7 75 1 1 380

T BUEA IR

Hengyi Industries Sdn Bhd
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Coking heavy gas
P-205A/B | oil stripper pump £& 18.9 30 1 1 380
A B IR I AR

Fractionator bottom
P-206A/B | circulation oil pump 67.7 90 1 1 380
3RV A I 3R

Fractionation
P-207A/B bottom oil pump 73 26.1 37 1 1 380
TS I 2R

Amine injection
P-208A/B | pump (PK-201)7:fi#% 3.0 5 1 380
% (PK-201)

Compressor
primary
P-209A/B condensation oil 31.6 37 1 1 380
pump EAEHL— ik
RERS

Compressor
primary acidic
P-210A/B N 11.3 15 1 1 380
water pump JEZiEHL

— R BRI IR

Compressor
secondary
P-211A/B condensate 14.8 18.5 1 1 380
oilpump JEZEHL— 2%
AR R

T Number of

a

J Equipment name Normal Capacity | equipment &4 &% | Voltage
W TR 1EH & kg/h K Operating | Spare \%

B #M | BEV

Number 17

—

=2

Compressor
secondary oil
P-212A/B . 21.7 30 1 1 380
pump EZEHL 2

FRPE K 22
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P-213A/B

Compressor
three-stage
condensation
pump JE4EHL =%
RIE

1.4

380

P-214A/B

Absorption and
desorption column
middle section
cooler pump "
FRI I v B RN

%

13.9

18.5

380

P-215A/B

Stabilizer column
reflux pump Fa g £
EIbiiEnS

44 1

75

380

P-217A/B

Stabilizer column
bottom pump &€

PRI IRIR

113.5

132

380

P-218A/B

Flushing oil pump
MRER

18.2

30

380

P-221

Flare knockout
drum acidic water
pump KBV

PR P 7K 3R

26

380

P-223A/B

Acidic water pump

T 1 7K 5

15

380

P-225

Diesel absorbent
pump 4E 7 I IR

21.8

30

380

Tag

Number {if

=

ES2

Equipment name %

SRR

Normal
1EH & kg/h

Capacity

i

Number of

equipment B & & 5

Operating
BRAE

Spare
#%H

Voltage
\Y
HE V

P-226

Acidic water tank
waste oil pump R
TGS 1 2R

1.8

2.2

380

Hengyi Industries Sdn Bhd
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Coking light gas oll
P-227A/B | stripper pump £1L 26.7 37 1 1 380

BSGRIER

Coking light gas oll
P-228A/B | reflux pump £E{LE% 4.5 7.5 1 1 380
o Vit [ 97 2

Venturi slurry pump
P-301AB . o 108.0 132 1 1 380
S RCR

Dilute slurry pump
P-302A/B o 9.5 15 1 1 380
UERIER

Primary contact
condensing column
P-303A/B 256.6 315 1 1 10KV
bottom pump —%%

TRV P B IR

Secondary contact
condensation
P-305A/B column bottom 179.4 220 1 1 10KV
pump g% kA EE
B ERE

Washing water
P-306A/B | circulation pump ¥t 17.6 22 1 1 380
BRIKIEH

Flexsorb fresh
solvent pump
Flexsorb 37 375 55

P-307 1.7 3 1 380
x
Number of
Tag . : "
X i equipment 5% 5 4
Number iz | Equipment name % Normal Capacity Voltage
= 48 FHdtkgh | #E : v
Operating | Spare
] L V
BRAE #%H
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P-308A/B

Flexsorb lean
solvent feed pump
Flexsorb 73 it

R

144.3

160

380

P-309A/B

Washing water
pump Feig KR

16.2

22

380

P-309A/B

Washing water
pump Feik KR

16.2

22

380

P-310A/B

Flexsorb rich
solvent pump

Flexsorb & 1A 7#%%

132.7

160

380

P-311A/B

Regenerative
column reflux pump

PR AR A

16.7

22

380

P-312

Regeneration
column overhead
waste oil pump F4
AN ER

1.8

2.2

380

P-314

Flexsorb
underground
solvent pump
Flexsorb 1 ¥ 7
x

4.2

7.5

380

P-315A/B

Regeneration
column bottom

pump FRA SRR

84.6

110

380

PA-301

Anti-block inhibitor
injection system [H

JANENR G

3.0

380

Tag

Number 17

—

=2

Equipment name %

SLELRN

Normal
1EH & kg/h

Capacity

i

Number of

equipment %% 4

Operating
A

Spare
7% H

Voltage

HE V

Hengyi Industries Sdn Bhd
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Alkaline injection

PA-302 system BERIFEN & 3.0 5 1 - 380
2
Defoamer injection
PA-303 system JHEFIEN 3.0 5 1 - 380
pd \é}E
Treated water
P-322A/B . 34.4 45 1 1 380
pump FL7KIE
Water circulation
P-401A/B o 4.3 7.5 1 1 380
pump KAEIIE
Dilute slurry lifting
P-402A/B e 5.8 7.5 1 1 380
pump F&2ERAE T3
Slurry thickener
P-403A/B o . 59 7.5 1 1 380
pump J B & 25
Slurry thickener oily
P-404A/B | sewage pump ¥ 43.1 55 1 1 380
SRS BTG K IR
Large flow sewage
P-406A-C | lifting pump Kifi & 103.5 132 2 1 380
T KER TR
Small flow sewage
P-407A/B | lifting pump /Nt & 11.0 15 1 1 380
15 KIRTHR
Nitrogen electric
F-301 heater %< N # 114.0 - 1 380
En s
Nitrogen electric
heating furnace -
F-401 fan Z/ AN HG- 92.0 - 1 380
AL
Tag Number of
X X ) . N Voltage
Number £i7 | Equipment name # Normal Capacity | equipment ¥ & %1 v
5 /AR 1EH & kg/h HE Operating | Spare
g p g g p BV
Bk 7% H

Hengyi Industries Sdn Bhd
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Fume hood exhaust
fan 1 XA HES B

14.0

- 380

MA-401

Diluted slurry
agitator i i
s

66.0

- 380

MA-402

Diluted slurry
agitator g i
P

66.0

- 380

PA-401

Filter press
flocculant package
unit H BB 2 5

Bt

12.0

- 380

PA-404

Dry coke powder
loading package
unit FEER L ENE

Bt

13.2

- 380

WS-401

Weighbridge 7%

2.0

- 220

PA-405

Belt filter press
package unit 7 =&
JENLEE Wit

15.0

- 380

PA-406

Wet coke powder
loading package
unit MR R R E

Bt

120.0

- 380

PA-407

Slurry thickener
tank package unit
ST 45 T P

Bt

7.0

- 380

Tag

Number 17

—

=2

Equipment name #

SRR N

Normal
1IEH & kg/h

Capacity

i

Number of

equipment %

541 | Voltage

\Y

Operating
BRAE

Spare
#%H

HE V

Hengyi Industries Sdn Bhd
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PA-408

Thickener
flocculant package
unit 1447 2% 22585 Ak

Bt

3.0

1 - 380

Reactor elevator %

O 7% FEL A

15.0

1 - 380

Coke powder silo
elevator £E# kM H
i

15.0

1 - 380

Power supply for
Lighting i BIHH

20

Power supply for
Instrument 133
L

20

Total &1t

4593

Hengyi Industries Sdn Bhd
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1.2.8.7 Steam balance &5 T

Table 14: Steam balance

£ 14: RIKTPHE

F102
Steam
arinnlied hv 76.0t/h
FMER
3.5MPasteam g4 sp/m
3. oMPaZEiX -
110t/h 41.5t/h L5th 7.5t/h
L 2 v Y
Main Air - [ R | [=uEm Alir R101 BALEER [ps201]
Blower compressor
E2067
Steam supplied
bénetwork 2.0t/h
[ fiis 2
R T . L
125t/ 31.0t/h 31.0t/h 1.5t/ 35th 3.0tm | 8.0t/ 1L.0th
Y Y Y Y Y C201. C202 Y Y
[ F104 | | rio2 | [ R1c3 | [ D101 | C101 | C203. C210 c301 | E306 |
Y
R101 |
Steam supplied
05MPa ‘SRt
ste
0. BMPaziys -wSLS5th )
55.0th 3.5t/h
4 v

Hengyi Industries Sdn Bhd
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(1) 3.5MPa medium pressure steam 3.5MPa 71 & 757X

In normal operation, the plant's medium pressure steam system network supplies 84,445 kg/h

of steam to the unit.

IEH B, T R ARG E M A % B 524t 84445 kg/h

et

7NEH o

(2) 1.0MPa low pressure steam 1.0MPa ik & 7%7%

Medium pressure steam for start-up is supplied by the plant system.
AR T LHPRZARBE T &%

In normal operation, the plant's low pressure steam system network supplies 57778 kg/h of

steam to the unit.
IEFERAER, T R &R R W R B 52 4 57778 kg/h 5.
(3) 0.5MPa low pressure steam 0.5MPa &l J[E 7575

Under normal conditions, the plant will send 52191 kg/h of low low pressure superheated

steam to the system pipe network.

IEH TSI T 6 B A 52191 kg/h (RMIKE T R E RAE M

1.3 Environmental specification If{RFEFR

Table 16: Summary of “three wastes” emissions

F16: “ZR"HBUCEE

Emission | Emissi
Main
Phas | Emission | s amount ons _ o _
) ] composit | Classification Disposal method
Name # %% | e J& | Regularity | ttimes#F | taff | . X
e o 7 o xm 433K ik B 7 3
& | Hogut T B ‘
. %y
t/ix t/a
Landfill, blending
93.1 m3/
COS spent 1 time / six ] incineration or
times Dangerous )
catalystCO months 242 Al2O3 sending to
‘ i 93.1 m¥/ waste &£ _
S R4k 1%/6 H i processing
2N o
Wl B RSN R b
Solid 26.6 m3/
1 time / six Non-hazardou | Landfill or sending
Porcelain | [fl# ) times _
o months1 /X 69 Al20s3 s waste 3Ff& to processing
balls %23k 26.6 m¥/ e
/6 H i % Tt B e B Ak
(X
Activated 1time/2 50 m3/ Activated | Non-hazardou Boiler blending
carbon 7% years1 {kX/2 | times50 12.5 | carbonif | s waste JEfE incineration
PEIR i m3/IxX PER & BalfB ke
HSS
_ Liqui Organic | Non-hazardou Vacuum residue
amine
. d [i2] b7 [i] W 122 | amine i | s waste 3Ef& treatment plant
solutionHS . . .
- & WL B PR AL B
S il

Hengyi Industries Sdn Bhd

ERK (X3k) BRAF
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Table 17: Flexible coking unit environmental monitoring plan

£17: RESNRESASIN R

Category £
il

Monitoring points ¥l
=

Frequency #i%

A

Monitoring Items 17

Waste water

R K

il
157K (57K BAO2
i)

Oily sewage point

Sulfur-containing
sewage point IG5

K

Once a week & & —1&

Oil and coke powder content i .
b o g, M. @&, PHE

Oil and sulfur content . 2 &

Oily sewage point 7 JH
15K (KIEX BAO3 ith)

[E1 Wy

Eili=. COD. WMt &=HE
PH 1.

Exhaust gas

RS

Furnace F-102,
Furnace F-104 4/
F-102. %" F-104

Once a week 1% % K K6

Ringermann blackness (smoke

concentration) HEMHEE HH 2RI

L SEE. EAE. ZEL
LN

K-401, K-402, K-403
outlets {1

[E1 Wy

Dust concentration #5322 i< &

Noise M f

Main fan area £ RAHLIX

Air compressor area <,

JEHLIX

Twice a year £ A —X

Pump area X

P17 75 < 90dB

R E XA

Twice a year & H —&

H2S<<10 mg/m3
CO<<30 mg/m3

2R <10mg/m3

1.3.1

Waste water &K

The drainage system is designed according to the principle of sewage separation and sewage

diversion. The wastewater generated by the plant includes oily sewage, salty sewage, and

sulfur-contain

Y515 3

7K)~

ing sewage.

15157

FII R 7K o

PUL IR BT R G R B AR R KRG SRS K

MK BT

After the sulfur-containing sewage is sent to the acidic water stripping unit inside the plant to

have been processed, it can be reused or sent to the waste water treatment plant .In the

process of start-up ,shutdown and overhaul, the equipment area around which harmful fluid

leakage and overflow may occur is provided with weir and liquid-conducting facilities not less

Hengyi Industries Sdn Bhd

=

LERVASH
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than 150mm high . Rainwater in the weir, fire-fighting water drainage and floor cleaning water
are collected and discharges the oily sewage system.

BRG] AR KRS BT PG, IR BGR R XS K B A B . FLAETH5 T
g, wTRE A F IR . BRI e X R L BBRCEAMIRT 150mm & Y [ HE A
W, FEENRIRK EBHEK . T KR S HEAWTII R K R 4

The waste water discharged from equipment, pipeline, sampling port and overflow port is
collected centrally into the oily sewage system.The cooling of machine and pump mostly
adopts circulation system, and only a small amount of cooling water from the machine and
pump is discharged into oily sewage system. All steam condensate water is recycled without
being discharged into the oily sewage system.

TR E A X B EIEHRS D MR REE DRI 1 SEHE TS K A T ISR B
IK(EFETTIK) R G MR ERA S RHTE R G, WA EAKA B AR08 F80E OB X
BEREINUEE AR TS KAV RI K R 48, R BIWIIRI KSR THB A BAO1. RIEALBEX
TR AUEHL IR D R AR AL B XA K Ve HLEE AR S K. sl i 1 45 4
S A ENE TG K R G, B BR S s KR THE A BA02 (ARG Ki) o 2B KIEX
WS EIEMHES O MR, SRR CORIREIR S5 HE 7 7K 3 48 F IS e 210 25 7Kt BAO3.
PTG AR A K AR R ], AHEAJL BTG K RSt

The oily sewage enters the sewage pretreatment station in the combined plant through gravity
flow for treatment. The oil content of the pretreated sewage is not more than 100mg/L, and is
sent to the whole plant waste water treatment plant for concentrated treatment through the
pump lifting pressure.

WIIRI K S s 7K (B A5 7K )3 58 7 70 il IR NARIEG & 2 B A 075 7K TilAk 39 BAO1. BAO2.
BAO3 A7 4b B, AL 5 (75K Sl EA KT 100mg/L, ARERTHE Ik B8] 15K 5
—Ab

The clean rainwater in the plant weir is collected through the plant weir and collected through
the gully to the rainwater pipeline system outside the plant. After the fire-fighting water drainage
in the plant weir is collected in the accident state, it is discharged to the accident buffer pool in
the plant's waste water treatment plant.

e B A N ITE R K B B R fE, B IR DR R B R B AN K EE RS, H
HCRAS T 26 B I A A B KR S, #EABTI R K32 T BAOT, Sl ZE AR X 5 K A B
W) XS gz it

1.3.2 Exhaust gas &<
1.3.2.1 Combustion exhaust gas emission control #X%</%& < HE % i

The plant uses deep desulfurization fuel gas and flexigas, and the SO2 emission concentration

is 100 mg/m?® which meets the requirements of the first level of clean production. The furnace
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uses a low NOx burner and appropriately raises the height of the chimney so that the dye in the
combustion exhaust gas of the furnace reaches the Brunei emission standard.

B AL R B IR ORI RS, R CHEIs R I A  — REK . I (F102. F104)
eI NOx #Akeds, IR A5t ol ks B2, A8 B be o rb B e ik 2 SR BUR B T T HETR
FriE SO2<<100 mg/m3. NOx<300 mg/m3. H2S<5 mg/m3 2%k,

1.3.2.2 Vent gas emission control iz S AR HE %

The whole plant has a flare venting system and a fuel gas recovery system. During normal
production, the safety valve opens and releases the hydrocarbon gas, which is separated with
liquid and then sent into the fuel gas recovery system. The combustion gas discharged from
the start-up and accident conditions enters the flare system and is discharged after
combustion.

G BCRIETRCE RGBS R Gt IEF AR, 224 R B RS SAA, RHE AR
B RS THE TAFHCRAHE B TR, HEANKIER G, ke fa HET

1.3.2.3 Light hydrocarbon gas /&=

The Hengyi (Brunei) refinery project is equipped with a flare system. The flare only lights the
pilot burner under normal working conditions. It only exceeds the adjustment capacity of the
system when the plant is start-up and shutdown and in an accident condition. The oil and gas of
the overpressure relief venting to flare is burned to ensure plant safe production and reduce
hydrocarbon pollution. In normal production, the combustible gas released by each plant
respectively enters the gas cabinet containing hydrocarbon and the gas cabinet containing
hydrogen.

fEIR (33D Bl H WA KBRS, JHBAEIER T F HS KT, HA R BT Mg
RE T RGEHFATRE ST, SR BB, RE T 244, I ke
(s IEHAEI, RREBCERERES . TS D212 ZZrh e, HFZ 4] R Pl
B, g AR R

1.3.2.4 Flexigas RIS

The plant is equipped with a flexigas flare venting system. During normal production, the
flexigas is sent to the flexigas pipeline network for the furnace. The flexigas discharged from
the start-up, shutdown and the accident state enters the flare system and is discharged after
combustion.

PEBORIEUIET R GE. IEWAN, RIETEANREVERM, g . JHs TaE
RS RIS, HEARE IERSE, MBS H

1.3.3 Solid waste [E1A 55 I K FY

The flexible coking unit uses three nuclear level instruments and one hydrometer at the bottom
of the fractionation column, and its radioactive material is metal ruthenium (Cs-137). During

the production process, management should be strengthened. If the handling is improper or the
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container is damaged, it may cause radioactive radiation damage to the operator and will not
affect the surrounding environment. For discarded radioactive materials, recycling is the top
priority, or regularly send them to the urban radioactive waste storage designated by local
provincial administrative department of environmental protection.

RGN BRI 17 3 NMBUR R TH LT-20103A/B/C 1 T405 41k 2 i 1 AL E I
AT-41001, YRR (Cs-137) o fEA I FEH RS sk B B, a0 AL 34
e PRI A B, T REXT R AR N S8 BB VERR S G T, XA A AN S A M . TR
FERVBEPERA L, B SR & RIUSCRI A, BE 116 3 B A8 PR ORAP 47 B0 B ) 46 5 1 M 7 TR
PR PE AT o

1.3.4 Noise M¥%

The noise of the plant mainly comes from the machine and pumps, air cooler fan, compressor
and heating furnace, and steam vent. The main control measures are as follows: low-noise
equipment is chosen in similar equipment. Soundproofing treatment for the high power pump.
Main vents ports are equipped with silencers. The heating furnace is equipped with a burner
with a soundproof cover. In the layout, the high-noise machine and pump are placed in an area
away from the boundary of the plant to reduce the impact on the external environment. In
summary, the environmental protection measures adopted in this project can control pollution
and protect the environment.

RIGHEACK B R R EORIE TR SR A XL EgaiLAng . 2008 s . EER P
T - 7[RI R o AR 75 1 o o RN RT3 AL BE . 0O I & ds . i
e AT B 5 B K MH . FESFIRATE b, K e B LA BRI &) SR XA, B0 AR IR
fsEm, IR R TR B2 BB M. 28 BATR, RIS A B PR I 85 O
E A e bl S E NV SN Z e i DN S 0 S

1.3.5 Environmental specification ¥ {£f5Fx

Table 18: Environmental specification

& 18: H R

. Control
No. Unit #. | Design target ) Remarks %%
L Item name it H £ #K ) o h target %l 45 .
5= (0 WIt1EbR ~ *
br
Chemical oxygen demand of
the discharged sewage 4
1 iR (ARG K R A mg/L <800 <800 -
%
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No. Unit 5. | Design target Cont‘rol Remarks #%
Item name it H £ K ) o h target %l 45 .
i fr | R i e
br
Ammonia nitrogen content of
2 the discharged sewage #MiE | mg/L <50 <50 -
TG K (EEE KRR &
PH value of the discharged
3 sewage FMIF &G K (BT - 6.00~9.00 6.00~9.00 -
JK)PH 1
Oils of the discharged
4 | sewage #MIEEMITEGK(E /TG | mglL <500 <500 -
VIQYENIiEN
Oils of the discharged
5 | sewage MES TS K (G £ | mgll <50 <50 -
7J<) th'f’t#@
Oils of the discharged
6 sewage #MESTE K (F G | mg/l <40 - -
IK) KBy

1.4 Plant equipment &g &

1.4.1 List of Equipment and Main Design Parameters ¥ — %% & FE K+

See the attached tables. VL% .

2 Operation method for process production post R R{Ex

The management range of the process production post =\ E4£3E

2.1
The management range of the supervisor post  HEK: i fo7 & 4 i [l

21.1

Under the leading of the plant leader, the supervisor is responsible for the daily safe production

of the shift he is on duty.
ER BT T, FSTARIER H W 244,

2.1.2 Inside operators post P4 i i & 4 5
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Under the organization and command of the supervisor, inside operators carry out the
operating procedures and technical specification carefully and they are responsible for the work
of this post, and the production tasks are completed on time.

EPEKRASHRIE T, INEPUTERAERREA 24808, XWARRA TR DT, 12 58 & UL 7= 4
%

Reaction post: Responsible for the daily operation of the plant's reaction gasification system,
coke powder loading system and machinery equipment like compressor trains.

RN TR E RN ARG R RGN H A

Fractionation post: responsible for the daily operation of the fractionation stabilization system
and the flexigas treatment system.

SERRAL: AT TR E RGN R AL R G H R AE

2.1.3 The management range of outside operators #Mi i {7 & 4 i

Under the organization and command of the supervisor, outside operators are responsible for
the daily routine operation of the system, completing the production and work tasks of this post;
responsible for the operation, maintenance and maintenance of the equipment, instruments
and process pipelines of this post, and the use and storage of raw materials.

PR IALIRIE T, ARG HFEREAE, FERAR KA & IUE™. TS foTARRAL
FilE s DGR T 2RI e oRIIRIR . AR (6 AR

Reaction post: Responsible for the daily operation of the plant's reaction gasification system,

X|

coke powder loading system and machinery equipment like compressor trains.

RN TR E RN ARG R RGP H A

Fractionation post: responsible for the daily operation of the fractionation stabilization system
and the flexigas treatment system.

SERRAL: AT TR E RGN R R G H R AE

2.2 Tasks of production post I {ES

2.2.1 Tasks of supervisor post ¥ K &7 {F55

2.2.1.1 Convey all the working requirements from the joint unit and upper level leaders in a
timely manner and implement them.

LB G R E . LRSI R, I BT .

2.2.1.2 Responsible for daily production, emergency accident handling and start-up and
shutdown operations during the shift on his duty, carefully implement the walkaround

inspection system and urge the group members to perform according to the regulations.
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T YR 8 AR RS BT TR AT, AT A ) B2 OB e HE 4L SR &
AT

2.2.1.3 Organize group members to carry out stable production according to process
specification and operating procedures, ensure product quality and production rate, strive to
reduce energy consumption, ensure the completion of various economic indexes; write down
all kinds of operation records and carry out the shift changeas required.

HLPEH N 1 4% T AR E AR BEAT 2R84 7, ORI S BB AN &, 85 BRI 6, #ifR
FIAGEHARPR I TE B F BRI & R BRI RN A3 B

2.2.1.4 Maintain the related pumps, equipment, process pipelines, instrumentation, electrical,
fire-fighting facilities, etc., and do a good job of maintenance of the equipment; carefully check
and find out equipment abnormalities and leaks which should be dealt with and reported in a
timely manner.

B UFETEALEE . W&, T 2EE. R A, THPI5E%E, SurR&mRaE T LAEAHE,
RIS R S5 A7 L S A IS AL MY

2.2.1.5 Organize the team to participate in post knowledge learning and post technical
training activities.

HYIPEA S 0 B ALY 55 FNIR 27 31 R0 B AL 3 AR R Ee i 3l

2.2.1.6 Responsible for the attendance and holiday arrangements of the team members.
BT PR 51 25 B K B 2 1

2.2.1.7 Comply with the company's Staff Regulations

AT (TSN .

2.2.1.8 Complete all the tasks assigned by the leadership.

SR A TP 5 AR o

2.2.2 Tasks of inside operators post N X7 f£5%

2.2.2.1 Responsible for the adjustment operation of all computers and indoor instruments of
this plant, the start-up, shutdown and accident handling and knowing the use of field
instruments.

M TTALE B PTA AN E AR 84E, JF 58 L HHUEE, RIS PR AIE I
2.2.2.2 Ensure the pass rate of the distillate exports of various products, and achieve good
quality and high yield.

BORS S IRt DR M, MBI R, R,

2.2.2.3 Strengthening post cooperation, adjustment operations must also take into account
the impact on downstream posts, and make adjustments after first contact, and make a safe
and proper adjustment.

s AL R, TR K R 2505 8 2% N I b LI, RIS AR R T, i HEAR

N

Lo
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2.2.2.4 Carefully operating to ensure that each system does not overheat, overpressure,
rushing columns, and withdraw empty.

ROEAE, RIES REANBIR. NEE. A, A,

2.2.2.5 Execute the process operating cards, control the various process parameters, find out
the abnormal situation and deal with it in time, and notify relevant process posts and report to
the supervisor in time.

PATLE R R, S TE28, KR E RO AR, I K ikl FAH 9% T2 R AL L B
1Ak

2.2.2.6 Carefully operating, timely knowing the changes in product quality, and making
adjustment base on the causes to ensure the quality of products such as dry gas, liquefied
petroleum gas, gasoline, propylene, liquid hydrocarbons, gasoline and diesel.

R OHRAE, SO B4R B BRI ARG O, JRER O R HEAT T, ORI VRl T
Wi WA TR ST A P R

2.2.2.7 Constantly sum up experience, strive to improve the level of operation technology,
and carefully fill in the operation records and shift change log, so that the data records are neat
and tidy, and the data is complete and accurate.

AW EELY, B R MR, INEIH G B RC SR HAD, 8 ic B,
Kt 55 4 TR .

2.2.2.8 Actively participate in technical learning, adhere to post training, continuously improve
operation skills, and put forward more reasonable suggestions.

MRS IR 2], BRI AL, AR R, ZRGE AR

2.2.2.9 Strive to reduce the consumption of various power and chemical raw materials.

B AR Bl 5l ) Ak T E A BRI W AE .

2.2.2.10 Comply with the company's Staff Regulations.

bt 55 R/ANS I QA o [

2.2.2.11 Complete the tasks assigned by the leadership.

SR A 0 % AR o

2.2.3 Tasks of Outside operators post #Mi i f7 45

2.2.3.1 Under the leadership of the supervisor, complete the operation of the plant start-up,
shutdown, daily operation and dealing with abnormal situation.

PR T PR BT 4 154, HWE BT MR IE LB 1R L.

2.2.3.2 Cooperate with inside operator to ensure safe and normal operation of the plant,
actively cooperate with the test department to do all kinds of sampling work on time, prepare
various additives according to requirements and add various additives in time.

No& N R R B 22 4. IEWIEAT, AURIC & DN 1 T4 i (U 5 AR A, R INT ) 2%
B0 e B Bt 8 I A B ) o
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2.2.3.3 Implement the walkaround inspection system. For the monitor of each system,
walkaround inspections of the plant production and operation shall carry out at least six times,
so that problems could be find in a timely manner and reported to the supervisor to ensure safe
production.

PATIR B AL, &N ARG MBI E A 2T 0, BTN R ks, A
v RS I AL B, IR R BRI AR, B R 4

2.2.3.4 Sampling points and discharge points containing hydrogen sulfide, the gas mask must
be worn during operation, guarded by a special person and operated in the upwind direction.
BH A ERAE AR ARMEIN DT BRI A, AR AN, SR B XU R
2.2.3.5 Responsible for the use,maintenance and standardization of fire-fighting equipment
and tools in the area of this post. Regularly check the application status of the hydrogen sulfide
alarm detectors, keep the gas mask in good condition, and report the problem to the supervisor
and the shift supervisor in time.

PTTA KA BT as A . THREEH . 4Py, ¥ RaEmib Sl E O E IR,
DRETFRT IR, R iR A [ BEAC . AE PRI AR

2.2.3.6 Comply with the environmental protection system, do a good job in civilized
production, do a good job of “no leakage posts” and “perfect posts”, and discharge process
waste to protect the production environment. Do a good job in responsible area environmental
sanitation.

TESF ORI RE , el SCHAR =, il TGk s B AL AN Se i b A 1 LA, 4 HEC L 2R A Ok
PP . FLE R DT XA T

2.2.3.7 Implement the lubricant management system and equipment maintenance system.
Familiar with and master the compressor and pump performance and practical operating skills,
and implement the post operation method.

PHAT T TR b B ) S R B0 & 4P ORI o BAB NV AR LA I RE AN S PR VR B RE, $AT R 1A
%o

2.2.3.8 Carefully fill in the shift change log and operation records, ensure the original data is
correct and complete and the handwriting is good and clean.

WHIH G YL H D ARAEIC S, PRIE SR A6 E0E B IEAR 55 45 . il 135V o

2.2.3.9 Actively participate in the post training and rational proposal activities, study the
process technology hard, and achieve “four understandings and three capabilities” for the
equipment in this post, and constantly improve their own professional level.

ARSI AL SR MG A UOE S, R 2 SRR, AR A& B P =27, A&
H k45 K.

2.2.3.10 Comply with the company's Staff Regulations.

bt 55 R/ANS K QA o [

2.2.3.11 Complete the tasks assigned by the leadership.

SR AE TP 5 AR o
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2.3 Startup scheme FIHFZE

2.3.1 Complete check 4:1fiks#r
Before the Unit is put into commissioning, the preparation works are as follows:

WEBIANBRRGAT, MR TR

2.3.1.1 Reaction gasification system N1k & 4:

(1) Before startup, conditions of reaction gasification system are as follows:

TF LRI NS RGPS

1) Dry-out, check and verification of lining of heater, reactor and gasifier have been completed
(including E102, E103); and fractionator inlet blind has been removed;

=T BB AR e (CBEE E-102. E-103) , 0TI N T E BRIFER;

2) Dry-out, check and verification of lining of F101, F102, F104 have been completed;

F-101. F-102. F-104 # BB B AL 58 5

3) Boiling out of D103 has been completed;

D-103 5& &b

4) Startup coke fines are ready, and loaded into D401. Put bottom heating nitrogen into service,
and separate from the back-up one;

TP LM MER L, et D-401, BAHRMINMES, FResH:

5) Startup coke fines are ready, and loaded into D401. Put bottom heating nitrogen into service,
and separate from the back-up one;

. BREGR hORIR R A HE A 4

(2) Key points:

S ST

1) Cyclone check: Verify that the diplegs of prime and secondary cyclones of heater and the
diplegs of reactor cyclone shall be unobstructed;

JR AT WIS — gy OB g BE 2 kiR

2) Check conveying line aeration orifice connections, aeration fluid restriction orifices and
instrument connections by poking a bar into the them, and verify that they shall be
unobstructed;

R BN R L Fash A BRSO3 O AT AT AR &, i ORi il

3) Verify that reactor feed nozzles shall be manufactured properly, and that the nozzles shall be
subject to spraying test. All water spraying shall be verified on a single test stand. Scrubbing oil
distributor of scrubber has been assembled, and subject to the spraying test outside the vessel;
S5 N AR S 1 32 TE A LA A ELE MR HEAT 1 A P A WK AR RS G U0 IE s DR IE
Ve A DAL, HAERESIMIEAT T wiss il ;
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4) Check that filter element shall be sized properly, and that test assembling shall be
acceptable;
R i E AR USSR IEA . S

5) Check that primary, secondary and louver dampers of auxiliary combustion furnace F101
shall be opened/closed smoothly and properly, and that gas burner and electric igniter shall be
operational;
R A B IAGE F-101 — . R R B KU DT 90 ROE BF . LT R R T K 4 5
6) Check and verify that coke loading line shall be unobstructed;
(RER TN SY S 2 7bi
7) Check that lubricating oil has properly been added to individual slide valves, that valve plate
shall be opened/closed smoothly, that valve position sensing indication shall be in accordance
with field valve position, and that the zeroing check shall be performed properly;
LA -1 BRI NG, RO 50 R, AL TR R AL, — 3, & AR AT
8) Check that self-preservation systems shall be activated properly by testing them, that
actuation time of self-preservation control valve shall be documented, and countersigned;
I T & H IR RGN E IEFIFiC 3 B IRIEHI RS RIS 7], JFEAE 307 dEs
9) All valves shall be in exact position as required, especially normally-open and
normally-closed valves shall be in exact position;
PP IR T TR 5 EEAL TR AL E, A on) 2 W T P IR Ak T IE A o B
10) Check that the flow process shall be proper, and supply water, electricy, steam and air to
this Unit after asking instructions from production management department; and contact with
the Instrument for supplying the instrument back flush air.

KA LR, WaEPEERERAK. B 1. REIAERE; BRREGE, F1EERRMR.

2.3.1.2 Fractionation stabilization system 71#fa € R4

(1) Before startup, conditions of fractionation stabilization system are as follows:

TF LA A 2 RGURES T

1) For fractionation stabilization system, the running with water has been completed, all of
equipment, lines, instruments problems have been solved properly;

IIURRSE RGUKBRIB TS, B B DGR PLLS

2) Water in the fractionation stabilization system is drained fully;

IIURRSE RGUAFKTBGE

3) Ammonium polysulfide solution is ready.

LA A 4

(2) Key points:

S ST

1) Scrubbing oil distributor of scrubber has been assembledf completely, and subject to the

spraying test outside the vessel;
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I3V EE T it o3 A 2% 5 O ZE 2R HLITRTHAEG 75 28 2 A 72 B

2) Checking proper filter element size and test assembling has been completed;

1o P8 8 B RS TR IE A RS Ao 2 A C 2 58

3) All of pumps, air cooler blowers are under good conditions. Grease has been added properly.
Cooling water shall be unobstructed;

FR L DR NNTELF, I MARINGE, ¥ HK%E,

4) Check that all instruments have been calibrated, and be operational, and under good
back-up conditions;

K A GRS, IR AT RAF & IR

5) Open hand valve of relief valve;

FTTF 2242 1 T 1

6) Supply the steam to the piping for purging; after seeing steam at vents and fully venting and
cleaning the piping, close the piping, and vent the columns. According to the requirements of
the equipment and pressure test values, perform leakage test by building up the pressure.
Check that there shall be no leakage at piping welds, flanges;

FRELRGTRA, HFEIR, TR, RASE L. BT, S ER AR AT
JElls, REELRE. L2,

7) When supplying the steam to the heavy oil piping for purging, contact with the Maintenance
for hot tightening when the temperature reaches 200°C;

HME LSRN, HiREIER] 200°CH, BRAHERE,

8) After pressure test is completed, the piping shall be modified as required based on the
production flow process, and the circulating water is supplied to the Unit;

IR )G, SRR ERBUF RS, KT R E

9) All valves shall be in exact position as required, especially normally-open and
normally-closed valves shall be in exact position;

PP IR T TR 5 EEAL TR AL E, i) W T P IR Ak T IE A o B

10) Check that the flow process shall be proper, and supply water, electricy, steam and air to
this Post.

KB, B K B KGR KA

2.3.1.3 Flexigas treatment system &G AbF R4t

(1) Before startup, conditions of Flexigas treatment system are as follows:

TF LT RSB R GURS T

1) Caustic wash degreasing of amine absorption and regeneration system has been
completed;

JFEE T AU A 2R A e e B T+

2) For Venturi scrubber, stage 1 contact cooling tower, stage 2 contact cooling tower, amine

absorber and amine regenerator, running with water has been completed;
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ST EBRRAR . — HRAA EIE . SRR A L TR RN P A B A e KBRS
3) COS reactor catalyst has been filled, inlet and outlet valves are closed, separation is kept;
COS S Bi sl LB IE AT, B DRSS, ORAFRE s

4) After running with water has been completed, water in amine regenerator is drained fully,
and water in other columns is kept;

IKHRZTE G, B PR A AR AT 5, e Sk IR

5) Amine, defoamer, caustic (30%), antiscalant are ready.

feti JHIEF) IR (30%) « BHIGHIHER LT .

(2) Key points:

S T

1)Cyclone check: Prior to removal of inlet and outlet passageways of tertiary cyclone, make
sure that cyclone dipleg shall be unobstructed;

BEM R AT PRBR =N VR H CUEE T, AN IE 4 BRI 5

2)Packed tower distributor has been assembled completely, and nozzle test has been
completed outside the vessel;

SRS 7 A o 56 B AL HLITE R 25 25 b 76 B TR

3) All of pumps, air cooler blowers are under good conditions. Grease has been added properly.
Cooling water shall be unobstructed;

FI L DR NNTELF, I MARINGE, K,

4) Check that all instruments have been calibrated, and be operational, and under good
back-up conditions;

K A GRS IR AT RAF & IR

5) Open hand valve of relief valve;

FITF 224 10 T 1

6) The piping shall be modified as required based on the production flow process, and the
circulating water is supplied to the Unit;

B LA EOR U A PR, KGR E

7) All valves shall be in exact position as required, especially normally-open and
normally-closed valves shall be in exact position;

PP IR T TR 5 EEAL TR AL E, A on) 2 W T P IR Ak T IE A o B

8) Check that the flow process shall be proper, and supply water, electricy, steam and air to this
Post.

KB, B R B KGR

2.3.1.4 Coke fines loading system £¥) 3574 &%
(1) Before startup, conditions of Flexigas treatment system are as follows:
TF LT RSB R GURES T

1) Through-purging of solid coke loading system by main air has been completed;
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FER R FE R G R BEMR A 5

2) Through-treatment of wet coke treatment system by process water has been completed;
TR EEAC IR R 48 FH AR P /K BT AL 3 5¢ s

3) T406 has properly received process water for back-up;

T-406 et £k, & H

4) For D402, running with water is normal;

D402 /KIiz IEH

5) Thickener, flocculant are ready.

SR R

(2) Key points:

S T

1) Bag-type dust collector is properly provided with PLC, and commissioning shall be normal;
AR AR E L PLC, IXIEH

2) Commissioning of filter press shall be normal;

JEIENLIZAT IEH

3) Cyclone check: Prior to removal of inlet and outlet passageways of quartus cyclone, make
sure that cyclone dipleg shall be unobstructed;

BEsr R PRBRUUIEN VR H CUEE R, 2RI IE 5 BRI 5

4) Check and verify that coke loading line shall be unobstructed;

IRER TN S L /7Bl R

5) Check that all instruments have been calibrated, and be operational, and under good
back-up conditions;

BB OGRS, IR T R & AIRES

2.3.1.5 Main air blower and gas compressor system Wil HR%

(1) Before startup, conditions of main air blower and gas compressor system are as follows:
TFLETPINLR GRS T

1) Single commissioning of main air blower is acceptable, performance curves have been
completed;

FRNLEHLRIE G, VERE 2 fi5e s

2) Single commissioning of gas compressor is acceptable, commissioning is normal,
SENRYLRIZ 1%, RIS T IR,

(2) Key points:

S ST

1) Check that all of anti-surge valves, motor operated valves shall be operational, and that
grease shall be added properly;

KB KB s G, i i i i
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2) Tests of self-preservation systems of individual machines have been completed, and
documented;

FHLE TR R GE IR ¢ BT E 5%

3) Adequate and qualified grease shall be ready;

{28 0 A2 0 B8 5 S P i i

4) Commissioning of main air blower and gas compressor shall be under good conditions. All
preparation works shall be ready as specified. Nitrogen for sealing protection shall be supplied
to the machine from compressor section of the gas compressor;

FRHL AENIZ BT, $ZE R — DI AR, SENURNLE 2 51 B SANUEZ EH RS
s

5) All valves shall be in exact position as required, especially normally-open and
normally-closed valves shall be in exact position;

PP IR T AR 5 EEAL TR AL E, A on) 2 W T P IR Ak T IE A o B

6) Check that the flow process shall be proper, and supply water, electricy, steam and air to this
Post.

KB, B R B KGR KA

2.3.2 Tightness test X &A%

Tightness pressure shall be equal to or slightly more than normal operating pressure, and less
than pressure setting of relief valve. Tightness test shall be fully planned and coordinated, and
shall not be performed in mutual independance.

IR TR & T IEE R D), KT 2l k. RERRESEZENR, AjeH B

2.3.2.1 Reactor, scrubber, fractionator J %%, WEikts. /imts

(1) Preparation works # & T.{E

1)Close hot coke, scouring coke and cold coke slide valves to shut off the connection with the
heater. Perform tightness test together by opening 2 valves on the upper section, and closing 2
valve on the lower section, of chunk discharge system of reactor;

RPAREE L IR ATA £ D)W A I AR R R . RBLARED KIEE R4 3B 2 TEIRFT . Tk 2
T8RP, — A

2) Close fractionator overhead condenser to shut off the connection with the stabilization
system, and perform tightness test of C202, C203, C210 together;

K RS TV ks VI W AR € RGEE &R, C202. C203. C210 — %5

3) Open fractionator overhead vent, and prepare to perform steam purging;

FITF RTINS, HE & HEAT 280
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4) Put reactor stripping steam and individual stripper stripping steam into service, open the
drains at low points to avoid water hammer;

T I S AR BV R BRI, AT IR A HEREEE /K s

5) Steam purging has been completed. Prepare to perform tightness test.

AIRRAATE, R T RE R .

(2) Building up the pressure #& /T

1) Decrease the opening of fractionator overhead vent to build up the pressure, and control
scrubber overhead pressure to 0.1MPa;

TN RGO A BEAT ME S, R BRI T /U4 4E 0.1MPa;

2) Check all manholes, flanges and welds of reactor, scrubber, fractionator and individual
strippers for leakage, record and mark any leak, and prepare for solving and repairing;

RO SN VeleEE . RIS ARSI ESSE, A AAL VR IR AR T R IR S A
TR VATEE 25 AL 2 5

3) After any leaked item located during pressure test is solved and repaired, perform
depressurization, and continue to use steam to remove air. Check drains at low points to
prevent clogging .

WIE RGBS Y e f5 , AT, SEHZARET <. E KSR, B uifge.

Table 19: Operating pressure of R101, C101, C201
#19: R-101. C-101. C-201 #:1E/E /)

Pressure value, Mpa

No. &% Description 4 #x
i i, MPa

] Operating pressure of R101 overhead 011
R-101 THEfEJE /) '

) Operating pressure of C101 overhead 01
C-101 THk fE JE /) '

3 Operating pressure of C201 overhead 0.06
C-201 THk fE JE /) '

2.3.2.2 Gasifier, heater, heater overheads S fb#%. IN#EE. INH TR

(1) Preparation works # & T.{E

1) Before main air enters the system, establish water circulation of heater overhead, including
Venturi scrubber, stage 1 contact cooling tower, stage 2 contact cooling tower. Water
circulation shall be used for desulfurizer to prevent amine from being contaminated. COS
reactor shall keep the shutoff condition;

FET N RGERT, ESLINAERTUKIERS, 4 e BRI . — RAEAlA 20E . Rl 203%,
P Bt B FH K HEAT FE A E S5 Gelig i, COS [N AR FFVIRRIR A :

2) E102, E103, D103 shall be filled with water in advance;
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E102. E103. D103 $&#1_L/K;

3) Open gasifier feed coke, quenched coke, heater shutdown coke and gasifier shutdown coke
slide valves. Open 4 valves of chunk discharge system of heater;

FITFAAL AR HERMEIR I . SR FRTR I, Indhasis TARME I, AL as DA, 4TIT NS E1R
PERG 4 B,

4) Open root and vent valves of aeration orifices; open vent valves before single-action slide
valve, and vent valves at bottom of heater and gasifier; open vent valves of E102, E103 and
tertiary cyclone bottom; fully open Flexigas vent valve to flare;

FITF A B R AR B RN T80 1, B33 IR AT S N s ML 23R I T80 1/ s 477 E102. E103
AN = e JE A R TR I s SR UK MBI 4T

5) Supply the valve path purging steam to slide valves;

I EIPN L C ERSA®

6) Many water barrels, brushes, aurilave and soap powder are ready;

R KA BRI, PeEBR AL 227 T

7) Open gasifier air valve, F101 prime and secondary air valves (including properly adjusted
louver) and main air one-way orifice valve. Prepare to introduce air to heater and gasifier.
Contact with the Main Air Blower Post to supply air to heater and gasifier; properly control
heater overhead pressure and main air outlet flow rate;

FIFPAAGER A . F101 — X CEIFER LR F &) M3 KR A BB I, v % 51 XUGBE I #4ds
AR s B0 ZR 32 UL B 7 () I PR A AR AR IR, PR 2 I 2 T00 1 1 R = R 1R

8) Perform the through-purging of aeration orifice and vent points for 1hour. After they are
unobstructed, close vent valves. Put aeration fluid into service, check that individual aeration
orifices shall be unobstructed;

FAZN RS T80 s B MAT 1 /N, 9508 5 1 58 PR IR o SR HRA B T, A B AL Bl mE T il ;
9) After the through-purging is completed, put COS into service (tight shutoff is completed);
MHETHE RS, COS HH (e HEVIBR)

10) After the purging is finished, perform tightness gas of heater and reactor.

MR 46 R 5 BEAT I s S 21U

(2) Building up the pressure #& /T

1) Close vent valves of aeration orifices; close vent valves before single-action slide valve, vent
valves at bottom of heater and gasifier, and vent valves of E102, E103 and tertiary cyclone
bottom; close last 1 valve of chunk discharge system of heater;

RSB RUBAE W, % BB B ATBCE . ISR IS 1. E102. E103 F1=
BRI S 18], IS B R HE RS e 1 181/

2) Gradually decrease the opening of Flexigas vent valve to flare, and control heater overhead
pressure to 0.241MPa. Use soapy water to check all manholes, flanges, welds, slide valve
stuffing boxes and cover plates of heater, gasifier, E102, E103 and tertiary cyclone for leakage,

record and mark any leak, and prepare for solving and repairing;
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BT RN RAE OB ER, Rk as Tk P HI{E 0.241MPa. LKAk . ks
E102. E103 AI=Jg5F, FrA AfL. 3525 1RO MR R, K5 552 5 I (s 0 5% Fn i
TR VATEE 25 AL 2 5

3) After any leaked item located during pressure test is solved and repaired, perform
depressurization by opening Flexigas vent valve to flare. Ensure that heater pressure shall be
less than reactor pressure 0.007MPa, and avoid air from entering the reactor;

I RPN UL P e RIS AT T RS SR E BREAT U, B ORI B I AR T S B & s /)
0.007MPa, 4 XA N S5O 2+

Table 20: Operating pressure of R102, R103, Flexigas system

#* 20: R-102. R-103. RIS RGHEIEL T

No. J¥%5 | Description %5 Pressure value, Mpa
J5J1{E, MPa
1 Operating pressure of R103 overhead R-103 Tii#{F /< /7 | 0.29
Operating pressure of R102 overhead R-102 Tii#{F )k /7 | 0.241
Flexigas pressure at unit outlet & i H %5 & JE 0.11

2.3.2.3 Absorption-stabilization system WUk E &4

(1) Absorption-stabilization column Ik FR g ¥4 4%

1) Nitrogen shall be used as tightness test medium of absorption-stabilization columns,
including: D204, C204, D205, D206, C207, D208;

WS RS e B A R RI N A N2, JuFEf4E: D204, C204. D205. D206. C207. D208;

2) Prior to tightness test, close stage 3 outlet emergency shut-off valve EBV22106 of gas
compressor (before stage 3 outlet of gas compressor enters D204 ), and open vent and drain of
absorption-stabilization system;

ERIGHT, KRN = D E 2 VW EBV-22106 (7E S EAHL =2t Mk D-204 71 ,
FTTFIRCRS € 2R G080 R0 ek

3) Open LLPS of column bottoms to perform purging. Open overhead vents and drains to
achieve run-through;

P& B LLPS ZEATWA, TR I HRRE,  #E4T B

4) After purging is finished, supply medium pressure nitrogen to the system. Use the stabilizer
overhead KO drum vent valve to flare HV23502 to control the pressure to 1.33MPa; check all
manholes, flanges, welds and cover plates for leakage, record and mark any leak, and prepare
for solving and repairing;

WG G, 519 N2 (C204 Tiizz 4 WAL H & 40 BERSE, PR E B TR U TS K HE )
HV-23502 4% [k /)78 1.33MPa; FrA AfL. 22, IRE L R 5502 15 s I (50 10 s IR is
RAERS AL 2
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5) After all of missed items found during pressure test are treated properly, perform
depressurization by opening the tstabilizer overhead KO drum valve to flare, stop MP N2, and
continue to supply LLPS for purging displacement.

I RPN UL P SE RIS, $T TS E 5T R TR K ME R BEAT 4T, 5 b I N2, 4k 245 LLPS
BEAT WA

Table 21: Operating pressure of absorption-stabilization systems

R 21 R E R GRS

Pressure value, MPa [ /J
No. %5 | Description 4 Fx
{8, MPa

] Operating pressure of C204 overhead C-204 Tiii 007

BB
) Operating pressure of C207 overhead C-207 Tiii 133

BB
3 Operating pressure of D204 overhead D-204 Tiji 216

BB

(2) Gas compressor S LAl

1) Nitrogen must be used as tightness test medium of gas compressor to avoid steam from
condensation in the compressor, including: D201, D202, D203 and K201;

BNV RE AU N2 G 28R IS AL 8 B, YRl f04E: D-201. D-202. D-203 1 K-201;
2) Supply nitrogen to gas compressor through D201 via FV20401, and perform tightness test of
lines D201 to D204. Use D201 overhead vent valve to flare to control the pressure to 0.4Mpa.
Check all manholes, flanges, welds and cover plates for leakage, record and mark any leak,
and prepare for solving and repairing;

Wit FV-20401 5] N2 & D-201 #t S E#HL, *F D-201 & D-204 & 25474 5%:; I D-201 Tii
KBRS /) 0.4MPa, A ANFLy iE25. JR I R 5502 15 T I 50 10 s M IR i R
Ab I

3) After any leaked item located during pressure test is solved and repaired, perform
depressurization by opening D201 overhead vent valve to flare. Continue supplying nitrogen to
perform purging and displacement;

RIE RIS UL B e 5 J5 4T 7T D-201 T B RIBEATRUE,  dk2E4s N2 JEAT W B 4

Table 22: Pressure setting of D201, D202, D203 relief valve overheads
%+ 22: D-201. D-202. D-203 %4 1@ TH L AH

Pressure value, MPa J& /7

No. F5 | Description &k
P &, MPa

1 Pressure setting of D201 overhead relief valve 0.48
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D-201 T % 4= ¥ 5E [k

) Pressure setting of D202 overhead relief valve 0.431
D-202 Tii % 4= & 7€ )& '

3 Pressure setting of D203 overhead relief valve 0.926
D-203 T % 4 & 7€ & '

2.3.2.4 Steam system KRS

(1) F102: reversely supply 3.5MPa steam to the Unit. After desuperheating and pressure
reducing through DS102, the steam enters F102 and D103, F102 outlet vent, D103 overhead
vent (during cold oil operation, do not heat the steam reversely supplied to E101, E210, E235);
F102 ignition (combusting RFG; there is no FXG during the Start Of Run);

F-102: f8l5] 3.5MPa Z&/ it &, 4 DS-102 Jkiaj k512t A\ F-102 #1 D-103, F-102 H i
2=, D-103 Tijss (A uhig #iiel, Agh E-101. E-210. E-235 {85 275D 5 F-102 sk (5%
RFG, JFTHIHEA FXG) ;

(2) F104: reversely supply 1.0MPa steam to the Unit. After superheating through F104, the
steam enters the reactor where it is used as stripping steam, steam for coking prevention and
cold coke slide valve purging steam; F104 ignition; F104

F-104: f35] 1.0MPa &R E, 2 F-104 i #UG3E N B aE 9IRIR 7&K B8 e 48
TR 781R: F-104 5K

2.3.3 Material seal established in coke-for-gasification return line S {1t £ [a] 2% & 37l df

Material seal established in the coke-for-gasification return line by coke fines for coke fines bin,
coke fines filling cyclone and coke fines filling hopper.

M AR R L AR IR e 2 AN AR IR S Y B e A R R ] 2 SRR

2.3.3.1 Before starting coke loading, conditions of system are as follows:
THGREERT, RGREWT:

(1) Reactor, fractionator and scrubber steam purging;

SSLR o3 TR R R HE 28V

(2) Heater, gasifier main air purging;

PIE TR NN L/ E =

(3) Stabilization system column is purged with steam, and gas compressor is purged with N2;
TS R AR 2RI, AU N2 3

(4) Water circulation of Flexigas treatment system;

RIETAE IR R G KGR

(5) Coke fines loading system: D401, CY401, BN402, SR401 are put into service.
FEM RS D401, CY401. BN402. SR401 #H .
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2.3.3.2 Preparation works #:# T.{E

(1) Perform air run-through purging of coke fines filling system several days in advance, and
ensure that it shall be dry and in backup. Open the upper coke fines filling blind of gasifier
overflow downcomer, and properly connect the sleeve pipe;

FERT LR RO EER IV E RGEEAT IR T, BT & o FT0F AT = i £k hnvE i)
B, ERITEE;

(2) Check aeration orifices and instrument points in coke return line of gasifier, and ensure that
the lines shall be dry, that double steam valves shall be closed, and that middle drain shall be
opened. Supply back flush nitrogen to PDI-11501, PDI-11502, PDI-11503 measuring nozzles;
check low points of coke-for-gasification return line, purge it with air to ensure that it shall be dry,
and to avoid clogging resulting from muddy coke fines;

R A AR [0l 2 b FA Sl RIS A, B ORAE 215, 2RV SR XU, v [F) HEBEST IT : PDI-11501.
PDI-11502. PDI-11503 &M KR E S b A SEIR B A, HXEAT AR T
J, TG AR R 4 TE S

(3) 1500t coke has been charged to D-401. Restriction orifice shall supply hot nitrogen to top
ring and bottom ring aeration, and dehumidification. Supply aeration nitrogen and cone section
purging nitrogen of three conveying lines.

D-401 CL3¢ A 1500t £k, PRSI BB TR A S) . BRiE, 45 E =Bk 2 m
AR GHEBM AR .

2.3.3.3 Specific procedures H.A& 1%

(1) D401 pressurization:

D-401 7o)k

With FC-40302, D401 is pressurized to 0.158MPa. Close slide valves PV-40401, PV-40402,
PV-40403, and put differential pressure instruments of the slide valves into service.

D401 A FC-40302 7/t % 0.158MPa. X[ K PV-40401. PV-40402. PV-40403, #H
(2) Put SR-401 bag filter into service;

i H SR-401 Ai4Sid g2

1) T-402 shall make up water to water seal, D-402 until 50% level is reached, and start P-401 to
establish circulation;

T-402 25 FoKE, D-402 #h7u/KZ 50%AL, JA 2l P-401 AL JEH

2) Start K-401 flow process of venting to atmosphere;

JE 3 K-401 JEOR AR

3) Bag filter is put into service; back flush is performed by field PLC; and coke fines in the cone
section is vibrated by 4 pneumatic hammers; rotary feeder FDR401 is put into service; coke

fines are returned to T-401;
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AT AR E SR B I PLC |k, I 4 AN SShEEIRSVHEBLEE Y, iRFE SRVl FDR-401 5UH, £k
[\ T-401;

(3) Seal Established in coke-for-gasification return line;

AR (0] e e R T R

1)PC-40403 pressure indication of CY401 inlet coke loading line shall be 0.13Mpa. Use
PDC-40801 (maintaining more than 7.0kPa) to control PDV-40801 so that the pressure of
CY401 and BN-402 shall be maintained at 0.04MPa (also manually controling PDV-40801).
Close slide valve LV-40801. Load coke to BN-402 through CY-401 so that BN-402 reaches
high level (HCL=5.2m);

CY401 N34 £ELL | PC-40403 [ /1 %7~ 8 0.13MPa, H| PDC-40801 (4:fF 7.0KPa Ll ) %
il PDV-40801 ff CY-401 1 BN-402 % JJ{*¥F7E 0.04MPa (JRn]F-zh#% 1] PDV-40801) , X[
W1 LV-40801, it CY-401 #£:% BN-402, fif BN-402 iA 2| &My (HCL=5.2m) ;
2)Close D-401 coke discharge PV-40403 slide valve, open LV-40801 slide valve so that level
indication of LC-40801 shall be zero, close LV-40801 slide valve;

K D-401 #£E PV-40403 1518, $T7FF LV-40801 JF 1, 1 LC-40801 kM T AE, K
LV-40801 51 ;

3) Stand pipe of seal line may be filled fully by repeating these three times;

HE 3 RN AR B L

4) Put F-401 heating nitrogen into service. Supply hot nitrogen to two points of inlet, and also to
6 points of outlet (RO-1465, RO-1467, RO-1469, RO-1471, RO-1473, RO-1475, bypass closed)
of coke-for-gasification return line;

B F-401 Ii#AVEA, AL EER IR N T 2 figh E#VE H 06 Sithgs E#VE(RO-1465.R0O-1467 .
RO-1469. RO-1471. RO-1473. RO-1475, %K) ;

5) Remove temporary coke loading piping, and install the plug properly.

PRERIGI AR L, 2RI IET

2.3.3.4 Important notes ¥ I

(1) Pressurize bed coke bin, firstly add coke fines to the heater through coke fines filling line,
verify that the piping shall be unobstructed while preventing the chunk from entering
coke-for-gasification return line;

IKEFERE A, Seill i fom i E 2k moin A vt 480y, M 2y, [RII al fe R AR gt A<
AR a2

(2) Once material seal is established, verify that double valves of aeration steam shall be
closed, and that middle drain shall be opened. Avoid muddy clogging . Put heating N2 of inlet,
outlet ends of coke-for-gasification return line, and ensure that the piping shall be dry. Material
seal shall be maintained for 3 days before removing it when startup;

— HORI ST, PR B 2RI DG B FE T I, SR HE 2E . R A AR IR M1 45
AN E s A N2, CRUEE 21 BEa7ETT AR AT S48 5F 3 K
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(3) Periodically check material seal conditions (draining at low point, check temperature, etc.).

MR AR O (R AR .

2.3.4 Oil circulation established in fractionation stabilization system, and amine circulation
established in amine regenerator 73155 RS L IMIEIR . FR AT A2 18 28 ST R A 3

2.3.4.1 Before Establishing oil circulation and amine, conditions of the system are as follows:
TG ST MR MERT, RGURESWT
(1) Purge reactor, fractionator and scrubber with reactor stripping steam, and stop stripping
steam of individual strippers of fractionating system;
BN o RS M B Y S S 8RR 2T, 1 0 I R G S IR IR ARG
(2) Main air purging of heater, gasifier;
PIE TR NN L/ E =
(3) For stabilization system column, stop steam purging, and prepare for oil collection. Gas
compressor is pressurized by RFG;
TS RGHE AT 2R Yo, SUSHLN B RFG 78k
(4) Water circulation in Flexigas treatment system;
RIETAE IR G KGR
(5) Coke fines loading system: Put D401, CY401, BN402, SR401 into service.
FEMFEE R % D401, CY401. BN402, SR401 #H . FEM$e%E R14:: D-401. CY-401. BN-402,
SR-401 #H .
2.3.4.2 OQil circulation in fractionating system 7318 2 4 i1 34
Verify that air removal of reactor, scrubber shall be finished, and close overhead vent valve.
Introduce steam to E-201/E-202, and perform dehydration in the D-201. Close valve after
draining. RFG is supplied to D201 for pressurization. Qil circulation in fractionating system
includes cold oil circulation (diesel oil) and hot oil circulation (wax oil).
TN N Vel BEE S AR TR BCs 1, 250Gl A) E-201/E-202 Jf-4E D-201 /K, HE
JE R, D-201 TGl REGUARL ). 708 R GBI HE VMG (&) IR Ol
i DI
(1)Cold oil circulation in fractionating system:
IR G S MAEIA
1)D|esel oil system take-off point: Diesel oil from flushing oil line to the Unit

Seh ARG APk 3 B 2 5] S8
2)Procedures supplying diesel oil :
ElESlipA$
A. After tightness test of fractionating system is completed and accepted, diesel oil may be

supplied to individual systems, including diesel oil system, middle section circulation oil system,
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light wax oil system, heavy wax oil system, heavy wax oil system, scrubber system and
feedstock oil system.

PERGUEME GG, TG St & RS, AR ARG. PRIEMM RS, RiEm R
. HEEEH RS, EEERS. BRIRIERGMEENH RS

B. Diesel oil shall be supplied line by line, step by step.

FIEGMRBUB SR Sy bt AT .

C. After diesel oil is supplied the Unit, liquid level established in diesel oil stripper, light wax oil
stripper and heavy wax oil stripper. After tank bottom dehydration, start the pump, send to tank
farm for line displacement outside the Unit.

Seminl e B S, SEMIRIRIE . R MR IR IS A S R LR, RERR UK ST, 8T
WEX AT he B AME L E e

D. After liquid level established in individual pumped outlet, firstly perform dehydration at low

point, then start the pump, circulation established in individual circuits.

Bt SIS, SRR RK, SRR R, LR EROEI

ToC210+
b} = FECI0
V&E;Dmtankfarm« FI#M101 TI#103 To<203«
nes - - <} = FECLN3
To D210«
<} = D20

Fiipué%ogllfromfeﬂnt_anrg;-wl ToHDO-heads+!

B b - T

£

&=
PIZ4101
To PZ0d+
< = FPN4
ToC202+«
o} = FCN?

ColddieseloilfromE205

g
E205
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@ Diesel oil system:

HYBN-T4-06-0401-2021-1

Seh R4
Y FW20601 cremoval.
pass through subline
V20601 (3
TV20206 TORE s - :
E203 |+T:-_ iEl TO hydorgenation
e =~ % e 1
- , Dry gas from T&
_____ ?.te.l.rtup o:l from HDO /J\ the Unit 1:|:1:
[k ] ik
i H—— LV 20501 FYZ2901 H
(201 | o o [ ) xenod — %
e
""" 0202
FV20501 C90
...... UJ‘_\ i - Lt/
ok @ E205
- P25
Loy : LLPS —»
VN
P03 FV20602 TO tank farm At
N o SR
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Operating procedures:

BAEL IR

(1) Supplying startup HDO to diesel oil stripper C-202——Established liquid level LC-20501
reaches 50%——Starting diesel oil pump P-203 E-203 P-225 FV-22901——C-205
——Established liquid level LC-22901 reaches 50%——LV-22901——E203——Returning to
column-201;

FINFF T HDO #ZEEMIA$EHE C-202—— S ififiz LC-20501 % 50%—— J& 5 5412

P-203 E-203 P-225 FV-22901——C-205—— 7. fi. LC-22901 % 50%——
LV-22901——E203—— ik [1]3£-201;

@ Middle section circulating oil system:

T BRI 2R 5t

_______ FIrwamn StartupoilfromHDO
F i g Startupoilfrom P207+
FV-22801 FV—ZZSO?%
C20 !
FV-20701 E
-------- = !
R-201
oR-2 E230\< JE216 E2168®
FV-21 ‘
LPS |
I FV-20
P20 =

Operating procedures:

BAE L IR

(1) Supplying startup HDO to P-204——FV-20701——SR-201——Returning to C-201;

5| AJF 1. HDO % P-204——FV-20701——SR-201——1k C-201;

(2) Supplying startup HDO to P-204——FV-20702 (E-230/E-216A/E-216B)——Returning to
C-201;

5| AJF I HDO % P-204——FV-20702 (E-230/E-216A/E-216B) —— iz C-201;
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@ Light wax oil system:

b R St
A R
Startup Oil from tank farm
FLHEEE
Startup Qil from P207 e
FIRE
"""" 0T Fuelgas pyzio0 oo 10 flare
@ ) % (e F
______ 1 From LP flushing Qil _
LV23102 religfyalve % Equip ment replacement
i " HEER
(| [|azs 47 conne PVZ1303
/R TV21105 %ﬁi‘ Sl 3 k206 LP flushing
A ZEZ From Minimum Rk
LVZ120L flow|line 30
HP flushing
. D210 e
Fr21102
TO tank farm .
Iy ZiE% Minimum flow
— - BIE
i LLFS " Fi21301
R ——E
TO hydrocracking P18
V21201
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Operating procedures:

BAEL IR

(1) Supplying startup HDO to light wax oil stripper C-210——Established liquid level LC-23102
reaches 50%—— Starting light wax oil pump P-227 E-231 E-233 TV-21102——

D-210——Starting pump P-218, Establishing flushing oil circulation for seal, instrument

flushing of individual rotating machinery;

FIAJF L HDO #H MR C-210—— LA LC-23102 £ 50%—— JH B el il 52

P-227 E-231 E-233 TV-21102——D-210——JF % P-218, Z L hPeilfEds, syl
RER L RN

(2) Supplying startup HDO to pump P-228——STR-205AB——Returning to column-201
packing layer;

I AT L HDO ZE P-228——STR-205AB—— ik #4-201 KL Z;

Heavy wax oil system:

HIEH R S
T
TW20801(controlthe residue temp. )+
TV-20 HHeu
B
Startup -oil-from tank-farms
_____ — I . )
SR20 Startup silfromp207 AT B E20
i
C20 Ty-21 s
- E O@ LPS E20
— =1k
..... SR203 TV-2 C20
=
. . PVl
LPS LP Totankfarms
\_/ @ FV-208
P20 FV-210
et S W T
“’%—QPZO Tohydrocracking

Operating procedures:

B LR

(1) When liquid level LC-20102 in pumped outlet of heavy wax oil of C-201 reaches
50%——Starting Pump-206——FC-21401——STR-203——Returning to column-201;

24 C-201 M Il HS A7 LC-20102 [k 2 50% i —— Ji5 3l P-206——FC-21401——
STR-203——ix C-201;

(2)P-206——TV-21603——E-209AB——STR-202——Returning to column-201;
#£-206——TV-21603——E-209AB——STR-202——ik C-201;
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(3) P-206——E-235——STR-202——Returning to column-201;
#£-206——E-235——STR-202—— i C-201;
@ Heavy heavy wax oil system

HHE I RS

To G210+
<= ECZ0

A
201 =i I P%%i

ToC203+
_________ ; P EC203

Fyaniol ToP101+

o e QSE;} ! =l-= EF101

Ez10

FV21201 ToC101+

IF=
\T/ . £ — - EC101
g' z F2OT

Operating procedures:

BAEL IR

(1) When liquid level LI-20103 in reducer section of C-201 bottom reaches 50%——Starting
P-207——E-210——FV-20101——Returning to column bottom;

2 C-201 R4 ft B fir LI-20103 153 50%Hf—— J& 3l P-207——E-210——FV-20101—— ik I
JEEFE 5

(2) P-207——FV-21801——STR-204AB——Column-101 upper packing layer (passing
through nozzle bypass);

P-207——FV-21801——STR-204AB——C-101 LBk ZE GEMIHESHEE) |

(3) P-207——P-204 inlet;

P-207——P-204 A\ 11;

(4) P-207——P-228 inlet;

P-207——P-228 A\ [1;

(5) P-207——P-206 outlet —E209/E235 SR202 C201 pumped outlet of heavy
wax oil;

P-207——P-206 i} 'I——E209/E235 SR202 C201 I H
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@ Feedstock oil system:

BRI R 5
= LA

S

e —R— 25

SR204 FvZisli PROT

L -————--4 Flush oil from P207

_________

FY10102B  PYI0102A
TFG Z:kiE
:If To flare T

P00z ¥ FY10301 N
STRIOL
I

PR Cg)ﬂn: !
ot 1o, TO tank farm

@ Fri0s05 o

V10501 g

T TR " -.'ik
P107 P102 P11
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Operating procedures:

BAEL IR

(1) Supplying HDO to C-101 from C-101 overhead flushing oil line——Liquid level established
in C-101 LC-10401 reaches 50%——STR-101—— Vacuum residue line to the Unit;

H C-101 Tiphyeit £k 5] HDO # C-101——C-101 & 2. LC-10401 % 50%——STR-101——
PRV T 2 B A G

(2) Vacuum residue line to the Unit——E-231——E-230——E-209AB——E-206——To
feedstock tank D-107——When established liquid level LC10101 reaches 50%——Start the
P-107——FV-10103——C-101

PR 13 0% B 2k ——E-231——E-230——E-209AB——E-206—— % i K} D-107—— & 37357
LC-10101 1A% 50% i —— )& 3l P-107——FV-10103——C-101;
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@ Scrubber system:
W RS

HYBN-T4-06-0401-2021-1

Vacuuri
from tg

Flush oil
iR
=g
N residue | -
EEa Irl—"llljll[fll
nke@rat™
g —
STR101
rom

EZ31

P101

EZ30

FV1010ZE
FFG

©

E206
EZ09

LLPS/W) —»=

L@*

FV101024
EME

To flare

D107

FV10103 %

FV1020Z *X

107

7

% FV10301

@EJDI

| HV1D41

El05

F102

=
= 201
To C201
gFz207
N e
4 ‘21801 .
bl Mo FusR ol
------ from P207
C101
________ le—  IPS
\__,,/
NST!IGE
=i A
= FV10a05
FV103201
S
r0l  To feed
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Operating procedures:

BAEL IR

1) Supplying HDO to C101 from C101 overhead flushing oil line——When liquid level LC10401
in C101 reaches 50%——Start the pump P-101——Before individual nozzles of
reactor——FV-10505——C-101;

H C-101 Tniphyeih k5] HDO i C-101——24 C-101 HJ¥iAL LC-10401 1A% 50% 0 —— J5 312
P-101—— S 2% % Wi i ——FV-10505——C-101;

2) Starting the pump P-102AB——E-101——Column-101 herringbone pattern baffle crossover
line (Passing through distribution piping bypass)——Returning to columnC-101;

Ja 8% P-102AB——E-101——-101 A FRItRIB 4 GEHIE %) —iRHE C-101;

3) Starting the pump P-102AB——HV-1041——E-105 is ready——E-105 is properly filled with
hot water and in back up (Supplying circulating water, and heating it to about 60°C with steam);
JE 8% P-102AB——HV-1041——E-105 {E 47 #&——E-105 R4F#ok & (153K, HZIR
=2 607C)

Note: Closely observe liquid level in scrubber bottom. When feeding oil to the scrubber,
especially change of oil density shall be monitored by designated personnel during heating,
temperature increase;

e N YT RPEREERARAL, R SRS IE R, KRR AR E . THE I AR, B
TRE N AL

(1) Hot oil circulation of fractionating system:

IR G IIMEIA -

1) Oil collection point: It is continued that HDO is circulated in diesel oil and middle section
circulation systems. VGO is supplied to light wax oil and heavy wax oil systems from the
outside of the Unit;

WO i S A BB R Gu 4k S H] HDO JE3,  Feliil 2 40 A s i R 48 WA B AL 51N VGO,
2) Establishing circulation:

LB

@ Light wax oil system: Supplying startup VGO to light wax oil stripper C-210——Established
liquid level LC-23102 reaches 50%——Starting light wax oil pump P-227——E-231——E-233
——>TV-21102——D-210——Starting pump P-218, establishing flushing oil circulation for
rotating machinery sealing, instrument flushing; supplying startup HDO to pump
P-228——STR-205AB——Returning to column-201 packing layer;

¢RI RS 5IAJF T VGO RRIEMIASEHE C-210—— &AL LC-23102 & 50%——fH 3]
BRI P-227 E-231 E-233 TV-21102——D-210——J1 % P-218, @ /i b4,
RN ESE . AR GEH; 5 AJF L HDO %4 P-228——STR-205AB—— ik 1-201 1K} =
@ Heavy wax oil system: When liquid level LC-20102 in pumped outlet of heavy wax oil of
C-201 reaches 50%——Starting pump-206——FC-21401——STR-203——Returning to
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column-201; pump-206——TV-21603——E-209AB——STR-202——Returning to column;
pump-206——E-235—— STR-202——Returning to column;

& EH RS 2 C-201 FE Al R A7 LC-20102 ik £ 50% I —— JH 3 2%
-206——FC-21401——>STR-203—— ik 1%-201; #£-206——TV-21603——E-209AB——
STR-202—— ik ¥; 4£-206——E-235—— STR-202—— ik I%5;

@ Heavy heavy wax oil system: When liquid level LI-20103 in reducer section of C-201 bottom
reaches 50%——Starting the pump-207——E-210——FV-20101——Returning to column
bottom; Pump-207——FV-21801——STR-204AB——Column-101 upper packing layer
(passing through nozzle bypass); pump -207——Returning wax oil——Pump -204 inlet; Pump
-207——Column-203——Pump-205 E-206 E-207 E-208 FC-21001——Tank
farm (a few); Pump-207——Column-210——Pump -227 E-231 E-233 FC-21102
——Tank farm (a few);

& EHEITH RS 2 C-201 RAIEBORAL LI-20103 ik F 50%I —— J5 552
-207——E-210——FV-20101—— R ¥ K 4£-207——FV-21801——STR-204AB——14-101
EERERLZE GEWIBESEH) ; H-207—— Ktk il ——52-204 A5 -207——35-203—— %
-205 E-206 E-207 E-208 FC- 21001——»5&!: (bED 5 2-207 %-210
R-227 E-231 E-233 FC-21102—— X (/&

@ Feedstock oil system: Supplying startup VR to vacuum residue line to the
Unit—E-231——E-230——E-209AB——E-206——To feedstock tank D-107 (Static
dehydration)——Established liquid level LC10101 reaches 50%——Starting the pump
-107——FV-10103——C-101;

O ikl RS 5IAJF T VR R giA % B 4 ——E-231 E-230——E-209AB——
E-206—— 2 7 BHi#E D-107 (FFEMK) —— @A LC10101 353 50% K —— & 5 5
-107——FV-10103——C-101;

@ Scrubber system: When liquid level LC10401 in C101 reaches 50%——Starting the pump
P-101——Before individual nozzles of reactor——FV-10505——C-101; Starting the pump

P-102AB——E-101——Column-101 herringbone pattern baffle crossover line (Passing
through distribution piping bypass)——Returning to column; starting the pump
P-102AB——HV-1041——E-105 is ready——E-105 is properly filled with hot water and in back
up (Supplying circulating water, and heating it to about 60°C with steam);

O UEIER S 4 C-101 BIRAL LC-10401 1A 2 50% 0 —— 5 3128 P-101—— [ B 45 %11
——FV-10505——C-101; /5 3 2¢ P-102AB——E-101——1%-101 A%ﬁ*ﬁﬁ’é@é(i“@ﬂ%%%)
—— IR JH3E P-102AB——HV-1041——E-105 {EIf 1% ——E-105 B #uk & H (51E3F
K, HIZERINREL 60°C)

Note: Closely observe liquid level in scrubber bottom. When feeding oil to the scrubber,
especially change of oil density shall be monitored by designated personnel during heating,

temperature increase;
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e N YNESVERIERARAL, Er Pt RenlbEamis, THRE M R, M
IRT N AL

2.3.4.3 Naphtha circulation of absorption-stabilization system WUz 52 2 45 A1 i i 18 34
Verify that air removal in stabilization system is finished, stop steam to individual column
bottoms, and supply RFG for pressurization from D204. Since stage 3 outlet valve of gas
compressor is closed, absorption-stabilization system is separated from gas compressor.
AR E RAEH SN, (EHEIKAR, M D-204 5N RFG 7e/t. M BN = H MHE
M, e RS S USHLERE .

(1) Supplying naphtha: Supply startup naphtha from A201 inlet;

SIAMH: M A-201 N 5] NFF A i
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(2) Establishing circulation:
ERVAITEZS

- From K201 1st stage
- From D209 vent
Naphtha from —=<1 - :
Fraoso PV204024
FV20201 Naphtha g i~ ok ol
«—kr—— from
£n10 £ » To flare
_______ DN 1 PV204028
- Lz i
LV20201 ] g — » To K201
"""" 4201
I N2/EG
ca01 ? FV20401
@ E202
D201
....... LLP To K201 1st
$D &< stage outlet
— | ) i
q PS5 . EV20402 N by <+ To D209
P20 1 P202 FVZ20403
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- BE201—5
#=o
I ED0209
7 B mE
B z] EV20301
F PV204024
FV20201 AR g | -~ BS o
BE218
PR
Ll > L E
_______ > Y PV20402B
l—ﬁq— s
LVZ20201 SSW —Dt—| = EK201
"""" 4201
12 N2/EG
ca D{ FV20401
@ E202
( D201 )
------- LLP .
EK201—F
$n P T wp
e | . ]
LFS . EV20402 , B T
S P20 1 P202 FV20403
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€ Oil is collected in D201, and transferred to D-202: Supply startup naphtha to——A-201 inlet E-202 D-201 Established liquid level
LC-20401 reaches 50%——Starting the pump P-201/202 E-211 D-202 Established liquid level LC-22201 reaches 50%;

D201 Y, Jf1m) D202 ¥ 51T LAk £ ——A-201 A E-202 D-201 LA LC-20401 2 50%—— 5 83

P-201/202 E-211 D-202 LA LC-22201 % 50%:

=] ] o
!
Fro21 - jrsz’m - jF"@U'? D B j
Vae107 | V22l V22108
To «—ik— le—k
F 4 < »
FromD201i, e - —»l«—Uncondensed gas from
rom 2 5
bottom i — 0
pump ; C204
E211 2 E212 . F213
—fFG — [F0 e— RFG
) [z0d 9
ol — 1105 )47 1L5S ( ke o “_f
To €204
bott
2203 Fi22a 23 A
To C204 Fy22409 V22401
overhea —
P10 204 AR P11 P21
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— q D | q
FV22107 | FI22108 e . FY22100 T e 5
_ R107 122108 22100
5 |
IR E P ) X j
[]201 L ‘: 4“.'&".. -t
D201 3 ) D208 b
R —>  F(204
E211 i E212 @ - 913 @ -
000 D203 0
( 0202 )4_ i ( )47 - ( 0204 ) LEP
 ECAF
a
FV22203 FV22902 FU22304 :
_]’4:‘;{2._0-‘1 FU22402 FVER401
@ iﬁ é J L [ Q— 0000 e
P210 P20 P212 P11

€ 0il is collected in D-202, and transferred to D-203, D-204: D-202——Starting the pump -210

P2l3

E-212 D-203

Established liquid level
LC-22301 reaches 50%——Starting the pump -212——E-213——D-204——Established liquid level LC-22401 reaches 50%;
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D-202 i, Jf1a) D-203. D-204 #%ifi: D-202——J55)7%-210 E-212 D-203 BT LC-22301 % 50%—— Ja 3138
-212——E-213——D-204—— & 7.3 fii LC-22401 & 50%:;

22301

To flare :E‘:
/J\ FY22501

plg Stable naphtha from E218

From D202
bottom pump

= FV22501

J F214

V22601 L
I Sour water to D209
206 Ca04 Shutdown drain to C204

Dry gas

Rich gas from D204

From D203 and D204
bottom pump

Fyz2e01

- Diesel for

absorption

Sour water to

D209 i
LEZFTOL

Shutdown drain to E215

C204 bottoa-line——!

Naphtha to E217

FV22201

21
MPA from TC22705
P204 i

EZ216

j4———— LIPS

LvZ2801

teR Rich sponge oil

V22702 C204 bottom to

E232
MPA to ot S c207
C201
Stable naphtha from C207
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22301
Z KiE = e /J\
T =11
. g BEmmiEs
SD202 i E?18
= FV22601
£y
________ FVZ2801 -
e E214 3
=
DI04 i
E%Eig;u T e ( D205 ) P?14
3 ) FVZ2901
- V22601 =EEE
e 2 BieAk= R — T
D209
( e ) C204 ET=co048
-  —
Btk w TR
ek
=rpos P _
LrzETL . AEEE
ez EZ17 o
FTE EZ13 c203
[ 115 o TO—
N I
Fv22201 2 FV22807
k| ki)
A
WPAS TC22705 - 22705 EEE‘E 9
F204 LLFs
\‘\L_____'_,..—/-_LLPS LYZ22801 -—,-_—-DEL-—J
=
falli= 4 1;;3
FV22702 - - SR—
o PR , CooSEEmEE
MEAZE C207
C201 .
EERmES
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€ D203, D204 transfer the oil to C-204: Starting the pump P-211/213——To column C -204
18th layer; D203. D204
#D-203. D-204 1] C-204 ¥ih: JE3N4E P-211/213—— 235 C -204 &1 )\ )=;
@ Middle section circulation is established in C-204: Removal of 26-layer oil collection tank of
C-204——E-214AB——Full liquid level in D-205——Starting the pump P-214——
FV-22601Returning to column;
€C-204 @S B AE . C-204 1) 26 EAEM A Al ——E-214AB——D-205 i i —— JH 5 5%
P-214——FV-22601 iR ¥4 ;
€ C-204 transfers the oil to C-207, and establish circulation in double columns: Column C-204
(RFG pressurization——Bottom FV-22702——E-232——Column C-207——Established
liquid level LC-23302 reaches 50%——Starting the pump P-217——E-232——E-215

A-217 E-218 Returning to column C-204 overhead;
€ C-204 [n] C-207 i, @A XWUIEEIR: ¥5 C-204(RFG 7t [ )—— )ik FV-22702——E-232——
B C-207—— 3L/ LC-23302 & 50%—— 5 8l % P-217 E-232 E-215 A-217
——E-218—— 1R [ C-204 T
€ C207 transfers the oil to D201: Naphtha in column C-207 bottom ——Pump
-217 E-232 E-215 A-217 E-218 FV-23801——Before A-201;
C-207 [ D-201
€C-207 |1 D-201 #%if: ¥ C-207 A Wil ——7%-217—>E-232——>E-215——A-217
——E-218——FV-23801——A-201 fi;
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V23501
—To K201 2nd Stage
/J\ 23
— +—— Startup RFG
HVZ23 502
B3 b d}— TO flare
''''' W51
"""" ( D208 L¥23502
y Sour water to EZ2
C204 bottom——» 201 D209
P LPG wa2Tol
FV23601
ENs
Fv234m
1] s
," o Fv23a02
ﬁu 2
T'L23%3‘1 ﬂzﬁ%?
B R = @ E218 pyopnn
1308 X 714 | 5 ~504
- LV2401 :Q]—Q_i = R )
Ll Wnk farm

A201
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V23501 iz
3 BRI
HO
V23301
-k — - FIFG
V23502
= e Bl
''''' W 2351
""""" ( e :' L¥23502
) 2, BiEKE E22
BCn4E —f 207 = 9
T L“g"** V22701
FV23601
E215
P215
momn [ [T :
[ 7
R E2208 I
7 FV23302
BV
il i Z2NE
H : e e [ [ B
V23401 N V33807
WPS ——eid—{ sz | @ E2R ...
B 2 ! Fra2501
D;?R K s - e 0204
) &1—@7 e
R A%tgﬂ
=001
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Complete large circulation, dehyration, equipment test. A little of naphtha product may be sent
outside the Unit, and naphtha is made up.

SERMCKTEIS, BiK. . ARk BRA R ik B E, IR se il

2.3.4.4 Water and amine circulations is are established in amine system

e R G0 ST /KR AR 3

(1) Preparation of amine:

C 1 e T

First load about 140t of pure amine in the T-301, and then properly add demineralized water in
T-302 to prepare 30% solution. Then add chemically pure ammonium sulfate. Based on adding
0.082 kg per 1kg pure amine, prepare 514 m3 amine (T-302).

B AL IE L) 140t TN T-301 H, SRJ5 SR N ER 7K 7E T-302 HrEcHilp 30% VAW, 14
IO 22 A R R B, 4% 1kg SEfG NN 0.082 kg Fi il 514 m3 gl (T-302)

(2) Starting 25% of bypass circulation:

Ji F 25% 1155 BR G 5«

Starting pump -308——SR-310——D-306——SR-302——FC-31801 (40% of flow)——T-302;
H#-308——SR-310——D-306——SR-302——FC-31801 (40%&) ——T-302;

Starting pump -308——SR-310——FV-31802 (60% of flow)——T-302;
H#-308——SR-310——FV-31802 (60%:=) ——T-302;

(3) Establishing amine circulation in C305:

C305 ZEJLZH G«

Column T-302——P-308—SR-312——E-310——FV-31401——C-305——Established liquid
level LC31401 reaches 50%——Start the pump P-315——STR-307——E-310
——A-302——E-314——FC-31301——T-302;

¥ T-302——%-308——SR-312——E-310——FV-31401——C-305—— & 2 i /i LC31401 &
50%—— Jri 3 2¢ P-315——STR-307 E-310 A-302 E-314

——FC-31301——T-302;

2.3.5 Preparation work of coke fines loading: & HE#; & T4k

2.3.5.1 Check details: ;% B4

(1) Reactor, scrubber, fractionator: Maintain pressure of reactor higher 0.007MPa than that of
heater. oil circulation shall be established in the feedstock oil, scrubber, fractionating systems;
RSLgE PeikdE o raE. dEFRIRNERE ) E T n#s 0.007MPa, RN RSt PelkE R4
SRR G

(2) Gasifier, heater: Main air shall enter FXG flare through gasifier, heater, auxiliary combustion

chamber;
AAbER S IiEER: FERGEE SR A BB =\ FXG K
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(3) Stabilization system: Establish naphtha circulation, and pressurize gas compressor with
RFG;

ERYE: ESLAMhIEH, SUEHLH RFG 78 /%
(4) Water circulation is established in Flexigas treatment system: Water circulation is
established in Venturi scrubber, stage 1 contact cooling tower, stage 2 contact cooling tower. It
is sent to coke fines treatment system by diluted slurry rejection to outside;
RIGAACBE R GUE SRR SO BBV . — SR 203 . 0 AN S i STk g3, il
AR IR LIE B AR A P R G
(5) Coke fines loading system: Put SR402 into service, and establish circulation in D402.

M E RS SR-402 % H, D4-02 #ALIEH.

2.3.5.2 Putting tertiary cyclone in service =i H

(1) Put tertiary cyclone tank N2 into service, and start electric heating. Get through the rear
coke handling line with N2, and then put conveying air into service. Decrease opening of N2;
B = e N2, 70T snfhe Al N2 Bl R AR AL PRS2, BEJE #HRiE X, 5%/ N2,

(2) Get through downward flow process of tertiary cyclone, close upward flow process outlet,
and ensure that the purging is clean;

FIE=RE M T, KM B O, BRI T

(3) Adjust coke fines outlet slide valve of tertiary cyclone, and ensure that the upper XV30102 is
opened, that PV30102A or B is fully opened, and that another one is adjusted;

VAT = ARk IR, R OR B XV-30102 9T9F, PV-30102A 56 B 47F, 534 1 AN

2.3.5.3 COS reactor is ready for Putting into service COS Jx v #$#E &%

(1) Check and verify that COS reactor bypass is opened, that pressure control valve PV30501
is commissioned properly, and that COS relief valve is put into service;

KA N COS e Mids 55 HATIT, JEiZ 1 PV-30501 ii4F, COS %4 H;

(2) Put low pressure steam of COS preheater into service. Condensate line shall be

unobstructed;

COS TSR IR AR5, gk &gl

2.3.5.4 Other Preparation works 't #E % TAF

(1) Adjusting coke fines conveying line: Fully close hot coke slide valve, and put standpipe
aeration steam into service. Fully close scouring coke slide valve, and put standpipe aeration
steam into service. Fully close cold coke slide valve, and put standpipe aeration steam into
service (including riser). Fully close quenched coke slide valve, and put standpipe aeration
steam into service. Fully close feedstock coke-for-gasification slide valve, and put standpipe
aeration steam into service. Material seal is established in the coke-for-gasification return line,

and hot nitrogen shall be used for end. Fully close feedstock cooling coke line;
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W AR AIAE L IR, SLERB AR MR RS, SLE RS R TR
AR RIE, AN (BERTHE) « SUAMIBIROCI, SRS R R LR
IR IORIE, SLEMBI RN AR Rk, RIS AR AR R RO
(2) Get through flow process of BFW and purified water to gasifier and heater atomization. Get
through low pressure steam to heater atomization;

1738 BFW AgAL K 2 S AL as UG R, FTIlAR R AV B I s i 55

(3) Ignite in auxiliary combustion chamber;

BN YS eSS

(4) Put cold coke riser aeration steam into service (Because the heater bed will be loaded with
coke fines, prevent from clogging );

A ERTHE RS (BOINAER IR E 3k, Piibige) .

(5) Put steam to gasifier into service.

ARSI ZR IR

2.3.6 Loading coke fines in heater, reactor and gasifier, and increasing temperature:
AR THE:

Loading coke fines in heater, reactor and gasifier is divided into two stages. In first stage, coke
fines will not be combusted, and may directly be loaded bypassing CY401 and BN402. In
second stage, coke fines will be combusted, thus coke shall be loaded through CY401 and
BN402.

SRR AN B BB BUER AARE, WTLLES I CY-401 A1 BN-402 EL#EEE; BBy
BRI IRGE, FTLAL A CY-401 FIl BN-402 %545,

2.3.6.1 First stage startup of coke loading: Load coke fines in the heater, ignite F-101, keep
the outlet temperature TC-11304 below 250°C, and coke will not be combusted.

TF TG FEEE — B B OB AR R, MR F-101, fRFFHH MRS TC-11304 £ 250°CLAT, £
WAIRSGE o

(1) First perform first stage coke loading, open XV-1920 valve, and directly load the coke in the
D-401 to R-102 through DN300 line;

FeHATEE — M BB, FT7F XV-1920 1], E#K D-401 B4R DN300 & 4% % R-102;

(2) Coke fines seal will be established gradually in cold coke, hot coke, scouring coke lines
during coke loading, thus D-401 may be pressurized gradualy to 0.34MPa, pressure of reactor
and R-102 may be increased gradualy to 0.11MPa and 0.241MPa respectively, and air supply
point pressure at PC-40403 may be increased to 0.313MPa;

FEFAET AR T, BTV £ VB R £ A IR i S AR R A, PR D-401 FE R I $R 2 0.34MPa,
SRNEAE 1R 2 0.11MPa, R-102 [ /1 #1222 0.241MPa, PC-40403 4L (145 X ik /)
% 0.313MPa;
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(3) Total 681.4t coke is loaded during the first stage. After first stage is finished, Distribution of
heater, reactor and gasifier coke fines: 141t for heater, 221.5t for gasifier, and rest for reactor
coke;

BBrBILEN 681.4t £, H B ERAARUE A M IC: INEEE 141t UL 221.5t,
FoR N S 7 2 £

2.3.6.2 In the second stage of startup coke loading: Increase F-101 outlet temperature to
more than 350°C, and ignite coke in the heater.

TS — BB F-101 W R EZ SR 2 350°C LA L, sk as i fE s .

(1) In the second stage, after air is removed by CY-401, load coke to R-102 by DN300 line after
loading coke to BN-402, and put LC-40801 and slide valve LV-40801 into service;

5 BBt CY-401 Bitbr ¥ <UE 1) BN-402 2% 48 5 1) DN300 & 4 n) R-102 % £, 2 LC-40801
553 ¥ LV-40801;

(2) Increase F-101 outlet temperature to more than 350°C (design outlet temperature is 594°C),
ignite coke in the heater, and quantity of loaded coke reaches 763.5t.

e F-101 H R A 350°C BL b GRTHH R E N 594°C) , s RINFASS HIFE IR, B fE % 763.5t.
(3) In the second stage, 145.1t of coke is added. Coke distribution list of heater, reactor and
gasifier is as the following table.

B BOIMANEER A 1451t S8 ERE NS R ER.

(4) Speed up the upward circulation flow of cold coke and hot coke to reactor, and increase
temperature of reactor to 530°C (based on rate of 50°C per hour).

IR A S RS A R S IR EIA R, KRB AR R SE A 530°C (HZ 43/ 50 CHIEHA)

2.3.6.3 Important notes ¥ I

(1) When igniting coke, inject caustic to water circulation system in heater overhead to control
pH value of water between 7 to 8, and inject scale inhibitor;

FER GRS, N R IR TR KGR RGN, DAEHIK R PHARLE 7~8 6], JFEANRT
VERAIR

(2) Transfer hot coke to gasifier (fluidization steam flow is 25 to 30t/h). When coke is ignited, it

may be changed to main air coke-for-gasification.

(3) Increase the speed of coke transfer to reactor (analyzing solid content in the SPA of
pump-102, adjusting rejection flow to outside through E-105), and maintain that level in the
reactor shall not be more than 30% (when feeding, the bed will raise).

IPR e s N7 2 e B B2 (A3 BT 2102 1) SPA rR il &5 &, 5 7E E-105 BANEED , IR¥FRNM
FIEMIA KT 30% GHEEHIRES5EED .

(4) Ignite coke in the heater. Main air flow is 22.3kNm3/h. Transfer hot coke to gasifier (do not

put quenching slide valve).
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RIS R, EXE 22.3kNm3/h, [t asit e O SRIEIRD .

(5) Enhance caustic and scale inhibitor injections of heater overhead water wash.

I n 2R AR BVERL. T35

(6) Start hot and cold coke valves at the rate of 50°C/h to increase temperature in the reactor.
A 50°C/h fhy i B2 TT FA A i 5 v A IR 42 v S L s PR T 2

2.3.7 Reaction feed [ idtkl

2.3.7.1 Before reaction feed, conditions of the system are as follows:

RSBERET, RGREWT:

(1) Establish coke fines circulations in the reactor and heater. Reactor and heater bed
temperatures will reaches 530°C and 560°C respectively;

SN G AINR AR SRR, [N ARIRIRIL 2 530°C, InFARIKIRIA E] 560°C,;

(2) Naphtha, diesel oil and hot wax oil circulations in the fractionating system, residue
circulation in the scrubber and feedstock oil system;

SRRSO S A ISR, Vel B AN EURNM R ST I

(3) Maintain naphtha circulation in the stabilization system;

T RGAER A A

(4) Fill RFG at gas compressor inlet. Start, warm it at low speed;

BN 7S REGUREFR), JTHE, (RiEE IR

(5) Water circulation, caustic and scale inhibitor injection facilities of Flexigas treatment system

are ready;

RIGACBERGOKEIA, VER  BEIG 773t 1 46 4

2.3.7.2 Specific processes: HART 4

(1) Contact with the Tank Farm to supply vacuum residue to D-107. Feeding may be performed
when 2/3 of wax oil in scrubber is replaced;

W AR DX 5 N DS R i 22 D-107 Rk 35 ol vrh B 4 2/3 i Ry R

(2) Increase circulation flow of cold coke and hot coke. Increase temperature in the reactor.
Closely observe that the level in the reactor LI-10502 shall not be more than 30%, and that the
temperature in the reactor TC-10510AB shall be higher 10°C than normal value (normal
reaction temperature is 530°C). Feeding may be performed;

IR S ERTE &, SEm BRI, FUNE R RN AR LI-10502 A KT 30%,
R ILAS IR E TC-10510AB 1t T IEFAE M 10°C, 1% R MR 530°C, A LAdER;

(3) First start 1 nozzle in 3rd layer. After 15 minutes of interval, start 1 nozzle in 4th layer, and
then start 1 nozzle in 2nd layer, until feeding maintains 66*104t/year. Circulation ratio shall be

calcuated based on 1.34 (properly control the opening of return line valve FV-10505, and
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difference against flow of FI-10201 is actual feed flow). For feeding, about 13 nozzles are
required (first do not put nozzles in 1st and 6th layers into service);

TP 3 =M 1 AW, KR 15 78S, FEOTEE 4 B0 1 AN, 25 FITES 2 EH 1 A,
H R BERIERF 2 66*104Y4F, ¥ HLH% 1.34 THE iR A1 28 R i TFE FV-10505, JfX) i
FI-10201 f&E2 Z RN SEhribpl 2D , A 13 DMWiMEEbR CEEA S — B 58N E i),
(4) Adjust air and steam flow rates of gasifier, start gasification of coke, and supply heat to
heater. Meanwhile, air and steam flow rates of heater are also adjusted;
WS B AR, TH UL EER, G, RIS B SR, 8IRE
AT I 5

(5) Put gasifier overhead nozzle into service to prevent heater grating from overtemperature.
After linear speed reaches 15m/s, put quenched coke slide valve into service;

B AACRR TN, DAST IR in A A AR TR, Zdis 2] 15m/s Jo 5] G f i 1

(6) Adjust fractionator operations, adjust individual circulation backflows, output the product;

I RES R RS, SR AR,

(7) Change open-loop circulation of feedstock oil to closed-loop circulation: Observe solid
content in pump-102, close E-105 to return oil, and perform purging until heavy slop oil tank;
SUSURHMT I TT S AT BR A2 : M SE9E-102 B & 1500, SSH] E-105 383, JFmia =y
T

(8) Depending on feedstock preheating conditions, E-101, E-210 generate saturated steam,
stop E-235, put E-209 into service. Feedstock oil shall be preheated according to the normal
flow process;

MERFEAE B, E-101, E-210 RAMIAIZRIR, 5 E-235, %] E-209, JsURMH % 1E % ke
T

2.3.8 Operation adjustment 1 1%

2.3.8.1 Reaction gasification system: Convert main air to gasifier from heater;

RNSAC RS K T RIS DI R AL &

(1) Adjust gasifier main air and steam flows, and properly control the level;

TEE AL A T MZRIR R, PR

(2) Remove restriction of overflow downcomer, start coke fines circulation of heater and gasifier,
and convert main air to gasifier from heater;

SRR EE L AR, TR INAER A AR R IR, 3 AN AR B A3

(3) Slowly increase gasifier main air flow to increase bed temperature, and adjust heater air
flow and coke fines circulation flow to properly control heater bed temperature;

GRS AU A TR IR SR ZIR R, PR BN Hh g KU MR M A0 B B 4 ) e n A8 R

(4) Properly monitor heater grating temperature to avoid overtemperature;

MEPE AP N L, T SR i 5
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(5) Prior to put quenched coke into service (linear speed is adequate), control heater grating
temperature by gasifier atomization;

TESAREARTHT (REE0E) , AR 8 25 22 1 B s st B 22

(6) When linear speed in the quenched coke line exceeds 15m/s, slowly put quenched coke
into service, and adapt to increase of differential pressure between gasifier - heater;
BB LA LE T 15m/s, SRS, @R AR- A as 2 g

(7) After main air flow is adjusted properly to balance coke fines inventory, adjust steam flow to
control gasifier temperature.

FRE R e PR S, AT AR S AR IR

2.3.8.2 Fractionating system: @ R%;:

(1) Ensure that air cooling and water cooling shall be put into service;

TR 25 ¥ FK P 2804 5

(2) With scrubber overhead oil vapor entering fractionator, properly control individual levels;
B e A T SN TR, P 4 B

(3) Properly control individual temperatures of fractionator above steam dew point;

P Gy R Ul B AE ARV e A DA L

(4) Establish liquid levels in light wax oil, heavy wax oil and diesel oil strippers, put stripping
steam into service, and send oil product to outside;

Rl BN SEM IR B SR, IR ARIR, AR

(5) After feed is stable, properly adjust backflow flow, and control heat balance;
SRR E fE, HRBLFRIRE, P

(6) Properly control product quality; after product quality is acceptable, send it to the
downstream units;

PRSP dh R PR SRR, ANERI TR E

2.3.8.3 Stabilization system: 25 & %;:

(1) Properly control pressure in absorption-stabilization system, fuel gas may be withdrew
slowly;

PRS2 RGUE ), RV RAT DUISIRAR Y ;

(2) After naphtha quality is acceptable, put additional absorbent into service;
AU R A S, AR TR

(3) Increase pressure in re-absorber, and adjust the operation to normal.

e ER s sy, R RER IR .

2.3.8.4 Flexigas treatment system: RiGFSAH AR5 -
(1) Putting FXG desulphurization system into service

FXG Jith & g%
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1) After Reaction gasification systemhas operated smoothly for 4 to 6 hours, load desulfurizing
agent to FXG desulfurizer: Coke fines is combusted in the heater and gasifier. Inject caustic to
Venturi scrubber, control pH value between 6.5 and 7.5. pH value of condensing tower shall be
7.0 to 7.5. pH value of cooling tower shall be 7.0 to 7.5. Solid content in water shall be normal;
TER PSR GFRRIEAT 4~6 /MG, BBiFHT A FXG AR : S fe i s AL as ke
By N e L 245 ) PH {E7E 6.5~7.5; A& PHAE 7.0~7.5; A5 PH {4 7.0~7.5;
ZK P A R IR

2) Now, for FXG, only a little of SO2 enters the desulfurizer, amine is protected, and circulating
H2S removal may be started.

By, FXG R /0&E SO2 #E ARl , Weiss 2 /4 vl LT IR TEIA I R H2S .

(2) Putting COS reactor into service. COS Jx v #34% H

After FXG output is normal and FXG desulphurization system is put into service, COS reactor
may be put into service. Now, FXG may be sent to the consumer. The operating procedures
are as follows:

2 FXG P BEIEH M FXG B R gt G, v COS efvids. BEiy, FXG nJBLAZM .
B L BRINT

1) Check COS preheater steam and condensate water, and ensure that flow process shall be
unobstructed;

K2 COS AR ZIRANA K, WHIRAFE I,

2) COS inlet temperature shall reach design value (higher 10°C than normal temperature to
avoid condensate water);

COS A HIREZEF Bl GEIEIEFIREZ 10°C, #RREiK)

3) Open outlet valve MOV30503, slowly open inlet valve MOV30501, and monitor inlet
temperature;

7T i MOV-30503, Z212 TR A 11| MOV-30501, Hi4% A R ;

4) Slowly close bypass valve (until it is closed fully), and properly control Flexigas pressure;
SRR (ERISA0) , $EHlhF RIEE T

5) Before Flexigas is sent to the consumer, Check and verify that air in the piping shall be
removed, and the piping shall be drained at low point. Slowly change to PDV-10902C control
from flare control.

RIFFEBH P A, RERANELET A KA. 2218 h K IE#EH 2 %2 PDV-10902C %
i

2.3.9 Full gasification mode 4= b =
After COS reactor and FXG desulphurization system are put into service, they shall be

changed to full gasification mode. Check items are as follows:

2 COS haefl FXG B R Ja, sova i, BaENFET:
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2.3.9.1 Put main cooling air into service, convey tertiary cyclone coke fines, and stop startup
N2 or other gas medium;
A EREH, R =0, 97 TH N2 8Os i

2.3.9.2 Tertiary cyclone is changed to normal operating mode, and startup line is closed;

eSO IE R BRAERE, JF &R

2.3.9.3 Stop caustic injection;

(CWIIPEREIEE

2.3.9.4 Adjust individual circulation flows of FXG to design values;

FXG S &0 = B E

2.3.9.5 Stop coke fines injection system;

RN R g M

2.3.9.6 Put scouring coke line into service;

MR EE R

2.3.9.7 Start to discharge the coke from heater, and maintain heavy metal balance;

THE ISR EEE,  ERR 5 Jm Tl

2.3.9.8 Adjust the operation to design load.
VR B

2.4 Normal operation, instrument control scheme and main instrument performance 1E & ##

B BRI 5 BACRERE

2.4.1 Process control of reaction section J5 & 343 T. 2356 vk

(1) Scrubber overhead and reactor pressure control PI-10401.

Vel AT, [ N IB /)45 PI-10401.

1) Control range: pressure of scrubber overhead, reactor should be controlled at
0.85-0.11MPa.

PEHIVEE : BRARIET, SO3 &k 1% 0.85~0.11MPa.
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2) Control target: The reaction pressure should be controlled within the above range during
Normal adjustment, and the specific control value should be given according to the production
plan. The controlled reaction pressure fluctuation should up to the set value + 0.05 MPa.

e A AR IR b SN 5 R 7E_EIRVE P, BRI b BB AR A 7= T R4 € - 1Y
SN S s A i ¥ € 6 £0.05MPa.

3) Related parameters: Fractionator pressure; nozzle feed rate; reaction cyclone pressure drop;
reaction temperature; heater pressure, stripping steam flow rate, rotate speed of pneumatic
compressor;

MRSH PRI T); WSRO FE: RN GG, IR E: R
JEHLFE

4) Control mode: The reactor pressure is controlled by the air inlet pressure PIC-20401 of
pneumatic compressor and adjusted by rotation speed of the compressor. It is very important to
keep the pressure difference between the reactor and the heater constant, to better control the
cold coke circulation rate between the reactor and heater and the circulation rate of the
scouring coke and hot coke between the heater and reactor.

T RN R R i SR AL T 77 PIC-20401 SR3E S . @S BN EETT,
FRRB s B IETE o DAORARE S L i A A 8 2 T Y [l 22 18 g AR 1 B, TR T DA BE i i ol e
JRF g RN AR i 2 1) VA R AR A 3 3 LR I e gt AR S5 %2 8 -2 T e e ) 8 7 FH AV B 7 PR (i P 8

=
7 > COVPRESSOR OCS

! Vent to

a R

Rich gas to
compressor

| ~ AR
Cio1

Lo

5) Normal adjustment: 1F ¥ %

Influence factors Adjustment mode
LIS ES AT
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Influence factors

EAEIEES

Adjustment mode

BT

Nozzle feed rate

The nozzle feed rate FI-10201 is controlled by the feed pressure
PIC-10501. The pressure rises as the feed rate increases; The pressure

drops as the feed rate decreases .

M WS 3 e} i M5 I8 Al 3 I 4% 3R E /) PIC-10501 21w i iFE ) B F1-10201 . 38}
w= EA, B EFs dbRlE R, TR
As the pressure of the fractionator rises, the pressure of scrubber
overhead and reactor increases; As the pressure of the fractionator
Fractionator
decreases, the pressure of the scrubber and the reactor decreases.
pressure . e . . e
N STRYEIE ) B, BRIREET. NSRRI BT A TRES IR R R, GRS
SR )

[N FINE S N

Reaction cyclone

pressure drop

As the reaction cyclone pressure drop increases, the pressure of
scrubber top decreases and the reactor pressure increases; As the
reaction cyclone pressure drop decreases, and the pressure of scrubber

top increases and the reactor pressure decreases.

SRLRETTIE B Sy s B b, el ST R ORI BT OB e gy s
NEE, PRBRIET ETE. ONAR R R R
As the reaction temperature decreases, the pressure of scrubber and the
Reaction reactor decrease; As the reaction temperature increases, the pressure of
temperature the scrubber and the reactor increases.
AT SSHR R B, Vel BE T SRNAR IE JIRRAR s SO B T, PR TIL

SN F BTt

Stripping steam
flow rate

Y EL S e L
RIREAR=E

As the stripping steam flow rate decreases, the pressure of scrubber and
the reactor decreases; As the stripping steam flow rate increases, the
pressure of scrubber and the reactor increases.

PRI TR, BRRIETI. AR IS PR, IIRAIRE T e, BRI
T R E A BT

Rotate speed of
pneumatic
compressor

RUBHL IR

As the rotate speed of the pneumatic compressor decreases, the
pressure of scrubber overhead and reactor increases; As the rotate
speed of the pneumatic compressor increases, the pressure of scrubber
overhead and reactor decreases;

SUEHUEE TR, BRERIETL RN ETr SUSHUAE T, BRREE
T B E T R

6) Troubleshooting: ¥ Ab# .
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Fault % Cause J5i[A Action AbEE 57k
Reaction Feed pump failed #t K} | Switch to the stand-by pump and contact the
pressure B maintenance worker for repairing. V)t £ %, IFEE

fluctuation /%

IAEwab) &

R TAbFE,

Large fluctuations in
total feed rate due to
control instrument
failure = HIX K K R &
JER PR 51 e e i Ak K
JEWEN

If the feeding instrument of feedstock is out of control,
the control valve position should be manually
controlled or bypass the control valve and contact the
instrument engineer for repairing. 2 J5URHIERM 3R
P, NEFBNPEHIRE T B, BSUE SRt 1 T IR D) R
PEIF IR R BGRAL L.

The reaction
temperature changes
greatly S Sl & KR
JEARAL

Change the hot coke and the scouring coke slide
valve to manual control, restore temperature control
and stabilize pressure after troubleshooting
instrument equipment .

AR IR . iR A R BT Bl ], HRER R B & ik
b e, AR, CPRRE .

Reaction temperature
changed greatly < &
MLk

Inform the production scheduling, pay attention to the
pressure of medium-pressure steam and low-pressure
steam, prevent it from being too high or too low,
change the large/small valve to flare to maual
operation and control the reactor pressure to normal,
contact the equipment and instruments for inspection
and treatment, and start the air blower unit to resume
production after troubleshooting. If the problem cannot
be corrected for a long time, cut off the reactor feed
and maintain the low-load fluidization of the three
vessels.

WA, EEERIR. REZRRE, Bk
BGOSR, KRN KBS T Sh AR R A, F2 ) SN A
JEJIIEH, JFBR RS PORR A AL, fribadifR)a,
JREUENLAH, WEA . R R Te kR, T
Wi s Mg R, 4R = SR T AL .

Feedstock from tank

area was
water-entrained X
K IRk K

Switch the hot coke valve and the flushing coke valve
to manual mode, inform the production coordinator
and the supervisor of tank area to drain in time or
change the tank. J A& 5 I8N il £ 1 5T s %), il
R, IR R DX o i 7K Bl
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Fault Bl %

Cause JR Al

Action AbF 5y

Steam injected into
reactor was
water-entrained <M
FrE ALK

Contact production scheduling. Increase the 1.0MPa
steam temperature and pressure, adjust the operation
of F104 and drain in time. B¢ R4 7= %, #&5 1.0MPa
ARIRIRSE . JE/, VA% F104 $4E . IF R EAT K

Cyclone pressure
drop increased it /) &
FEs K

Open the scouring coke slide valve according to the
solid content of oil slurry to increase the scouring rate.
R & B, TP R R I, R Rl E .

Catalyst fluidization or
circulation are
abnormal due to the
pressure changed
greatly J& 7] K& &A%
e SR AL IR
BRI AN IR

Quickly change cold coke slide valve, hot coke slide
valve and scouring coke slide valve to manual
operation. Control stable reaction pressure by using
compressor rotation speed or by using the large/small
valve to flare and assist in the adjustment of flexigas
to flare valve to ensurea stable pressure difference
between reactor and heater. Notify production
scheduling, pay attention to the pressure of gas and
flexigas pipeline networ. The reaction pressure is
controlled by the speed of the compressor and the
flow rate of the large/small valves to flare. When the
speed increases, the reaction pressure decreases,
and vice versa; when the flow rate of the large/small
valves to flare increases, the reaction pressure
decreases, and vice versa. The heater pressure is
controlled by the flow rate of the flexible gas torch.
When the flow rate of the torch increases, the heater
pressure decreases, and vice versa.

TRV L FAER N R R T IR 25T i, R
JE AU S BRI O R P A S B g5 A B 9 R
TEBCRIEAN I, BRSNS I 22 AR ) .
FEE AR, R RIETEME . RN
DI SR AR INBCKHE T R 6], R
= RE TR, ez BT RANBUKIER AR
SRS TR, [z BETbe InFAER s 7 R UK
FEFE RIS, BOERER S, MASRE TR, Kk
Z bt

(2) Scrubber C-101 liquid level control LIC-10401
VekdE C-101 Az 4% LIC-10401

Hengyi Industries Sdn Bhd

ERK (X3k) BRAF

Page 128 of 924




Flexicoking Unit Technical & Operation Process Specification HYBN-T4-06-0401-2021-1

1)Control range: scrubber C-101 liquid level control 30-50%.

PR YeikIE C-101 hi 4% 30~50%.

2)Control target: The liquid level of the scrubber should be controlled within the above range
during Normal adjustment, and the specific control value should be given according to the
production plan. The controlled liquid level fluctuation should be up to £5% of the set value.
e B AR IEW AR PR IE AL R I E_EIRVE R, BRI h BRI A = T R4 € . 42
HIBR AL I B AN B (E 5%

3) Related Parameters: reaction temperature, nozzle feed rate, washing oil flow rate, reaction
pressure, vacuum residue (VR) feed rate, scrubber top temperature.

MRS VIR BIBEEERE . ek, RNV R B (VR) BERME . BEURIETH
Tz

4) Control mode: The scrubber level is controlled by LI-10401A or LI-10401B, which cascaded
to the vacuum distillation (VR) feed controller FIC-10103. The operator can select the level
measuring device LI-10401A or LI-10401B with the aid of a manual switch. The scrubber level
must be maintained under the nasal tube of the cyclone and can also be verified by
TI1-10407/10408/10409/10410/10411 to prevent liquid in the scrubber from entering the reactor
bed. The five Tls are arranged with a given distance from the bottom of the scrubber to the
bottom of the nasal tube. The scrubber level is lower than the Tl level if the temperature above
400°C, (there is hydrocarbon gases if the temperature is above 400°C). The scrubber level is
higher than the Tl level if the temperature is above 390°C, (there is liquid if the temperature is
above 390°C). Readings of bottom three Tls, TI-10410/10411/10409(typically located at the
liquid sump), are approximately maintained between 378°C and 381°C. Readings of upper two
Tls, TI-10407/10408 (typically located at the vapor space), are approximately maintained
between 461°C to 525°C.

7 2 PREIE R 32 LI-10401A 55 LI-10401B #%1i, LI-10401A 5% LI-10401B 2% 5k 2198 1k 7%
T (VR) BERHZHIE FIC-10103. #4E N S Al 5B T3 T Rk SR AL 2 36 & LI-10401A =
LI-10401B. BERIERML 0 0 ORATFAE e A 73 1 s S R T 0e DABI LR Pe e BTt I BV A HE N S
PR RIS R T TI-10407/10408/10409/10410/10411 SKEGAE. X FAS Tl 4% — @ fE
FHET, IBEERES AR — B2 S48 R IR = T 400°C, R Wi BRI T TR (i
RIS T 400°C, RHIA ML) o ARIREACT 390°C, R W IR & T TURMY (4
FRIRFELT 390°C, RPAWMAAAA) « JRHMAT=">TI, BI TI-10410/10411/10409, —fhiT
MR, SHOR LR FRAE 378~381°C 2 H]. E&ESEIBAS TI, BRI TI-10407/10408, —ffr T-7%
EE N, BRI RFFIE 461~525C.
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P107

N

&3

C101

u
\
‘ ' (05
‘ uc HS
‘ 10401 10401
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‘ 1019

%

5) Normal adjustment: IF % 1 5 :

Influence factors £

LEIESES

Adjustment method 1% J7 72

Nozzle feed rate W

W HE R B

The nozzle feed rate FIQ-10505B is controlled by the feed pressure
PIC-10501. The level decreases as the feed rate increases; the level
increases as the feed rate decreases. MW i3t} &0 i 2 i 3 RHE 7
PIC-10501 #&= il i gtk & FIQ-10505B. #tkl& bFb, WAL FFF; a3tk
B, WAL BT

Reaction
temperature W

R

As the reaction temperature increases, the level of scrubber decrease;
As the reaction temperature decreases, the level of scrubber increases.

SNSRI ET, Vel B TR RNIRE T, Pl AL BTt

Washing oil flow

rate PEigk i &

As the washing oil flow rate increases, the level of scrubber increase; As
the washing oil flow rate decreases, the level of scrubber decreases.
G BT, BREIBWRAL R PRk E R RE, YESRIBTRAL B R RE

Vacuum residue
feed rate Jili 5 i
pim Aoy

As the vacuum residue feed rate decreases, the level of scrubber
decrease; As the vacuum residue feed rate increases, the level of
scrubber increases. J# & T HER R [, PRERESIRALFEAC: IR E M
BHEThm, BedRIEmRA BTt

C101 Feed flow
rate C101
R E

As C101 feed flow rate decreases, the level of scrubber decreases; As
C101 feed flow rate increases, the level of scrubber increases.

C101 #bRlE TR, HedkIEihs T C101 dERlmET &, BEIBmAr
FFt
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Influence factors

Adjustment method 1% J7 72

LZESES

Scrubber top The temperature at the top of the scrubber is controlled by the E101 cold
temperature circuit FIC10301 flow control. The flow of FIC10301 increases, the

PR A T temperature at the top of the scrubber decreases, and the liquid level of

Pelr BT 8

Ve B T P

the scrubber rises; the flow of FIC10301 decreases, the temperature of

the scrubber rises, and the liquid level of the scrubber drops

E101 /4% FIC10301 Vi E4%H], FIC10301 Jii&: LT, ¥t

VRIS IR 2 B, WRRHERAL BT FIC10301 & T F%, WhikginE Bt

6)Troubleshooting: 5 i 4b ¥ :

Fault % Cause J5i[A Action AbHE 757k
Scrubber Feed pump, Switch to the stand-by pump and contact the
liquid level circulation pump fail | maintenance worker for repairing. Vj# £ %, HFELR

fluctuation ¥t
BRI B

BERR L MR i

AL

Large fluctuations
in total feed due to
control instrument
failure 2 il 1X & 2
REEJRRH 513
PN

If the feeding instrument of feedstock is out of control,
the control valve position should be manually controlled,
or bypass the control valve and contact the instrument
engineer for repairing. £ FURFERMY R 45, NF-2h 1%
VA R R, m e SR R 1 1 D) BR A IR IR R AR AL
H,

The reaction
temperature
changes greatly Jx
7 K P AR

Switch the hot coke valve and the flushing coke valve to
manual mode, and reset temperature control and check
the scrubber liquid level for abnormal condition. K
MRIEETE), HERROCGR BRI, IREREES ;[
A A B o

hot coke slide valve
and the flushing
coke slide valve are
out of control #u .

R A TR 1R SR 4%

Switch the hot coke slide valve, flushing coke slide valve
to manual or on-site hand operation, keep the hot coke
slide valve to normal opening, and stabilize reaction
temperature and scrubber level; contact the
maintenance and instrument people for repairing. % #
£E PR AR IR DTS BRI TR 4R R AT, dR ] IR
W ZIEH TP, PR SN BRI i AL JRERR (4f
T AGR) AbBE,

In Normal operation, when the liquid level irreversibly rises continuously and the reaction

temperature is lower than 505°C, the liquid level self-protection system should be activated

immediately. At high level of the scrubber pool, PS-105 cuts off the feed to the reactor, the feed
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to the scrubber pool and the flushing oil to the scrubber halved, and the emergency external
valve HV10301 is opened, and the raw material dump control valve needs to be closed
manually.

IEE AR, A AN AT I () 4p 2 B TF HOOSR FEAIRT 505°CR, N S7 R E FAL 5 4R,
TEVE BB B =R, PS-105 U)W i) S S 2 BUBER} ] 35 vA 1 s A 0 A0 ] e % B 0 v e o
F, FHTHFE2SMNER HV10301, 7 T3¢ IRk R i o

(3) The scrubber bottom extraction temperature control TIC-10413

Vel B il iR B2 %1 TIC-10413

1)Control range: The control of the scrubber bottom extraction temperature cannot be more
than 373C.

PEHIE R BRERIE A R A KT 373°C .

2)Control target: The control of the extraction temperature of the scrubber should be controlled
within the above range during Normal adjustment, and the specific control value should be
given according to the plant flow rate. The controlled reaction pressure fluctuation should not
exceed £5% of the set value.

P EH bR TEH AR b e s Sl IR ) TIC-10413 M%7 BRI N, Rkt 8l
AR B AR E « R BESRIE IR AL BOEE £5C.

3) Related parameters: flow rate and temperature for vacuum residue to the scrubber, reaction
temperature, HHKGO washing oil flow rate, reaction feed rate, scrubber recycle flow rate and
temperature, return flow rate under scrubber.

FHRSHL: WO PRSI E SR . ONR . (E E . ROV EER . SRR IR
B RAENRE, BedRIEIEI MR .

4) Control mode: In normal production, the temperature of the scrubber bottom is controlled by
cascading TIC-10413 to TIC-20901.

7 IR AT, K TIC-10413 2B TIC-20901 Sk il B Vi 55 JR il 2

TIC
20901

D107 =
Heavy gas
OitE i Jth

-
|
|
[
|
|
|

D206 |)
E207 C101

Raw oil

Bttt

TIC
10413

STR-101~ |
5) Normal adjustment: 1E7 1%
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Influence factors

EAEIEES

Adjustment method % /773

flow rate and
temperature for
vacuum residue
to the scrubber
PR T e U B R
=R

Normally, the extraction temperature of the scrubber bottom TIC-10413 is
controlled with heat exchange capacity of the E-206 adjusted by the
TIC-20901 three way valve to control the temperature of vacuum residue to
the scrubber. As the feed temperature drops, the temperature of the
scrubber bottom decreases. As the feed temperature rises and the
temperature of the scrubber bottom rises.

The feed to the scrubber is adjusted by FIC10301, the feed flow increases,
the temperature at the bottom of the scrubber decreases, the feed flow
decreases, and the temperature at the bottom of the scrubber increases 1E
HE DL R PR ISR R E TIC-10413 /2t TIC-20901 =k iH 4 E-206
BB, PR RE BRI IR IR AT T, BERHIR R TR, BRI RIS N %,
BERHEE ETF, BRI BT, PelksgibeliEad FIC10301 7y, #ERHA
B EJF BRRIERIERE TR, PR E T, PRRERIRE LT

Reaction
temperature Jx
IS i

Normally, As the reaction temperature increases, the temperature of
scrubber bottom increases. As the reaction temperature decreases, the
temperature of scrubber bottom decreases. IF# 1/ N s N iR ETF, Pk
BRI BT, ROMIRE N R, BRI RIRE N .

Scrubber
circulating oil
temperature and

flow rate JEisIE

Normally, As the Scrubber circulating oil temperature decreases, the
temperature of scrubber bottom increases. As the scrubber circulating oil
temperature increases, the temperature of scrubber bottom decreases. As

the Scrubber circulating oil flow rate decreases, the temperature of scrubber

TEI IR Kofi | bottom decreases; As the scrubber circulating oil flow rate increases, the

= temperature of scrubber bottom increases . 1E& 0 N TG MIEE T
B, VEVRIEIRIRE ETb. PelRIEPEIN MR BT, VRUREEIRIRE TR, PhikE
PTEPN IR R TR, VeI )RIRAE TR . PedsiarihmaE B, YR RIR A
FJte.

Scrubber Normally, as the scrubber washing oil temperature decreases, the

washing temperature of scrubber bottom increase; As the scrubber washing oil

heavy-heavy
wax oil
temperature and

flow rate PLiskIE

temperature increases, the temperature of scrubber bottom decreases . As
the scrubber circulating oil flow rate decreases, the temperature of scrubber
bottom decreases; As the washing oil flow rate increases, the temperature
of scrubber bottom increases . 1E &% 0L NPl PR B2 N %, Peikds

TR e X | SRR BT e WelRBE T e B BT, PRI RIR TR . SRR EE T e
DI RN R, PRVREERIRE T Pl T st B LT, Vel RIRE BTt
Ve BRI TR | IEW 0L T U B8R TR BB N B, PRVRIRIRIRE BT BRERESTEM T iR
P PR ETE, BEBRERIRE T R
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6) Troubleshooting: 5 AbFE:

Cause JR Al

Action 4bF#

Fault I %
Scrubber bottom
extraction
temperature
fluctuation V%
P SRS Aty e 7 i
z)

Feed pump,
circulation pump
failed BEEHE . TEIAAE
s

Switch to the standby pump and contact the
maintenance people for repairing. V] #t £ % %2, IF
R T AbFE

Scrubber bottom
extraction pump
failed ik 38 I il 52
i b

Switch to the standby pump and contact the
maintenance people for repairing. In severe cases,
decrease the temperature and capacity of the
reaction post. U4t £ & HE, PR LA, P&

If 52 N7 Bl AR o i o

Large fluctuation for
the returning flow of
scrubber due to the
control instrument
failure ¥l {X F 2k R
LG TR R 5| IR IR
RS K e 5

If the feeding instrument of feedstock is out of
control, the control valve position should be
manually controlled, or bypass the control valve and
contact the instrument engineer for repairing.#1( &
R, ST B R R AL, BRSUE 2R T D
BRERVEIF IR R DGRAL B

Reaction feed is cut

off SN Wikl

Contact fractionation posts to reduce the amount of
HHKGO oil, reduce the amount of circulating oil in
the scrubber, establish an open loop of raw
materials, and maintain a stable pressure and liquid
level in the scrubber. The device is handled
according to the cut-off feed accident plan.

BR A 70 R B A g /b B &, D> BRGRIE TR AT
B, @TERITERIEIN, YEFFULERIE ISy WA AR .
FE Y)W R S IR AT A E

The temperature in the scrubber sump is up to 388°C to minimize coking as possible.
Ve IEI P IR AR 388°C, LR AT Rk 4 A1 i R A

(4) Scrubber overhead temperature control TIC-10401
Ve BT B2 (421 TIC-10401
1)Control range: The scrubber overhead temperature is controlled as 360-390°C.
PEMIVEE PR IE TR Z 1] 360~390°C .

2)Control target: The control of the scrubber overhead temperature TIC-10401 should be

controlled within the above range during Normal adjustment, and the specific control value
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should be given according to the plant flow rate. Control the temperature fluctuation at the top

of scrubber to not exceed the set value +1°C.
P H bR 155 B T s TR A 4% 8 TIC-10401 N A%HIE _FiR VG, HARS 1 80Ul AR
P& B A R . B IR R P s AN B e [H1°C .

3) Related parameters: reaction temperature,

washing oil flow rate and temperature, reaction

feed rate, scrubber circulation rate and temperature.
MRSE: RBSRE, PekETirsemmE R, RNERE, YeREIETE LEIREE .

4) Control mode: In Normal operation, the scrubber overhead temperature can be controlled by

adjusting the flow rate of liquid entering the E-101 and its bypass.
7 IEE A, TN E-101 VR R B AT DA e T T TR

C201
LTICJ
t104011
o NosoY)
Feic
Nos02)
E101 | XD----- Cc101

5) Normal adjustment: 1E 7 %

Influence factors

EALESES

Adjustment method % /773

Reaction
temperature
N

Normally, as the reaction temperature increases, the scrubber overhead
temperature increases; As the reaction temperature decreases, the
scrubber overhead temperature decreases. 1E# 54t N RN E ETF, ¥Ek
PETIOR B BT, ORI N R, BRI IE TIIRE N .

Scrubber
circulating oil
temperature and
flow rate ¥4
(EEENTHREE ISRk

=]

=EN

Normally, as the scrubber circulating oil temperature decreases, the
scrubber overhead temperature decreases. As the scrubber circulating oil
temperature increases, the scrubber overhead temperature increase. As the
scrubber circulating oil flow rate decreases, the scrubber overhead
temperature increases. As the scrubber circulating oil flow rate increases,
the scrubber overhead temperature decreases. 1E % 15 N i 1E R I iR
JERIE, VRURIETRE T M. PR IaP R MEE BT, PRI TRE . U
GIEDEA IR E N IR, DRBIETNRE BT VRIS RN I E BT, YRR T
.
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Influence factors | Adjustment method % J772:

SIS ES
Scrubber Normally, as the scrubber washing oil temperature decreases, the scrubber
washing oil overhead temperature decreases; As the scrubber washing oil temperature

temperature and | increases, the scrubber overhead temperature increases. As the scrubber
flow rate ¥:i%1& | circulating oil flow rate decreases, the scrubber overhead temperature
TpheiE E & | increase. As the scrubber washing oil flow rate increases, the scrubber
e overhead temperature decrease . IF 0t N e IE b P 8 N, Yok
PETHIRE TR o Vel BB TP beitiim B2 BT, BRSRIETIOR B BT BRUREE Tk
T E N, PREIETNRE LT YaREs R et & LA, PR TR R

[

6)Troubleshooting: % Ab#

Fault 31 % Cause Jii[A Action b

Scrubber Circulating pump Switch to the standby pump and maintenance

overhead failed 1 ¥A 52 i s people for repairing. VI 2 & F 7%, FHBEREH T Ak

temperature M,

fluctuation % | Large fluctuation for If the feeding instrument of feedstock is out of

B T P U ) the returning flow of control, the control valve position should be
scrubber due to the manually controlled ,or bypass the control valve
control instrument and contact the instrument engineer for repairing.

failure 2| (R R | AACGRARIE, MPHEHIE T RRAL, s 2ok
JE R SRR B R IR | T R ER IR IR R DGR AL PR

EPN AR &)
Reaction feed is cut Contact the fractionation post to decrease the
off J S ) Wr idf K} amount of HHKGO and reduce the amount of

circulating oil in the scrubber and the fresh feed to
scrubber , establish an open loop of raw materials
and maintain a stable pressure and liquid level.

i N R VAT, AN N R = D = O Ty R e B2 N
&, OB A EUR R, AL R R
W, AEFFIE T AR

The scrubber overhead set temperature is 368°C. The scrubber overhead temperature can be
controlled by adjusting the flow rate of liquid into E-101 and its bypass while maintaining the
flow rate into the scrubber shelter area constant.

VRIS S TIOR3 B N 368°C o ik T kN E-101 2 55 B IR0 VA It 3 mT DA 1) ok 4% 15 1 Tl
B, RIS A NP B A X I I R R E E
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(5) Reactor feed level LIC-10502

RN F R LIC-10502

1)Control range: Reactor feed level 25-35%.

FERIVEE . [N EHL 256~35%.

2)Control target: In the Normal adjustment, the reactor material level LIC-10502 is controlled
within the above range, and the feed level fluctuation amplitude is controlled at the set value +
5%.

P H AR IR 5 B0 b OB 3B LIC-10502 f2 45 L3R E Bl B i sl i P A% 1 45 BUE (H 5%
3) Related parameters: cold coke slide valve opening, flushing coke slide valve opening, hot
coke slide valve opening, nozzle feed rate, differential pressure of heater and scrubber.
MRSH WREIRITEE, Rl RIT R, PEEERITE, WiBERE, Mz,

4) Control mode: The feed level of the reactor bed is controlled by the cold coke slide valve
LV-10502 which obtains the signal from LI-10502A or LI-10502B. The feed level can be
selected with the manual switch HS-10502 by operator. The dense phase level of the reactor
which is used to balance thermal coke dilute phase superheater and the corresponding cyclone
separator is controlled below outlet of the hot coke riser.

7 N AS IR IR 52 74 £ 3 1) LV-10502 #5411, 15 & A LI-10502A 5% LI-10502B 4b3k13
55 BRAENAFEH T3 I ¢ HS-10502 SRILFERML o [N & 2 AR FZ HlE EESLE IR

PO5IBIZM
R101 t1g|5$ozj tﬂ;é((:)zj
EOSIBIZBj i
& R102

5) Normal adjustment: 1F ¥ %
Influence factors Adjustment method % J7 7%
AP
Cold coke slide valve As the valve opening decreases ,the reactor level rises. As the

opening change ¥ £ | valve opening increases, the reactor level drops. &=/, v a3k}

T AR AL fr T TR, RNLERML N R

Thermal coke slide valve | As the valve opening decreases ,the reactor level decreases. As the
opening change # £ | valve opening increases, the reactor level increases &%/, <N &%

I AR AL BH B 5 BITR, RNESRAL BT,
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Influence factors

EAEIEES

Adjustment method 1/ % J7 73

Flushing coke slide valve

opening change 7l £&

As the slide valve opening increases, the reactor level increases,
otherwise, the reactor level drops.i& & Tk, M sk T, 5

T BT AR A R, BTN
Differential pressure As the differential pressure of the reactor and heater increases, the
change #i#k % K42 4L reactor level increases; otherwise, the reactor level decreases. %2

ZISER, NGB BT R2Z, RBEEH T,

Nozzle feed rate "Mt

kHE

As the nozzle feed rate increases, the reactor level rises; otherwise,
the reactor level decreases. Mgt R &340, KN 28R FFs k2,
JSANA 3 S DA

6) Troubleshooting: ;i %%

Fault Bl %

Cause JR[X

Action AbFE 5%

Reactor level
fluctuation <

BLAPRHIL )

Slide valve
failed 71 IR i

e

Increase the opening of the slide valve manually; if the
manual control failed, switch to site control. Contact the
Related department for handling .75 R 2t F-shisdilIr Kk & F
SERIR R, BOVIIAIER] . BRI RALAR PR

Differential
pressure of
reactor and
heater
fluctuation %

R

Adjust the operating pressure of reactor and heater , maintain
a suitable differential pressure between them. 1% 2 N 25 & il
AR D), IRFPE E A ZE

Slope tube
bridge & 48

#r

Switch the slide valve to manual and change the opening;
decrease the differential pressure properly, the adjust loose
point to make the fluidization normal.}i§ IR F-3h, 28T 1| T
JEs AN E I RSN AL R IR

Nozzle feed
flow rate
fluctuated Mm%

HER L)

Adjust the feed rate to keep the feed flow and pressure stable

R, CREFEERHR R AL S A

Instrument
indication
failed 1% ¥&
IRRR

Contact the instrument people for repairing .1k R 1R b #

(6) Reaction temperature TIC-10510AB
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B TIC-10510AB

1)Control range: reaction temperature 525-530°C.

PRI VIR E 525~530C.

2)Control target: The reaction temperature is controlled within the above range during Normal
adjustment, and the temperature fluctuation does not exceed the set temperature +3C.

P H bR IEHERAE T I R I EIRVEE A, IR RS AN BOE IR +3°C .

3) Related parameters: feedstock amount, the opening of the hot coke slide valve and scouring
slide valve, heater bed temperature, scrubber bottom temperature, stripping steam
temperature.

HRSH: FRHE . IR RITEE .. dhRI G BT INIERIRIR . PelRBSIIR AL . PR ARV
.

4) Control mode: The temperature of the reactor bed is controlled by the thermal coke slide
valve TV-10510. The normal temperature range is between 525 and 530°C. The reaction
temperature will be affected by both the opening of the flushing coke slide valve and the feed
flow rate.

Pl SO AP R S R VRV I TV-10510 Kdz i, — MR EEH N 525~530°C
ZVE), AR 1R T AR R 2 2 ) S I i JEE 3 R

BT

: = /,,)\»\\,,//
: > s
! Hot coke
R101 }
e 3
TtO510A ! !
e HS 3
10510~
/TG E
10510

oy

5) Normal adjustment: 1E 7 %

Influence factors 5201 | Adjustment method 1% /7%
NS

Feedstock flow rate Jii | As the flow rate increases, the reaction temperature increases. As the

Bl flow rate increases, the reaction temperature decreases.[# K AbFl &,
SN E BT PR, RS E TR
Thermal coke valve As the slide valve opening decreases, the temperature decreases,, As

opening #EEVE IR T | the slide valve opening decreases,the temperature drops. 7 & FF /)N,
TR MR W RITEER, RE BTt
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Influence factors

BES

Al

Adjustment method 1 % J7 72

Flushing coke slide

valve opening il £&

As the slide valve opening decreases, the temperature decreases, As

the slide valve opening is decreases ,the temperature drops.if & &

1B IRITE AN, R RE WIRJTEER, MR LETT.

Heater bed As Heater bed temperature increases, Reactor temperature
temperature decreases; Heater bed temperature decreases, Reactor temperature
IR IR R iR increases.

INAERRIR BT, RONVGREE BT AR IRIE R, OB E T .

Scrubber bottom

temperature
Vel B IR i

As Scrubber bottom temperature increases, Reactor temperature
increases; Scrubber bottom temperature decreases, Reactor

temperature decreases.

PRI IRIR S BT, ROSGRE BTt YRR ISR TR, ROV N R

Stripping steam

temperature

PR AR

As stripping steam temperature increases, Reactor temperature
increases; strippign steam temperature decreases, Reactor

temperature decreases

FURFRIRE BT, RN E ETF s ISR AR TR, RONGRE R R

6) Troubleshooting: 7 i #:

Reaction
temperature
fluctuation /3
T 5y

Slide valve failed
T 1] A

Increase the opening of the slide valve manually; if the
manual control failed, switch to site control. Contact the
Related department for handling .} i 2 5 3145 il K
A TAERIR R, BOVIIAIER] . B AR SCRALAR PR

Differential
pressure
fluctuation of
reactor and heater

P 22 IS I Bl

Adjust the operating pressure of reactor and heater to

maintain a suitable differential pressure between them.

VRS S N BN AR E IR 70, IRFFE B P AR T

Thermal coke,
flushing coke slide
valve slope tube
bridge #vfz. il
FERVE

Switch the slide valve to manual mode and change the
opening; decrease the differential pressure properly,
adjust loose point to make the fluidization normal i ¥
s, BURTEIRITEE: &R AZE T RSN
Mo AERAIER .

Nozzle feed rate
fluctuation M5 it

)

Adjust the feed rate to keep the feed flow and pressure

stable FHE IR, (RAFFHERHAE A 77175
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Instrument Contact the instrument people to handle.Jk & 13 kb
indication failed 1% | 2.
KIBRER

(7) Heater pressure control: PI-10901

IR R 4%l PI1-10901

1) Control range: 0.21-0.25MPa

#EHlVEH: 0.21~0.25MPa. .

2) Control target: The purpose is to maintain a constant differential pressure within the above
range during the fluctuation of the entire FLEXIGAS production period, and the specific control
value should be given according to the production plan +0.05 MPa.

R AR H BRI FLEXIGAS A2 il f2 B sl i AR RRfE E 1O 22 IS AE BRI Y, BAkds
HIBUE AR L™ 75 %45 7€ +0.05MPa.

3) Related parameters: reaction pressure, heater pressure.

MRSH: RNES . In#Gs ).

4) Control mode: The pressure difference between the reactor and the heater is mainly
controlled by operating the control valve at the top of C-304. Open PDV-10902A more at big
differential pressure, and close more at small differential pressure.

P70 SRR A as 2 I 2 B C-304 THFR Bt IR BEAT ], 22 ORI T K
PDV-10902A, Z &/ oR/)N,

FXG low pressure protection:

FXG KR

As the FXG header pressure decreases, the differential pressure of the PDIC-10902A will
decrease. When the differential pressure measured by the PDIC-10902A decreases, the low
differential pressure protection for the refinery equipment will be provided with manipulating the
PDV-10902A by the controller PDIC-10902A

bE FXG &8 & /1 F#(K, PDIC-10902A 12 H# FE4K. 24 PDIC-10902A W15 1) 2 .~ FE I,
21l 2% PDIC-10902A it 44\ PDV-10902A Fyfith ) 15 & R Z R A

FXG high pressure protection:

FXG = R4 :

As the FXG header pressure rises, PV-31202A is used to control the pressure of FXG header
for slower pressure rise. PV-31202B is used to control the FXG header for quicker pressure
rise.

Wi FXG B 5K BT, FXG BV 5 ) b THE BRI I A ] PV-31202A #21i FXG & & 15 /1,
FXG &8 ) BT BRI ] PV-31202B #511 FXG S 57
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AN T
\ \\/ 7 g
p e b

E102

Flexible gas flare

Lk

e —
T PTY Ly
J030L 110501/

o —

C304

Loant | — i
DicN| /poT |
ot o o o e e e o =7 1902 090248
r | 4
i i { I_ 1\_.
I i s Ny
[ [P | —
! e A __%'b__'__ |__."’_DT\'L_ R102
| 120 Ios02/ 11 Bl |
! : ol R b (R 00z8] \ge0zs
1 h |
I
I PIC PICN 1
| 20 70 i e
! Y ¥ : =
- _L - ’_'_\_ b 1
¢ PT ¢/ PT ¥
PV312028 i A { Y I
112028 12024 1
~— b il Flexible gas user
POV 108024 RIEH P

Passing éﬁrﬂﬂﬁ-{’eﬁ lsenes of

“id

- F AR

5) Normal adjustment: 1F ¥ %

Influence

factors M K] 2

Adjustment method 1 % J7 73

Main air flow

rate & X &

As the main air flow increases, the heater pressure rises, and otherwise, the
heater pressure drops. 3 XL &4 K, I#E 71 EFE, RZINEES 71 R %

FXG header
pressure FXG
SE R

As the opening of FXG header pressure control valve PDV-10902A
increases, the heater pressure decreases, the differential pressure
decreases, as the opening of FXG header pressure control valve
PDV-10902A decreases , the heater pressure increases, the differential

pressure increases. FXG S L% 1 PDV-10902A JF ok, In#as ik /1 %,

ZEAN, BRI ST, EREKR.

6) Troubleshooting: 5 i %

Fault Bl % Cause J5[A Action 4bFH

differential Total reaction feed As the total feed increases, the reaction
pressure (including sludge refining) | pressure rises, so adjust the compressor
fluctuations and reaction severity rotation speed to control the reaction pressure.

due to reaction
pressure
fluctuations <

2 1T

change XM &SRR ()
FIFIR IR T SR P AR
e

As the rotation speed increases, the pressure
drops, and vice versa. s HERIE N, N E A
Tt B AT SRV A ) i S N R Ty o e
fem, AT, RZ EJt.
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Fault Bl % Cause J5i[A Action 43
HEEHS) Feedstock entrained with Contact the production coordinator to inform the

water JFE R K

tank area to drain water or change the tank in
time. If the entrained water becomes more, the
reaction post will be cooled down and turned
down.JBE ZR B, 308 01 DN i i /K B e, s /K
FEELI, N LA R

Variation for feedstock
atomization steam,
stripping steam, scrubber
stirring steam, reactor
grinding steam, reactor
anti-coke steam, etc. J5i £}
TR R Tl
PERLFE IR IRV 4 B 25

e

As the steam capacity is adjusted stable and the
opening of valve position is increased, the
steam becomes more , and otherwise, the
steam becomes less 4 Z& VAR T E, WAL

PR, AREKR, RZERED.

cold reflux at fractionator
overhead is too high 71

BETGIV [l i K

Contact the fractionator department to reduce

cold return flow. 55 5 7348 ixd S kb ¥4 0] 7 & o

Change in opening of
compressor inlet valve
vent for flare < EHLA H
TR HE I TT B2 A2 Ak

If the reaction pressure cannot be controlled, it
should be adjusted by venting to the flare at the
inlet of the compressor. As the opening of valve
which vent to the flare increases, the reaction
pressure decreases, and vice versa. il v JE 7
PRI T, B Il SN DTBCRIER IS,
BKERITT R, WS N, Rz BTt

Change in anti-surge
control valve failed < 3}
VAT IR W P i AR A

Close or bypass the anti-surge control valve and
contact the instrument people for repairing. % i

R S KBl I T 18 D) R e T IR AR AR AR R

Positions of valves for
venting to flare fluctuate k

ZINTBCKCHE 1 1 R385

Manually close the valves and contact the
instrument or maintenance people. 5 i ¥k AE

WS T3h Rk i, BRRCR B TAb# .
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Fault L % Cause J5i [ Action b ¥

Reaction temperature While the total feed remains unchanged, the

change < i AR AL reactor temperature and pressure remain
unchanged, and the speed of the compressor
machine does not change. When the reaction
temperature rises, the reaction pressure also
rises, and vice versa. B HERHE AN | SN A8 TR
JEJIAAR RUEHUEGEAAR, [ SR BT, &
R b B, R R

Charging valve FV20401 The failure of charging valve FV20401 results

failed in 0.5MPa fuel gas to to blow into D201 resulting

FeIE IR in increased fractionator overhead and reaction

FV20401 pressure. 75k { FV20401 #f%, 53 0.5MPa
PRORHE N D201 3 B B T o Tt
A S S s T

rich absorption oil fail to The rich absorption oil should return to

return to fractionator "W | fractionator smoothly. It is strictly prohibited for

Wi A8 73 PR S SR the dry gas to route to the fractionator due to the
condition that the reabsorber is empty. & UL
MORBFEPRS, AR R, FAEAD
s

Emergency steam is Quickly restore the amount of HHKGO, HKGO,

activated due to feed rate | LKGO and MPA, close the emergency steam

of HHKO, HKGO, LKGO, valve of flushing oil, and adjust the reaction

and MPA greatly pressure through the rotating speed of air

decreased. HHKO. compressor. fliE %k 2 HHKGO. HKGO. LKGO.

HKGO. LKGO. MPA &KX | MPA &, Gl s fz&iRin, Jrisd sl

MNP BOL ST | BT RN

A

Change in nitrogen Keep the flow rate of nitrogen stable, as the

amount in sludge refining | opening of valve position increase, nitrogen

T ERE R AR amount increase and vice versa. ¥ &£
TR, RAJTR, JAEK RZEAED.

Pressure Main fan stationary vane Change the control to manual control at site and

fluctuations of

heater and

control system failed 3 Jx{

HLisH 47 1l 3R St e s

contact instrument for processing. & i i3 F
R, BRRIAEFBALER .
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Fault L % Cause J5i [ Action b ¥
flexigas D-101 unloading amount Adjust the heater pressure by changing the

treatment post
lead to
differential
pressure
fluctuations i
g L RIES
YOSk e
WA R EE
Wz

increases, resulting in a
larger return air volume of
D-101, and an increase in
the amount of cooling
water and steam for D-101
D-101 #f &L, S
D-101 IR &4 K, D101

PR K S 28U B

opening of FXG header pressure control valve
PDV-10902A.i@ 1t FXG & 545 I
PDV-10902A JFFE A5 ka8 K 77

Change in tempering air
and steam of heater Jji#t
ZRVRE AR 2R 2 1
L3

Control tempering air and steam to normal

condition. ¥ 1] 47 5 XUF1 H 273 B & .

Changes in gasification
rate, resulting in changes
in flexible gas production
AMEKAEARN, SR
R

Adjust the heater pressure by changing the
opening of FXG header pressure control valve
PDV-10902A

Jiit FXG A [R5 1R PDV-10902A FF B K 17
IR -

As the temperature at the
top of the Gasifier
increases, the
temperature of quench
section of Heater
increases and PS-107 is
activated to spray steam
and water at the top of
Gasifier causing the
Heater pressure to rise =,
P TR B T s, 30N
AR S BRI, Al
PS-107 JT 3 AL A8 THT B s
K, SO LT

=
=] .

Adjust the main air volume and process steam
volume of the vaporizer to control the top
temperature of the vaporizer, and adjust the
heater pressure through the opening of the FXG
manifold pressure control valve PDV-10902A.
RS BN T2 28R B h) AR TR
I, Wi FXG &8 Hi% K PDV-10902A JT%
KA T IR BT

Main fan failed and shuts
down. 3= XA R 52 AL

For the detailed interlock activation
procedure ,see the emergency plan. fili & B4
FEAN AL 7V LR BT
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Fault Bl &

Cause J5i[H

Action 4bF#

Pressure drop for first and
second-stage water
washing and FXG
desulfurizer packing
increased.—. 2K
FXG i i SR F 38 K

Rinse the packing with purified water to restore
differential pressure. 1§ b /K Pk, KE 2%
JEo

R-301AB differential
pressure increased.
R-301AB % [E4F K

Switch to the standby reactor. JJ#: 5 % FH [« M
Ao

safety valve of flexigas
header failed R i< &
24 W

Switch to the standby safety valve and contact
maintenance people. V4t 2 % H % 41, BRI

.

Flexigas downstream
usage changes resulting in
Heater pressure change
FAE NI A AR
e, SFEUNA S 2L

Close the flexigas to flare valve or contact the
production scheduling, and require the
downstream users to control a stable flexigas
usage

RN AT BB IR BRIER 2R AR P, RN
F P 8 1)~ A R A &

(8) Heater dense bed temperature: TIC-10910

A AR Z R : TIC-10910
1) Control range: 585-605°C.
EHVeRl: 585~605C

2) Control target: maintain the heat balance of the reaction system by controlling the

temperature of the dense phase bed of the heater to realize smooth operation, and control the

temperature of the dense phase bed of the heater up to set value £ 5°C.
I H bR @ IS KA R RS, IS BIYERE N RGP I E P, [ERREPAR, 1%
L0 A 8 A PR 2 iR B AN BE (5 °C .

3) Related parameters: heater capacity, main air flow rate, gasification rate, hot coke ,cold coke,

returning coke, coke powder combustion rate.

4) Control mode: The heater temperature is mainly controlled by the capacity of coke powder

circulation between heater and vaporizer and the flow rate of tempered wind.
P 7 20 ORI RE B H AR ER F S ALAS SR D A B A R IR XU Bk A
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20T
To C201

Cl01

N AN
N N
K\/ LV10502

»To D301

O

TV105 11081
FV11302
HE R E KI0L Kz, |

Trim air from K101

To D401 %
DY

R102 \\\\\\\\\

110(

V11401

Stea

m

B e

Ans\
Primiy Air

TR

To D401 3{

01
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5) Normal adjustment: 1F ¥ %

Influence Adjustment method i % 773

factors 51

E

Flow rate of Adjust the opening of LV-10502 slide valve to control cold coke from the

cold coke ¥

S
&

reactor to the heater.j@ i %% LV-10502 & I8 T 5 S 1 s v 5% 3k [l v £ 13

Flow rate of

quench coke

The temperature of the lower part of the heater grating is controlled by
adjusting the flow rate of TV-11003 quenching coke.ifid % TV-11003 Z&#%

SRR FEERAE BN AR A T B
Flow rate of The flow rate of tempered air is adjusted by adjusting the

tempered air

FV-11301/FV-11304A valve opening.i#id 4 FV-11301/FV11304A 87T EK

W A T R X
Flow rate of Adjust the low pressure steam FV-11305A\B\C feeding into the heater.if i i
tempered B FV-11305A\B\C HEInAas (MR T 2875 & .

steam iR 7%

R

Coke powder

burning rate

Adjust the coke powder combustion rate by adjusting the angle of the air

blower stator blades to control the amount of main air entering the Heater. i#

FERp AR ZaR | I TR 32 XML A R ke s il 35 RGeS B =R AT FE R A e 2

L]

Gasifier level By increasing the material level of the gasifier and the dilute phase
SAEEHT temperature of the gasifier, the amount of coke powder carried in the flexible

gas is increased, and the coke amount of the Gasifier return line is also
increased.

S B ACERAL, SRTP AR R, G R b i R, R
WG 1R AR IA

6) Troubleshooting: 5 Ab# .

Influence factors

EALESES

Adjustment method i % J7 i3

Main fan stopped and
main air interrupted
FRAUFHL, TR

H

Handle the accident according to the accident preliminary plan of main
air interruption, report to production coordinator and department
leaders to take corresponding actions; immediately confirm the reason
why the main air interrupted and main fan stopped; and check whether
the interlock is enabled or not. % & == X I (1) S Wi Tl 52 147 F il Ak 2,
TCIRVARE KR, REUCH S AL EE 8 s S BRI 35 XA BB LA
B, RWLEENLER R s LRI R IR 5 8 H .
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Influence factors

EAEIEES

Adjustment method 1% J7 72

Cold coke slide valve
failed &£ IR i

Switch the slide valve to the manual mode, contact the instrument
people to handle the failure of the slide valve; Control the pressure of
the three vessels and ensure stability. /& & S T3, B R AR IE
VR 5 2 e s S = e ) I ORUIE-F A s T R A AL BRI 1 ) i

Quench coke slide
valve failed @A HH

V] i

Switch the slide valve to the manual mode, contact the instrument
people to handle the failure of the slide valve; Control the pressure of
the three vessels and ensure stabilityy. As the heater bed level is too
low, the gasifier overhead gas from the quench coke slide valve will
backflow, triggering PS-106 to close the quench coke valve. At this
time, the heater inventory should be increased to the normal position.
BRSNS T8, BEROGRAPINE B, 260 =88 5 ) I RIEF A2
R A ACGR AL B 1 ) AL G IR ZE R, SRS 2%
FEVE IR ) b ER, il PS-106 {8 A A i 5 P LIS S 5 A 2 ik
R EWALE

Quench coke line
bridge T4 FEE LR 48

#r

The bridge is removed by increasing the opening the steam loose point
on the quench coke line; the bridge is removed by a loose rod on the
quench coke line. it K 24 FEE 26 I 287N Bl s R AR BRAEH s Jd it
SR LIRS AR H R AL TR M .

Cold coke line bridge
R BN

The bridge is removed by increasing the opening the steam loose point
on the quench coke line; the bridge is removed by a loose rod on the
quench coke line. The driving force the cold coke line is adjusted by
controlling steam delivered from DN150 at the lowest part of cold coke
line IRV B L LTS FORALBIAE MY R v AR 2k B Y
FABIRI I R AL AR 30 I 1 B v B8 2 B I ) DN150 ik 7591
B RN KA A R RSN

(9) Temperature of heater grating bottom: TIC-11003
InF S HE A T R A : TIC-11003

1)Control range: 640-660C.

EHIEHE: 640~660C.

2)Control target: Prevent the internal parts of the equipment from storing in the

over-temperature environment for a long time by keeping the temperature of the heater grating
bottom within the range to protect the equipment. The temperature fluctuation does not exceed
+5°C of set value.

FEH H bR S DRGSR ARV N, AR A A BHR AT B, T
BRI AR H 1, R A B ELSTC .
Bt (3C3€) BRAE
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3)Related parameters: main air flow, gasification rate, quench coke flow rate, and cooling
water.

MRS ERE. AE DRER, BEK.

4)Control mode: change the quench coke flow rate entering into the gasifier overhead pipe by
controlling the quench coke slide valve TV-11003.The design temperature of the heater grid
may be exceeded if the temperature of gasifier flexigas is too high, which can be avoided by
opening the cooling spray on the top of gasifier.

P72 I S FETE IR TV-11003 38 sk N LSRR TE N I S SR . IR UL
R LU, AT RE sl I A RS M A BT IR . PS-107 383 1 TF A0 45 T il 1 25
AT I L A A P R R P 5

Flexigas from the R103 top

5) Normal adjustment: 1E 7 %

Influence factors | Adjustment method 1% J77%

EALISEN

Flexigas Adjust the opening of the quench coke slide valve TV-11003. 1% S04 £

temperature i TV-11003 I,

change Ri& i

2L

Flexigas When the temperature TE-11004 reaches 695°C ,the alarm will be

temperature is activated. The self-protect interlock PS-107 will be activated at 700C by

extremely high ® | two-out-of-three operation, FV11602, RBV11601 and FV11603 will be

EAR activated to spray water at the Gasifier top to cool the Gasifier overhead
gas. i [ TE-11004 153 695 CH %, 700 Cidid =i — H R EX 4 PS-107,
Ja A SR TS FV-11602 |57k, & FH RBV-11601. FV-11603 1Kk
AR TR AP L
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6) Troubleshooting: 5 AbFE:

Influence factors | Adjustment method V%% /52
AN

Quench coke Switch the slide valve to the manual mode, contact the instrument people
slide valve failed | to handle the failure of the slide valve; control the pressure of the reactor
A BRI IR system and keep it stable. As the heater bed level is too low, the vaporizer
overhead gas from the quenching coke slide valve will be routed to the top
reversely, thus the quench coke slide valve will be closed due to the
PS-106 is triggered. At this time, the heater capacity should be increased
to the normal position.#§ L% T8l BERAGRAL LIS IR #ihe, 32 0F =
ar kIR OREPAS: BRARAGRAC B W R A 7 N aR IR E B AR, 51
AR T R S SBIT IR A B E, ik PS-106 504 SRl oS, it
I 7 R e A st el R 38 A A

Quench coke line | The bridge is removed by increasing the opening the steam loose point on
bridge 24 fE4% 2k | the quench coke line; the bridge is removed by a loose rod on the quench

Lt coke line JlId JF K SV A28 2 b AR Bl ROR AL BRAE MY ; I T4 AR 2k
EHIRR B R R AL B

(10) Control of heater level: LI-10903, LI-10904

In#ER R 5] LI-10903. LI-10904

1)Control range: 30-58%.

EHEE: 30~58%.

2)Control target: The heater ,which is used for heat transfer of cokes, acts as a buffer tank to
adjust the coke powder for the reactor ,scrubber ,heater and gasifier and the whole system .lt is
very important for stabilization of heater operation to keep a stable heater capacity. The
fluctuation of the material level should up to +10% of set value.

I EH AR IAZHE T S G R VE R, AT =28 2 () 1 £l B DA SN RGN AR R R
A 2 = SR AR R AT M I BT, A8 E I I A B0 B0 A8 08 SN R 8 I B AR AEE OGBEVE T, b AE
WAL R E£10%.

3)Related parameters: Reactor capacity, gasifier capacity, reactor capacity

HRSH: RNAHE AR [N A3

4)Control mode: The heater bed level control range, which is wide, can be adjusted by
changing the coke powder gasification rate or the heater discharge rate. However, the high and
low level alarms have been set for both the heater level indicators LI-10903 and LI-10904 which
the differential pressure is used for level measuring instead of direct measurement. PDI-10905,
PDT-10903A/B and PDT-10904A/B are used to determine the bed density and the level of the
heater. The top-bottom differential pressure and the middle-bottom differential pressure can be

measured respectively by using of instrument manifold, As the distance between the two
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pressure points of the dense phase is known, the bed density can be calculated by measuring
the differential pressure between two impulse points of the dense phase bed. The bed level of
the heater can be calculated by measuring the pressure difference between the top and bottom.
The heater bed level control is realized by controlling the opening of the slide valves such as
the hot coke slide valve, the flushing coke valve, the cold coke slide valve and the bed coke
slide valve to control the coke in and out the heater. The capacity of the

reactor ,heater ,scrubber and gasifier is controlled and the balance of the reactor ,scrubber and
gasifier and smooth operation are also realized

P 77 e INFAERIR Z RO 42 ) Y0 B 0, T DAIE I D5 B A R BN i g 2 AR TR R Y
SR, IR AR AR T LI-10903 F1 LI-10904 #R 5 E R m R FAUBHAL IR, Aid IX S8R AN 2
FLEDER, T IR R 2 T8 ) 2 R TH R T4 . PDI-10905. PDT-10903A/B #
PDT-10904A/B HI T 7 I a5 1 PR 2 55 L AN FARR BORM o i1 TR B8, BATTRT B3
D T — e 22 IS A — AR 22 1, BB AH IS 5 s h 2 TR O EE Y 0, aed ) &2 35 AH PR JZE
AN s A ZE e r] PAH S PR JE B L, AR5 Pt e 0 2 T M G 350 2 ) ) s 2 R v B I
HIPRERHAL o I g R Rz 28 i) BV o 2 ) VB0 1 L bl B0 WL 0 R R R T2 T 1R 55
TR IR P O B2 4 o EE I @ O AR BB 22/, SRS AR BB, TR 31 = 2 e B 1P A
MR H .
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5)Normal adjustment: 1F % i 5 .

Influence factors

Adjustment method %5 7772

SIS ES
Reactor capacity | The hot coke entering into the reactor is adjusted by controlling the
SANA 3 opening of the TV-10510 hot coke slide valve; the cold coke entering into

heater is adjusted by controlling the opening of the LV-10502 cold coke
slide valve; The bed coke feeding to D-101 is adjusted by controlling the
valve position of LV-11201 @i 77 TV-10510 FAEE ¥ 18] 1T B K 5 #4
FEE I AR I B @I YT LV-10502 YA £E 3 I 1T R R 1 A FE b i #vs
Rl LV-11201 B IRAR IR TR Z 2% D-101 HE

Vaporizer capacity
AL TR

The coke entering gasifier is adjusted by controlling the opening of the
HV-11401 gasifier feed coke from heater; The pressure drop of PDI-11502
and PDI-11503 on the gasifier coke return line is used to adjust the
amount of loose steam on the inclined pipe or the amount of loose
nitrogen on the riser pipe to control the amount of hot coke from gasifier to
heater; By adjusting TV-11003 quench coke slide valve and differential
pressure between heater and gasfier, the aommunt of coke transfer on the
gasifier coke return line can be controlled.

LA HV-11401 VAR FERHEE T8 IR T 2R 7 HE DD A% AR i) & Tl
TR AAR IR FIAEZE 1 PDI-11502 1 PDI-11503 [ Hs B /N1 719 3 [A] £
ARVE ERRA )8R B0R MRS E B RIRABh BRI RN R I £ I A%
PR E, WY TV-11003 S M i, TN 5 ULkl
PR I R .

6)Troubleshooting:

S AR

Influence factors

EAEIEES

Adjustment method %5 7772

Cold coke slide
valve failed ¥4 £
] g oz

Switch the slide valve to the manual mode, contact the instrument people
to handle the failure of the slide valve. Keep the pressure of the

reactor ,scrubber ,heater and gasifier stable .} RGN T35, BERAE AL
PRI A I = DI ORAE AR IR R GRS BRG]
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Influence factors

EAEIEES

Adjustment method %5 7772

Hot coke slide

1] i [

Switch the slide valve to the manual mode, contact the instrument people
to handle the failure of the slide valve; keep the pressure of the

reactor ,scrubber ,heater and gasifier stable. As the heater bed level is too
low, the vaporizer overhead gas from the quench coke slide valve will be
routed to the top reversely, thus the quench coke slide valve will be closed
due to the PS-106 is triggered. At this time, the heater capacity should be
increased to the normal position. 75 & 337 F3)), 16 R AR AL I 1R i 5
PEHIF =488 5 1R ORAF-F A s BC AR R AL B 1 ) s AR IR 2 B AR,
GRS T SRR I ) B, il PS-106 1 204 R T 1R 5C 1],
SN 2R s A s i B AR A B

Vaporizer
returning to coke
line bridge 751k 2%
i m] B2 2 JE M

The bridge is removed by increasing the opening the steam loose point
feeding back to slope tube of coke line and loose nitrogen feeding back to
riser of coke line; the bridge is removed by a loose rod on the feed coke
line. i T RVAAG &R IR Rl AERFE B 2870 FA 30 s 80K B 5578 BRI S A
FORKE PRI, ERV AR 0] AR 2 R RA S A R H R AE P AU

Gasifier feed coke
line bridge S b7
HERLEE 280y

By adjusting the nitrogen loosening point on the gasifier feed coke riser
pipeline, opening or closing HV-11401 slide valve, eliminating the air
resistance in the riser and re-establishing the coke accumulation pressure
in the riser, the coke circulation can be restored;

The bridge is removed by increasing the opening the steam loose point on
the feed coke line of gasifier; The driving force of the cold coke line is
adjusted by controlling steam delivered from DN8O0 at the lowest part of
A AR R LA 2R BRI R SRS
B PREGRAN HV-11401 151, BRSNS, ERHE S AR &
i, RV B RGP ; 38 5d A PR 2R AORR B O R AL BEEEHT ;
T I R RS AL AR R A LR B EC T Y DNBO Finids 2875 (1 /N R 1 i 4
bR SN ) .

feed coke line of gasifier. it

Cold coke line
bridge &4
Mr

The bridge is removed by increasing the opening the steam loose point on
the cold coke line; the bridge is removed by a loose rod on the cold coke
line. The driving force of the cold coke line is adjusted by controlling steam
delivered from DN150 at the lowest part of cold coke line and the coke
powder circulation is restored by blowing steam through the Iarge cold
coke filter screen JEIT T KA FEE LR F I ZRTRA B SR A 2R s @it A £
LR IR B AR R AL BEAEHT ; Luﬂﬂj%/\’@ %%Byléﬁ‘ﬁllﬁﬁ DN150 #

ERAVTE B RN R A EE L BIHES) )y, W IR R IR SRR, R
PR LB -
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(11) Heater dilute phase temperature control: TI-10903

INFAAS AR M4 T1-10903

1)Control range: 625-640°C.

EHlVEH: 625~640C.

2)Control target: protect the equipment and ensure safe and stable operation by preventing the
service life of heater internals from being affected by over-temperature. The temperature
fluctuation is up to £5°C of set value.

R A AR 9 7 ORAPINFARS A AN SRR T SEMe B0 % WO 7, IR BIORIP e, PRIESEE 24
FARBATHH ), TREZRE AT IR ELSTC .

3)Related parameters: gasifier level, secondary combustion,” flexigas temperature, trim air flow
rate

FRSH AR RAL Ok R URE iR XRE .

4)Control mode: control the gasifier capacity not lower than the overflow port for a long time.
Pl 77 e 0 2 ) AR R R AN AN (RIS TR IR

29 20 o To D301
N e/ Z DA

. 3.

TVI1001 T

HV11401

Steam
— ———————
X
FV11302

5 |#

¥ 3

¥

% E Me!inair

. R

=B

To D401 J To D401 j

Z D4 FD4
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5)Normal adjustment: 1E % #1k

Influence

factors Adjustment method 5 77 7%

SIS ES

Gasifier The coke entering into the gasifier is adjusted by controlling the opening of

capacity S fb#s | the HV-11401 gasifier feed coke slide valve.The hot coke feeding into the

L heater is controlled by adjusting loose steam feeding back to slope tube of
coke line and loose nitrogen feeding back to riser of coke line with the
pressure drop of PDI-11502 and PDI-11503 of coke line from gasifier.if i i
T HV-11401 iR AL A BERHEE TR IR 50T BE R AT BE U S R i i as
IR Bl EZE 1 PDI-11502 1 PDI-11503 [ B RN R 17 IR R AR 28 L 1)
FAZH ZAVR R B FE S BRI S BRI RN RS LIS AR 2 .

Trim air The dilute phase temperature of the heater is controlled by adjusting the

AR AL main air flow of FV-11301/FV-11304A into the heater. The temperature of

TI1-10903 rises with the increase of trim air flow rate. Trim air flow rate
decreases, and temperature of TI-10903 decreases.
HHIL Y FV-11301/FV-11304A SEA NS 1 XM &, #8) n#A s # A E .

PR XA & N, TI1-10903 8% EJb: JHEXIR &N, TI-10903 iR JF R 4.

6)Troubleshooting: 5 i %:

Influence

factors Adjustment method 15 777k

AN

Low gasifier The feed level control of the gasifier is based on the overflow hopper of the
capacity S {t#s | return line. Lower than the overflow hopper for a long time is not allowed ,
i, e 1A otherwise, secondary combustion will occur and damage to heater internals

due to the feed seal destroyed and air enter into the dilute phase of the heater.
The coke entering into the heater is adjusted by controlling the opening of the
HF-11401 vaporizer feed coke slide valve; the hot coke feeding into the heater
is controlled by adjusting loose steam feeding back to slope tube of coke line
and loose nitrogen feeding back to riser of coke line with the pressure drop of
PDI-11502 and PDI-11503 of coke line from vaporizer. < ft.#% (R 2 il LR
[E1 23 iR St B o U s £ M T R i i S LIP3 % S S 2 N
NI BRI, &R Uk . IR . 8T HV-11401 74k 4%
HERLEETE I T BRI  HE I s AR 1) s VAL AR IR AR L )
PDI-11502 A1 PDI-11503 {1 [ B R /N AR 13k o] £ 2R B AOAR Bh 28 R [m]
FESLE B RA B SRR B R/ SRR B Zm Avs AR L
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Influence

factors Adjustment method 15 777k

AL

Insufficient The heavy hydrocarbons on the surface of the coke particles (low hydrogen,

reactor stripping
JSANAS SRR VEN
ANhf

high aromatics) entered into the heater instead of being stripped due to
insufficient stripping ,and 3 to 4 polycyclic heavy aromatic hydrocarbon is
generated due to the thermal cracking reaction because the heater
temperature is higher. If the tempered air is not matched, the heater will be
overheated in dilute phase due to the hydrocarbons burns in the dilute phase
of the heater, so that. Therefore, the capacity of stripping steam should be
adjusted depend on the production yield . KL, Rk TREMWELR (K
A mUTRD WATERINE, MHEAINGS, MnAGEIR R R, PR X
I AE R 3~4 FREJ7HE, BRIt SRR AUBC EE AN, A 5 A A S AE I 25 4 AH
Whbe, (N A M AR . B LN TR 2D R EU AR A& .

Tempered air

capacity 5 X

=

=EN

The heater will be overheated in dilute phase due to the secondary combustion
caused by the oxygen which route into dilute phase of the heater caused by
excessive tempered air and react with carbon monoxide at a high temperature.
The secondary combustion can be controlled by adjusting the tempered air
capacity and opening of FV-11302/FV-11304A valve .5 X s & ff 400 210 n
PSRRI T 5 — SRR AR SRR AR — RGeS AR A AR AR TR . G
VA EE U HE FV-11301/FV-11304A [&IJT 5 Sk 1 15 18 T XU 2k 3428 1] — CORKGE

(12) Gasifier dense phase bed temperature: TIC-11604
SR EMIRZIRE: TIC-11604

1)Control range: 868-970°C.

FEHVEE: 868~970C.

2)Control target: The gasifier temperature should be as low as possible and be determined

according to the coke cycle limit to prevent the gasifier bed from being sintered. The

temperature fluctuation should up to £5°C of set value.

el A AR ARSI SR AT BEAR, ARYE SR A IABRAER A €, PART IEAE LSRR IR R4S - il
JEREN A BELSTC .

3)Related parameters: gasification process steam flow rate, main air flow rate.

MRS "IN T2ARE. ERE.

4)Control mode: adjust the steam flow rateof the gasifier with FIC-11605 to keep TIC-11604 at

899°7C.

)77 FIH FIC-11605 15k #s L Z 2R R/, A/l TIC-11604 fR+F7E 899°C.
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Z D401
To D401

i Steam

i S

Xo

Main air

== X

5)Normal adjustment: 1E % #21k

Influence

factors 52X | Adjustment method 5 5 1%

E

Gasifier The process steam entering the gasifier is adjusted by adjusting the opening

process steam

of FIC-11605 control valve . As the steam flow increases, the gasifier bed

S 1275 | temperature decreases; the steam flow decreases, and the gasifier bed
e temperature rises. BT 75 FIC-11605 A5 R FEE, KFFIHNSABTE
AIRME RN ZRIRERIN, SUEEIRIE TR ZRmERD, SULEIRIR
Tt
By adjusting the angle of the stator blades of the main fan, the main air flow
Gasifier air . o . _
) into the Gasifier is controlled. When the angle of the stationary blade is
amoun
N opened, the main air flow increases, and the bed temperature of the gasifier
A E s

rises; when the angle of the stationary blade is closed, the main air flow
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Influence
factors 51
=

Adjustment method %5 7772

decreases, and the bed temperature of the gasifier decreases.
YT E RHLER AR, NSRS N E R E . S AR, E
KIFLER N, AR Bk s AR/, FEXRERD, HIRE T

2

6)Troubleshooting : % 84N :

Influence
factors

EAEIEES

Adjustment method %5 7772

Main air flow
rate is too low
F R EIT

Coke will flow back to the gasifier end cap through the gasifier grating cap
which is made of carbon steel. The high temperature inside the gasifier bed
will exceed the design temperature. PS-111 interlock will be activated when
FT-11607ABC reaches 54565m?3h with two-out—of three operation.
Therefore, close attention must be paid for the main air flow rate of the
gasifier to prevent the main wind from being too low. 2> 5 U £E 5l i S AL 24 4%
MR (17 2 A AR R a o SRR AR AN EE, AR A B e il 2 S il
FE, 4 FT-11607ABC —H i ¥ 54565m%h £33 PS-111 B4 . fr LAZ %
VIS EE . B 1k R,

Gasifier coke
return
AL IR A4

The amount of coke returned by the gasifier is controlled by the opening of
the gasifier feed slide valve HV-11401. When too much, the main air volume
of the gasifier is not adjusted in time, which will cause the temperature of the
gasifier to drop. When it is too small, the gasifier storage capacity will be
lower than the overflow, causing the gasifier top vessel to directly enter the
dilute phase of the heater and cause over-temperature i i 1k 28 HERH i &
HVS-11401 {71 BE /N R HI S EHR FIE R 20 . i 20, A0S EXE
AT R, SAERAGEHREE N DR, S S E SR TRR D, S
AL AT A8 B HE N AR 40 A 5| BB

Gasifier
process steam
flow rate Sk

W LZAINE

The temperature of the gasifier will be influenced greatly by process steam
flow rate of the gasifier due to the endothermic reaction, Coke feeding back to
gasifier should be adjusted according to the gasification rate and production
rate. fE R A SN AT AR SN, BT AU 45 1 L 2 280 R /e A 28
FEARBORFEM, A o ZEARE AR R/ S 1 B S AR [l £ 1) 22 /0 A0
IMTERZ D,
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Influence
factors Adjustment method 15 777k
SIS ES
Gasifier feed Switch the slide valve to the manual mode, contact the instrument people to
slide valve handle the failure of the slide valve. Keep the pressure of the reactor and
failed fb#5EEL | scrubber stable. ¥ (& SO T30, BKARAXR AL R I 2 4F =48 s ) JF
TR I TRAF-F A2

IR AR R A BRI 1] ]
Gasifier feed By adjusting the nitrogen loosening point on the feed coke riser pipeline of
coke line the gasifier, open or close the HV-11401 slide valve, eliminate the air

bridge S b %% resistance in the riser, and re-establish the coke powder pressure

el e accumulation in the riser to restore the coke powder circulation;

Mr The bridge is removed by increasing the opening the steam loose point on
the feed coke line of gasifier; The driving force of the cold coke line is
adjusted by controlling steam delivered from DN80 at the lowest part of feed
coke line of gasifier. 1 T AR EERME LS B 4 BRI RSB AL FFRER
F/N HV-11401 151, THEROZE AR, HEITESEAEREL, KIRE &
A W AR BERH R 2 B RRA B R AR B R AL BRI A
AR L B RS T K] DN8O Hiizs 257 & 0 R /N SR 5 im FAa b el £ A 2 Py 4
i

(13) Gasifier level control: LI-10601, LI-10602

SALEVEM %] LI-10601. LI-10602

1)Control range: Lower than the overflow hopper for a long time is not allowed, 42-55%.
FERIVEE . AREKI MR TR, 42~55%.

2)Control target: The feed level control of the gasifier is based on the overflow hopper of the
return line. Lower than the overflow hopper for a long time is not allowed , otherwise, secondary
combustion will occur and damage to heater internals due to the feed seal destroyed and air
enter into the dilute phase of the heater. The material level fluctuation should up to £5% of set
value.

et HbR: SRS BORMAL A2 ] LR [ 28 RS i SR, ASBEARI TAMIR T-a it >, 75 03 A
BHES R, AN INRESHIRE, 3G Uk, BRI A o BB Sl AN I 1 E 5% .
3)Related parameters: heater dilute phase temperature, secondary combustion, differential
pressure between heater and gasifier, gasifier feed coke slide valve opening.

FHRZH: INRERARIREE . R S INAE S5 s R B . S AR TR IR .
4)Control mode: The level is measured indirectly by level indicators LI-11602 and LI-11601
according to the calculation results from the differential pressure transmitter . The gasifier bed
density and Gasifier level are determined and checked by PDI-11602A/B and PDI-11601A/B.
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As the distance between the two taps in the dense phase is known, the density of the bed can

be determined by measuring the pressure difference between the two dense phase taps. The

level of the coke bed in the gasifier can be determined by combining the differential pressure

between the taps of overhead and bottom of the column.

PEHI 795 BHAL R 7R 4% LI-11602 A1 LI-11601 H2 45 1 I He 22 4238 2545 HH TS50 45 SR B 3 B R
2%% PDI-11602A/B #1 PDI-11601A/B KAl i& AL % K% 2 SR A A BB . 5 HH P934l 2k
Z AR ER B LA o AL I B PN B AR Sk 2 ) R R 22, AT DA 8 IR AR 55 B2 o AT 55 BB TOURI B e il =k

I s ZE S

LA T AT N AR IR BORHAL

5)Normal adjustment: 1E % #21k

Influence
factors 51
=

Adjustment method %5 7772

Coke feeding
back to
Gasifier <4t

The coke feeding back to gasifier is adjusted by controlling the opening of the
HF-11401 vaporizer feed coke slide valve; when feeding too much, the
temperature of the gasifier will decrease due to the in-time adjustment of main
air flow rate of the gasifier. When feeding too little, overheating will occur due
to the gasifier capacity lower the overflow port and gasifier top gas directly
enter into the heater dilute phase. il i b5 2 KL R HVS-11401 FIFF K/ K
RSB AR 2D 2R, s ERER A R, S
IE T, bm, SAEaEE SR TR H, S AR T s BRI AR
M kE 5 A .
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Gasification The process steam entering the gasifier is adjusted by adjusting the opening

rate L% of FIC-11605 control valve according to the actual production rate. #& % SZFx il
TEERAN, I FIC-11605 P15 B TFE, SR HENULA L2
FIRE AR TR Z D,

Differential Control the differential pressure between heater and gasifier by adjusting

pressure TV-11003. When the differential pressure rises, the gasifier level drops; when

between the differential pressure drops, the gasifier level rises.

heater and I T TV-11003 #dilin#ds 5 as R P B BT, A0SR %

gasifier JEBE TR, SAZEML Bk

s 55

s

6)Troubleshooting: 5 #1f:

Influence factors

EAEIEES

Adjustment method 75 /772

Gasifier feed
slide valve failed
A A RN 1]

e

Switch the slide valve to the manual mode, contact the instrument people to
handle the failure of the slide valve. Keep the pressure of the reactor
heater, scrubber and gasifier stable.

Contact the meter to handle the slide valve problem.i5 {4z F35l, BLAR
ICRAL B WA P =4 I ) IR R AP AR

B AR R AL BRI 1] ]

Gasifier feed line
bridge <At #5 13
FHFLAEI

By adjusting the nitrogen loose point on the feed coke riser pipeline of the
gasifier, open or close the HV-11401 slide valve, eliminate the air
resistance in the riser, and re-establish the pressure accumulation of the
coke powder in the riser to restore the coke powder circulation

The bridge is removed by increasing the opening the steam loose point on
the feed line of gasifier; The driving force of the cold coke line is adjusted by
controlling steam delivered from DN80 at the lowest part of feed coke line
of vaporizer.

IR SRS PR A 2 BRI R AR B AL I KRB/ HV-11401
W, JHRRALE WA, BEREENEMRE L, RIKESERTES: Bl
AR HERIE 22 T RA S 1) 0 #E SR AL B 28 M s Jl I R R S A 2R 2R B i
) DN8O #inics 25V A /NSRRI T A FRE i HEsh /).

(16)Vacuum residue feed tank D-107 level
IS M HERLEE D-107 WAz

1)Control target: 30-70%.

il HAR: 30~70%.
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2)Control range: The set liquid level fluctuation range of vacuum residue tank (D-107) £ 5%.
PERIVEE . BB RS RRE (D-107) W 5h7E Hl+5% .

3)Related parameters: D-107 vacuum residue feed tank liquid level control LIC-10101; flow
FIC-10101 of vacuum residue from refinery, flow FIC-10103 of vacuum residue to scrubber
C-101.

RS D-107 5 v i R AL 25 ) LIC-10101; &) SRy R il & FIC-10101, &
HE RS C-101 & FIC-10103.

4)Control mode: in the circumstances that the flow rate FIC-10103 of vacuum residue to the
scrubber C-101 is fixed, the liquid level of the feed tank D-107 is controlled by cascade
LIC-10101 with FIC-10101. If the actual flow rate of the vacuum residuum from the refinery is
greater than the actual flow rate of scrubber C-101 feed ,the liquid level of the feed tank D-107
rises; vice verse.

ety e 0P R B YIRS C-101 & FIC-10103 — & MG ML K, #ERHE D-107 Wb £ |
LIC-10101. FIC-10101 A3 42l i) o M) IR v Iy SE B it K T i C-101 HER} SEFRfi &,
MIFEEHEE D-107 WA BTt ez TFE.

FIC-10101

D107
FIC-10110
——————4E512:}—————— LTIC-10101

Y

FIC-10103
> P107
5)Normal adjustment: 1F i %
Influence factors §ZHi [Hl & Adjustment method i % 7733
Vacuum Residue flow while increase the flow of FIC-10110, the liquid level rises;

FIC-10101 from refinery #:/ K | vice versa.$2f FIC-10110 i g, Wi EFF; k2 FF%.
Pk i & FIC-10101

Flow rate FIC-10103 of vacuum | While increase the flow of FIC-10103, the liquid level drops;
Residue to C-101 Jaki# i & vice versa.fZ & FIC-10103 Jii &, WAL FF%: &z bBFt.
C-101 i &= FIC-10103

6)Troubleshooting: % 15 :

Fault #l 5 Cause J5i[A Approach 4bH 5%
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Fault Bl % Cause JE[H Approach b 514

D-107 liquid insufficient flow of vacuum Contact the responsible people to increase
level drop residue FIC-10101 from the flow of refinery wax oil, hydrogenated
D-107 WAL N | refinery #) Sk & i i tail oil or increase the flow rate of the

%3 FIC-10101 &A% vacuum residue FIC-10110 fromthe tank

area. [k AR G k) I L R vk 1Y) BB
S v X R B il FIC-10110 B

Feed control valve failed it %}4% | Switch Control the valve to secondary line

i1 1 g o operation, contact the instrument people to
repair the control valve. % ] & B & 2 1 ,
IR ZRAX R A 25 il 1

Liquid level indicator failed #i[f | Contact the instrumentation people to

TN AR W calibrate the level indicator.J &A% & T1
o
Flow area of feed line Unblock the feed line. %} 33E K} & 28 3E 4757
decreased BERFE LyiE HAK | 3.
N
D-107 liquid Feed flow is more than Close the LIC-10101, adjust the in and out
level rise extraction flow HEREHEREEHE K | flow ¢/ LIC-10101, A#E3E H R EAH S
D-107 Wi b | THith=
Vil Liquid level indicator failed #i[f | Contact the instrumentation people to
NN e calibrate the level indicator.Jik &1 3 T£%
o
Feed pump P-107 failed ##}%Z | Switch to the standby pump. ¥ #: % £ FIHL
P-107 #f& o

(15)Liquid level of sludge tank D-102

15Ut D-102 WAL

1)Control target: 0-70%.

EHIHbR: 0~70%.

2)Control range: The setting fluctuation range of D102 liquid level is £10%.

PG e i) D102 W 3 30 FEl£10% .

3)Related parameters: flow rate FIC-11702 of refinery sludge, flow rate FIC-11704 waste oil of
from R-101, and level control LIC-11701 of D-102.

MIXSH: ) RISV & FIC-11702,757h % R-101 Jii & FIC-11704, D-102 ¥ {7 # ) LIC-11701.
4)Control mode: Under the certain flow rate FIC-11704 of waste oil to R-101, the liquid level of
the waste oil from back-refining tank D-102 is controlled by LIC-11701 and FIC-11702 in
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cascade. When the actual flow rate of sludge from the refinery is greater than the actual flow
rate of the waste oil to R-101, the liquid level of the feed tank D-102 rises; vice versa.

1 77 20 AEV5 2 R-101 I & FIC-11704 — € WU OLF , T3 21 ki D-102 A /2 B LIC-11701.
FIC-11702 s 451 . M) Ri5 Ve SEFRR B R T15 i 2 R-101 SLhriiii, NHEREE D-102 W)
B BTk R TR

FIC-11702

£ I

NN P F— :

........

i LIC-11701

FIC-11704

F103

5)Normal adjustment: 1F & 1 %

Influence factors S0 [K & Adjustment methods %% J5 i3

Flow rate FIC-11702 of refinery
sludge /) Ki5leiis
FIC-11702

With the increase of flow rate FIC-11702, the liquid level will
rise; vice versa.$tm FIC-11702 i &, Wil EFb; Rz T

Flow rate FIC-11704 of waste
oil to R-101 5% R-101 i &
FIC-11704

With the increase of flow rate FIC-11704, the liquid level will
drop; vice versa #&/& FIC-11704 &, WAL N k2 ETh. .

6)Troubleshooting: 5% 17 :

Fault 31 % Cause J5i[xl Action AbH 512

Decrease the opening of FIC-11704, and
The amount to R-101 is too

_ o adjust the inlet and outlet flow rate to be
D-102 liquid | high & R-101 &id k

same .55/ FIC-11704, 8553 11 EAH % .

level drops
o Control valve is switched to the bypass line
D-102 ifr . . .
- FV-11702 control valve fails operation, contact the instrument operator
H
FV-11702 $2 il 1] i [ to repair the control valve. 5| I o &1 2k 454,

R AR CR A 1
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Fault Bl % Cause J5i[A Action Zb B 777k
Liquid level gauge fails #i[fi#§ | Contact the instrument operator to calibrate
AR it R MR TR

The refinery comes from heavy _ _ _
Reducing the openings of LIC-11701, adjust

aromatics, heavy oil and P-220, .
the inflow and outflow equal 5/ LIC-11701,

D-102 liquid | P-312 J&) kK& F ke, =HimahMm

level rise P-220. P-312 ki Eidk RILLRRR.
D-102 #ifi I | Liquid level gauge fails #i & | Contact the instrument operator calibrate it.
Tt AR R PR MERE TR K.
Feed pump P-103 fails #f k%% | Switch to the standby compressor and pump.
P-103 il DI % £ FHHLAR

(16)Preheating temperature of vacuum residue feed & & i il #ER} i #GE &

1)Control target: 180-270°C.

Pl Hbs: 180~270°C.

2)Control range: The fluctuation range set for preheating temperature is £10°C.

PEHVE ] B8 BTGRP E E £10°C .

3)Related parameters: vacuum residue feed flow rate FI-10101, temperature TI-10101;
stripping temperature of LKGO to E231, flow rate FI-23102; flow rate FIC-21501 of middle
section circulating oil to E230, temperature TI-20701; E-209 HKGO Three-way valve flow rate
FIC-21701, temperature TIC-21603; E-206 stripping HKGO three-way valve flow FI-20802; If
the above mentioned parameters fluctuates, feed preheating temperature TIC-20901 will
fluctuate.

A S B I AR & FI-10101 5% T1-10101; 3 E231 7532 LKGO 5% It & F1-23102;
ik E230 BB FIC-21501. & T1-20701; E-209HKGO i & FIC-21701. EfE
TIC-21603; E-206 7% HKGO ifi i FI-20802; LA _bZ %k zh<x SRR TIC-20901
WE.

4)Control mode: normal feed preheating temperature is controlled by adjusting E-206
three-way control valve TV-20901 , the opening of TV-20901 is controlled by TIC-20901, and
then achieve the purpose of controlling feed preheating.

P 720 IE R R ARG B a2 @ R T E-206 =@ ¥ TV-20901, H TIC-20901 Skiz
il TV-20901 JF R, #EmiA B3 2R e 3 1.
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FZ31 EZ30

TIC-20901

R

L)

E209 E206

5)Normal adjustment: 1F & 1 %

Influence factor

EALESES

Adjustment method 1% J7 73

Three-way valve
TV-20901 openings =
i TV-20901 FF1%

Reduce the openings of TV-20901 and increase the flow rate of feed
flowing through the E-206, then, feed preheating temperature
TIC-20901 will rise too; vice versa.Z</)s TV-20901, E-206 T #if &1
hn, BERMFAGEEE TIC-20901 FFHs &2 FRE.

HKGO stripping flow
rate FI-20802 /5$2
HKGO = FI-20802

As the flow rate FI-20802 increases, and the feed preheating
temperature TIC-20901 will rise; vice versa. FI-20802 i K, #EEl
TR TIC-20901 b7t [ FF¥.

6)Troubleshooting: 7 AbFE:

Fault 3l % Cause J5i[A Action 4b B 777k

The vacuum residue feed flow

FI-10101 suddenly fluctuates The D-107 liquid level is switched to manual
:eehdeating greatly or the temperature control, and then it is put into auto control

TI-10101 drops.Ji& #EREf & | after running smoothly.  D-107 3 e F5h i
temperature

fluctuates
B AR
H 5

FI-10101 Z5R I 5h KB iE &
TI-10101 P&A%

T, PR EE B A SR

Flow rate FI-23102 of stripping
LKGO fluctuates greatly 542
LKGO Jii & FI-23102 35k

Check P-227 and switch to the standby pump
when it is pumped out. £ P-227, == 1)
e e
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Fault Bl % Cause Jii[4] Action 4b B 777k
Mid-cycle oil flow FIC-21501, FIC-20501 is switched to manual control, and
temperature TI1-20701 then it is put into auto adjustment after
fluctuation /1 BAEH L & running smoothly. FIC-20501 2 T34z,

FIC-21501. &S TI-20701 ¥3) | Pz s BB E 3R .
Check P-206 and switch to the standby pump
when P-206 is pumped out. Switch

TIC-21603 to manual control, and then it will

E-209HKGO flow rate
FIC-21701 and temperature
TIC-21603 fluctuate
E-209HKGO i & FIC-21701.
¥ TIC-21603 #3h

be put into auto control after running
smoothly. {6 7 P-206, 17 U 2 {14 % 2% 5
TIC-21603 i F23hif 1T, A /e A 3T .

(17)F-104 steam outlet temperature TIC-13208

F-104 775 H MR TIC-13208

1)Control range: 475-495°C.

VGl 475~495,

2)Control target: The steam outlet temperature should be controlled within the above range
during normal operation, and the specific control value is given according to the production plan.
The controlled steam outlet temperature fluctuation does not exceed the set value £ 5°C.

e A AR IR ERAE b2 TR R R EIRVE RN, BRI HI BRI A T R €. 1%
) B 20 R BB AN B2 (H+5°C .

3)Related parameters: feed steam flow rate; feed steam temperature; outlet steam pressure;
fuel gas flow rate; fuel gas pressure; air flow rate.

MRSH: MRS BRI HH &R RV & BRUE ) U E.
4)Control mode: The steam outlet temperature and the fuel gas flow composition are controlled
in cascade. Under normal conditions, the steam temperature is regulated by fuel gas flow rate
FIC-12603 through the TIC-13208 cascade control. In order to minimize the pressure and flow
rate fluctuation in the burner, PIC-12610A and FIC-12603 are also used for low range selection.
The PIC-12610B and FIC-12603 are used for high range selection as the final valve position
set point.

Py 3 AR PN SRR AL R JaE ] IEHEEOLR, AR | TIC-13208 &4
FERIORLH R FIC-12603 SKif 11, [RI Ay 1S AT e FRARMA e s A B 15 ) S B sl @A
PIC-12610A F1 FIC-12603 fi{i% /% PIC-12610B £l FIC-12603 fif{ 515 KAE e 2% W7 45 7€ -
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e
13208
F104

________ ot Y

5 i S S

, l i 1 !

[ Fic ! X T [Tie ™

12603 ' 1 2601B 2601A

Fuel gas SN : =2 B
BB R g% |
N .

5)Normal adjustment: 1F % 1 5 .

Influence factor 521

Adjustment method 8% J5 1%
Mz ’

The steam outlet temperature TIC-13208 is controlled by controlling
Fuel gas flow valve the openings fuel gas flow valve. Increase the flow valve opening, the
openings kSl & | steam outlet temperature will rise; vice versa.z&V5 H 16 TIC-13208
W T T I R RORL SR B T B R AR . IREIRITR, 2R R B
TR RN, Z&IRH R N .

6)Troubleshooting: 7 AbH:

Fault 21 % Cause G Action b3 5

Sudden decrease
in upstream
steam supply or
sudden increase ] o
) Adjust the fuel gas volume in time and contact the Related
in downstream ) N ) .
operating posts to stabilize the steam consumption. A i} 1

Steam steam i L s o .
BIREIRE, R KA R E R E.

temperature | consumption Fijf
fluctuation 7% | fHEVTR IR 5L
FIREEWS) | MIFHRERA
Bk

Fuel gas carried | Drain the knock out drum of fuel gas in time. &k} 73
with oil or water | IZE DI .

PRREIS BT | Check if the system heat tracing is normal & 2 & 45 £ ek

K R IEH .
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Fault Bl &

Cause J5

Action &b HE Jy vk

If there is too much liquid , contact the production
coordinator immediately and find out the cause.# 7 i 4% &
DU S7 B SR FE A AR A

Outside pipe
network pressure
of fuel gas
fluctuated greatly
PR AR
JIKIEP S

Report to the supervisor and contact the production
coordinator immediately and find out the cause to
stabilize the pressure.ft & ¥E K £ 16 R B L B 20 4R J5L R
EE T

Control valve or
instrument failed
T IR B R

s

If the instrument failed, switch to bypass line or manual
operation, and contact the instrument operator to deal with.

ERER R, HEIRETaEE, JRRAR MR AR

Furnace tube
ruptured J & B

%%

If the damage is not serious, the furnace can be shut down
after asking for instructions, and reduce the load
appropriately FR A AN ERF, FHHATIEREY, FEE M R
Hifi o

When the damage is serious, the furnace must be
shutdown urgently to prevent the steam ejected from the
damaged pipe from blowing the adjacent superheater tube.
After the furnace is shut down, the flue gas and steam in
the furnace should be drained in time #3R ™ &}, 20K
TUFIF, DG AR rhst L ) 2R OR AR s i .
B, BRI AR ORI 2

Furnace flame is
out PRk

Deal with this situation according to the furnace emergency
plan. F A NS 7 AL EE.

(18)F-104 steam outlet pressure PIC-13202, F-104 steam flow rate FI-13201

F-104 7875 MK /7 PIC-13202. F-104 &K &t FI-13201
1)Control range: F-104 steam outlet pressure is 0.7-1.0MPa; F-104 steam flow rate is not less
than 7.4t/h.

FEHIVEE: F-104 2895 H K 0.7~1.0MPa; F-104 ZS s AN T 7.4th.

2)Control target: The steam outlet pressure should be controlled within the above range during
normal operation, and the specific control value is given according to the production plan. The
controlled steam outlet pressure fluctuation does not exceed the set value + 0.1 MPa; at the
same time, ensuring that the F-104 inlet steam flow is not less than 7.4 t / h.
Bl (X3€) HRAT
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P B bR IERRIE 2 DR ) N H7E BIRVEE A, B BUE R £ T B e . 5
Il 2R O R D3 sh AN % g (610, 1MPa; - [RII fRIE F-104 N M Z875imEA /N T 7.4th.
3)Related parameters: upstream steam supply; downstream steam consumption; steam
temperature.

MRSH: BiFgERE: THARE: ZREE.

4)Control mode: The opening of pressure control valve PIC-13202 is used to control the steam

outlet pressure

Pl 77 SR R 78R 5 R PIC-13202 Rl 28R H D T

F104

PIC
1302, 1

A @

5)Normal adjustment: 1F & 1 % ;

Influence factor 540

N Adjustment method /% 7773

The steam outlet pressure PIC-13202 is controlled by controlling the

] opening of the control valve. When the opening of control valve
Control valve openings

AT IR
. 71 PIC-13202 3t i #2115 W T B RA% ) o B9 IROT K, 2R S

J1EThs RSN, ZRITH DR R R

6)Troubleshooting: % Ab#

Fault 31 % Cause J5 [X Action 4T

Sudden decrease in

Pressure .
downstream steam Contact the Related post to stabilize the steam
fluctuates greatly tion F Ui | B B AT B 2
o consumption |yt volume Bk & I DLAS RE 2=
EAKERESS |
TRE R R
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Fault 31 % Cause J5i[X Action 4bF

Sudden increase in
downstream steam
consumption i
FURZAAIIR

Sudden decrease in

upstream steam

supply R E R

If the instrument failed, switch to bypass line or
Instrument fault 1X3 | manual operation, and contact the instrument
W operator to deal with.{X & %< R , B EI 28 T30k,
HFBRRGR T ARTE.

(19)F-104 furnace box pressure PIC-13301

F-104 J i /) P1C-13301

1)Control range: F-104 furnace pressure is -20~50Pa.

FEHIVEE . F-104 )k /)-20~50Pa.

2)Control target: The furnace box pressure shall be controlled within the above range during
normal operation, and the specific control value is given according to the production plan. The
controlled furnace box pressure fluctuation does not exceed the set value + 5 Pa.

e A AR IR AR o i 5 R AE_EIRVE N, BRI b BB AR A 7 T R4 E . 1Y
WP I i sh A I 1 E i £5Pa

3)Related parameters: furnace air intake; fuel gas flow rate; fan air intake.

MRSHE: IRt R E, PORPRE: KLGI K& .

4)Control mode: pressure measurement point PT-13301A/B is selected by manual selector
HS-13301and furnace box pressure is controlled by adjusting the opening of PIC-13301.
77 BTk R4 HS-13301 145 & /7l & 1 PT-13301A/B i id i 15 ) PIC-13301 JF
FEAE R I T o

HIC
13301

PIC HS
73301 73301 o
A |
|
|
PT PT
3301A {33018

F104
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5)Normal adjustment: 1F % i 5 .

Influence factor MK %& | Adjustment method %% 77 7%

Furnace box pressure PIC-13301 is controlled by adjusting the

] . opening of control valve , when the opening of control valve is
Control valve openings

TIITIE

increased ,the furnace box will drop; vice versa. #'ffi )& /)
PIC-13301 i i 15 IR T B kel . T IRF R, Wk ) R B
AT, WP s ) BT

When the regulating valve is opened, the oxygen content in the

furnace increases, and the furnace pressure rises; when the
HV-13302 opening

degree
HV-13302 JI /&

regulating valve is closed, the oxygen content in the furnace
decreases, and the furnace pressure decreases.

WA IR, A SR BT PSS TR WA, hE
AEE N, PSR,

The frequency conversion is turned up, and the furnace pressure

drops; When the frequency conversion is turned down, the

K202 frequency _
_ furnace pressure rises.
conversion . . -
AFT R, WP s TR AR, prE s ) BTt
K202 A& 4ii

6)Troubleshooting: % Ab#

Fault Bl % Cause 5 [A Action kb3
Blower or draft fan Switch to standby blower or draft fan immediately
failed 5 XAHLEL S XAl | and contact the maintenance operators to deal
Pressure e with. SZRI)H & HLIFIC R4S TARRE .
fluctuates greatly If the instrument failed, switch to bypass line or
o Instrument or control ) ]
EVAPN 7Yi-2/:82)] o manual operation, and contact the instrument
valve failed 1% 3% 51 o ~ N
- operator to deal with AXF & R, IRl elFah 1k,
E Al ) \J
FHIR R AGR T AR B

(20)F-104 pilot burner pressure PIC-12604

F-104 KWIAT K /1 PIC-12604

1)Control range: F-104 pilot burner pressure shall be 0.25-0.55MPa.

EHIVErE . F-104 KHI4T %77 0.25~0.55MPa.

2)Control target: The pilot burner pressure shall be controlled within the above range during
normal operation, and the specific control value is given according to the production plan. The

controlled pilot burner pressure fluctuation does not exceed the set value £ 5 Pa.
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b B AR IEE AR TR ) R HIE RV, AR B BE AR A 7= 07 R4 € . 42l
- WIAT s e sh AN ¥ € (E+0.1MPa.

3)Related parameters: the opening of fuel gas pressure control valve.

FRSH RRVRUE IS IRIT .

4)Control mode: the average value of PT-12604A/B/C measuring points is used as the basis for

adjusting valve opening of PIC-12604 to control pilot burner pressure.

Pl 753 RN 53 PT-12604A/B/C T A 951 PIC-12604 J1 EEMRAE I KW 77

Pl

Fuel gas
e

1180440 1160484 11604C,

F104 pilot burner

JINN LV

" FI4K X

5)Normal adjustment: 1F % 1 5 .

Influence factor 5%

LEIESES

Adjustment method i % J7 i3

Control valve
opening 1 &
B

Pilot burner pressure PIC-12604 is controlled by adjusting the valve

opening . when the opening of control valve is increased , pilot burner
pressure rises; vice versa. BT & 71 PIC-12604 i i 7 & 1 B k45 i)

W IR, KBTI BT IR, KR R RE.

6)Troubleshooting: 5% Ab#
Fault L % Cause J5 [ Action 4b ¥
Pressure Switch to standby flame arrestor immediately and

dropped JE /1%
i

Flame arrestor was
plugged BH -k #%1#

clean the blocked flame arrestor core. 7. Rl 4J] # 4%

JHBH k85 I35 B 2 FH SO

Pressure

The fuel gas pipe
network pressure
fluctuated LK< 4ME
W [ /35l

Report to the supervisor and contact the
production coordinator immediately and find out
the cause to  stabilize the pressure i 15 HE K I

R AR R S B AR R R AR R SR

fluctuated greatly

Ji 73 K 2

Instrument or control
valve failed 1% 51 &
[l

If the instrument failed, switch to bypass line or
manual operation, and contact the instrument
operator to deal with. {X &k R, MEIZETF 245
B, IR RBCGR TALEE .
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(21) F-102 Steam outlet temperature TIC-12508

F-102 75 H R TIC-12508

1)Control range: 425-455 C.

VI 425~455T.

2)Control target: the outlet temperature of middle pressure superheated steam shall be set in
the temperature range of+5C.

Pl EH bR B8 o O PRV DR EAE ROE 5 CIE RN -

3)Related parameters: the inlet flow rate FIC-12502 of steam entering F-102 and the
temperature, the temperature TI-12705 inside the fire box F-102 ,combustion gas pressure,
flow rate, calorific value, PV-12502AB opening.

FRZH: 3k F-102 N ZRILE FIC-12502 5, F-102 J i il TI-12705, BRI
K71 . #ME, PV-12502AB ¥ .

4)Control mode: sending the signals of F-102 outlet temperature TIC-12508, pressure
P1-12501, inlet air flow rate FIC-12502, calorific value of combustion gas ,flow rate and
pressure respectively to the DCA control, when the TIC-12509 is low low , switch off low
range selector PV-12502A and open the PV-12502B in a delay way.

77 A H F-102 H MR TIC-12508. 77 PI-12501. A< & FIC-12502. #AkES
WE. R K10 0415 538 DCA #ii, 4 TIC-12509 fIAKET, 1KiE S PV-12502A, LR
77t PV-12502B.

High pressure boiler [
feed water from l
P104A [

UEYS
e
P104A

Boiler feed water to
TV-12202 [hnésks

TY=TZ202

Middle pressure steam
from D103 s pinionse

5 HEATER FIRING
L4 CONTROLS DOCA _|

Middle pressure
steam s

|
|
|
| TM
|
|
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Influence factor 50 [ 2

Adjustment method 1 % J7 73

Inlet flow rate FIC-12502 of
steam entering F-102 it F-102

A BRI

When the flow rate is increased, the outlet steam
temperature decreases and vice versa. i &K, R

R T Rz BTt

The temperature TI-12705
inside the fire box F-102
F-102 4 i A et

When the temperature is decreases, steam outlet
temperature F-102 drops and vice versa.ii & %, F-102
CZERIRE N k2 BT

PV-12502B opening is too small
PV-12502B JF £ K/

When the opening of PV-12502B is increased, the
temperature drops, and vice versa. PV-12502B H KiEE T~

B, Iz BTt

Combustion conditions of
combustion gas (flow,
pressure, calorific value)#Ake <.

BEE DL GRE. R, #VED

During normal operation, adjust the air distribution of
burners and flue consumption according to the furnace
running conditions ;adjust the various materials according
to the combustion situation ,so maintaining the normal and
smooth operation of the burners is the key to controlling the
temperature .1E 5 BAERS, ARG #1217 50 R
A peds BUBC XM RH R Y&, ARYERA BB DL HEAT -1}tk
AT, PREFIRGE 2 B IE 3 P AR IS AT R P 2R B 1 R B

steam

6)Troubleshooting: 5% 17 :

Fault 21 % Cause G

Action AbFE 5%

The steam outlet
temperature
F-102 is too low
F-102 775 H R
ESOR(is

P N B

F-102 furnace box

temperature droppedF-102 /i

The flow rate of the flexigas entering
the F-102 decreased, increase the flow
rate of flexigas. R 15 F-102 i &4
N, TFRATEAE

Flexigas calorific value decreased,
adjust gasification ratio of the gasifier.
RIEERN, B 2T .

inside

The flow rate of the gas entering the
F-102 decreased, increase the flow rate
of gas. FLH it F-102 i &48/N, K

&

The gas calorific value decreased,
increase the flow rate of gas. FLH #i
/N, PR,

The generated steam quantity

increased ;= VS &N

Increase the flow rate of gas as
appropriate L1 i3 = FLiT &= .
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Fault Bl &

Cause JR Al

Action AbF 5y

PV-12502A control valve failed
and opened too much
PV-12502A 15 {2 RIT K

Close the manual valve on site and
switch to bypass control. 2|2} 37 5% F [,
A e 5

F-102 outlet pressure control
valve failed and opened too
much. F-102 & M E % 1E
PV-12502B 2 R I K

Close the manual valve on site and
switch to bypass control. 2|2} 37 5% F [ ,
w2zl .

Instrument failed 1% % &

Switch to manual control on DCS and
contact instrument operators to deal

with it. DCS i T3, BKRMCGRAH,

The inlet steam carried with

water A 0 Z&75 7K

Trigger TIC-12509, close PV-12502A,
and close PV-12502B.fitz} TIC-12509,
M PV-12502A, <[] PV-12502B.

The steam outlet
temperature
F-102 is too high
F-102 Z&7<H FHR

e

Temperature inside the furnace
box F-102 increased F-102 J
i P L T i

The flow rate of the flexigas entering
the F-102 increased, decrease the flow
rate of flexigas. R 15 F-102 i &4
K, RADRFEAES

Flexigas calorific value increased,
adjust gasification ratio of the gasifier .

RIEAAMEZ KR, RG],

The flow rate of the gas entering the
F-102 increased, decrease the flow rate
of gas. FLHHE F-102 R4 K, /NI

&

The gas calorific value increased,
decrease the flow rate of gas. FL i v
AR, FNLHTE .

The opening of PV-12502A
control valve is too small, the
valve failed. PV-12502A 75
WK, BRR

Close the manual valve on site and
switch to bypass control. 2| ¥l 5¢ &,
el e 47 i o

The generated steam quantity

decreased ;e & N [%

Increase the flow rate of gas as
appropriate A1 L FEAK LT &

Gas carried with liquid B

Discharge the D-105 in time. il D-105
R

Actions for runaway situation: Steam pipe ruptured, switch off the steam and shut down the

furnace ,and then contact with the production coordinator to maintain the pipe network.

Hengyi Industries Sdn Bhd

ERK (X3k) BRAF

Page 178 of 924




Flexicoking Unit Technical & Operation Process Specification HYBN-T4-06-0401-2021-1

RABAEE: 35 F-102 7870 RO 2T W, R A8 W b Aok 28R

(22) F-102 To control the steam outlet pressure

F-102 Z&95 H 1% ) il

1)Control range: 3.80-4.3MPa.

EHlVEH: 3.80~4.3MPa.

2)Control target: to make sure that the F-102 outlet pressure shall be setto +0.1MPa, to
prevent safety valve from lifting and damage the equipment or causing other users production
fluctuation.

FHIEHFR: RUE F-102 H DK )% € 0. 1MPa,  B7 158k 22 4% 45 IR 5 & B AR R 7 A= P2 30
3)Related parameters: temperature TIC12509 of F-102 steam outlet, steam temperature
TIC12509 of F-102 outlet; opening of valve controlled by pressure control valve PV-12502AB
at the F-102 outlet , D-103 gas production amount.

RS F-102 ZE93H R TIC12509; F-102 H R 4% 1 PV-12502AB 4 il & 1) 7 &, D-103
P

4)Control mode: PV-12502AB opening is controlled by PIC-12502A control, adjusting the
pressure of PIC-12502, while TIC-12509 has a low range selector, when it is low low value, low
range selector is switched off PV-12502A, PV-12502B is delayed to open .

773 g PIC-12502A #%Hi] PV-12502AB F A2, 117 PIC-12502 1)/ /7, [Fi; TIC-12509
AAMEIE, HIARE, KI5 H PV-12502A, %EiE{TIF PV-12502B.

Middle prespure steam to XV-2001
R ATTE XV-2001

-----

5)Normal adjustment: 1F % 1 5 .

Influence factor 521

Adjustment method 8% J5 1%
bl 3¢ ) B

D-103 steam When steam generating flow rate is increased, the outlet pressure rises;
production amount | and vice versa. =V EN K, IR R2Z R
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D-103 f= < &

PV-12502

When the valve opening is increased, pressure drops and vice versa. ¥

IR, SRR, RZ Tt

6)Troubleshooting: % 15 :

Fault Bl &

Cause J5i[H

Action AbF 5y

The steam outlet
pressure of F102
is too high F-102
AR O R

E-101 heat
removal(exchange)amount
increased E-101 BB 1Y
m

Increase the opening of PV-12502A, while
adjusting the gas to control the outlet
temperature well, if it was not adjusted
timely, then switch to vent by PV-12502B.
FFK PV-12502A, [l 45 BL % i 4 H O
W, WA K& AT LA PV-12502B B8

3
ZXX
o

E-210 heat
removal(exchange)amount
increased E-210 BUHvE 1Y
m

Increase the opening of PV-12502A, while
adjusting the gas to control the outlet
temperature well, if it was not adjusted
timely, then switch to vent by PV-12502B.
FFR PV-12502A, [ B 75 L4 il 4t 11
WEE, WATA KA LA PV-12502B B0

Pas
T.o

E-102

removal(exchange)

heat

amount increased E-102
HY #hc 2318

Increase the opening of PV-12502A, while
adjusting the gas to control the outlet
temperature well, if it was not adjusted
timely, then switch to vent by PV-12502B .
FFR PV-12502A, [ B 75 LT 42 il 4t 11
WEE, WATA KA LA PV-12502B B0

7
o

PV-12502AB control valve
failed and closed
completely PV-12502AB
RSB e N

Open the bypass hand valve on site. |3
ARCIES 2ol

Medium pressure steam
pipe network pressure H /&
RIE ML

The pipe network pressure increased, and
contact the production coordinator to
reduce pipe network pressure & ¥ & 7712

i, BRR AR T

Steam carried with water 7&

K

Trigger TIC-12509, close PV-12502A, open
PV-12502B.fiitz) TIC-12509, SXi]
PV-12502A, #TH PV-12502B.
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Fault Bl &

Cause J5i[H

Action AbF 5y

The steam outlet
pressure of F102
is too low F-102
AR DRyt

E-101 heat
removal(exchange)amount
decreased E-101 B &

Decrease the opening of PV-12502A, while
adjusting the gas to control the outlet

temperature well. If there is still PV-12502B
vent openings, then firstly close the vent .
/N PV-12502A, [7] A 18 4 BL A 42 il 4 H 1
i JZ, 40 PV-12502B JCE A T E, S6 R80T .

E-210 heat
removal(exchange)

amount decreased E-210

Decrease the opening of PV-12502A, while
adjusting the gas to control the outlet

temperature well. If there is still PV-12502B
vent openings, then firstly close the vent .
/N PV-12502A, [ 45 BL % il 4 H 01
i JE, 40 PV-12502B JCE A T L, S6 R80T .

E-102

removal(exchange)

heat

amount decreased E-102
HY s gak /b 38 fin

Decrease the opening of PV-12502A, while
adjusting the gas to control the outlet
temperature well. If there is sitill
PV-12502B vent openings, then firstly
close the vent .5¢/)y PV-12502A, [A]i A7
FLITRE I I 1 R, i PV-12502B JiCE A
T, JeRkisas.

PV-12502AB control valve
failed and closed
completely PV-12502 %=
il 18 2% R AT

Close the hand valve on site and switch to

bypass control. 3| #l17 ¢ F1&, St Stz il .

PV-12502A control valve
failed and closed
completely PV-12502A i
EIEESZESI

Close the hand valve on site and switch to
bypass control. £|Hl17 ¢ F 18, R Z$E .

Actions for runaway situations: Steam pipe ruptured, switch off the steam and shut down the

furnace, and then contact with the production coordinator to maintain the pipe network.
RPEALEL. ZEVVERRE, DI, BRI YRR E RS )

(23) F-102 Furnace pressure control
F-102 4 fl i 70 i1

1)Control range: -20--50Pa.
ElJuE: -20~-50Pa.

2)Control target: to control the F-102 furnace box pressure PIC-12701 to be negative pressure ,

to prevent backfire,
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bl BAr: $H] F-102 JoE ) PIC-12701 fiu%, BiikEIk, 45 sh A i 1% e [ +5Pa.
3)Related parameters: the opening of HV-12701, F-104 flue gas amount, combustion gas
amount, pressure, air volume entering F-102, flue gas pressure at mixing section , draft fan
power.

HRZSH: HV-12701 KJT, F-104 &, WRAE. K70, # F-102 faAE, MRS
BEJ1, gAML,

4)Control mode: The pressure is controlled by adjusting the flue butterfly valve at the top of
furnace via PIC-12701.

P 7 @I PIC-12701 175 7 THU0H T 05 1 A 8 s )

';1\2_?53 : H""'ﬁ-ﬂ- =3 S LT

PicH
127071

FFES“
2?01<

5)Normal adjustment: 1F % 1 5 .

Influence factor 541 K & Adjustment method % J77%

The amount of all medium entering the | When the feeding amount of total medium is too
F-102 furnace box #t N\ F-102 J/ [ FrF | high, the pressure increases and vice versa. &/ i

M WAREK, KOG, RZIEJK.

The outlet pressure of air preheater ! | Adjust the preheater pressure through controlling the
AR R ) draft fan volume.J& i 51 AL & 1A 75 TS 77

The opening of butterfly valve at the top | When the opening is increased, pressure drops and
of furnace J Tt & & vice versa. JF K& 1K, &2 E17HE

6)Troubleshooting: 7% 75 :
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Fault Bl &

Cause J5i[H

Action A&bHE Jy v

The F-102 furnace
box pressure

increased F-102

i ivaPiNET

Medium amount entering the F-102
furnace box increased i# A\ F-102
BRI BT A

Find out the cause and restore it. ¥

W AP

HV-12702 failed and opened too
much HV-12702 %R JF K

Close the front hand valve on site.

N ESIERAE

Draft fan failed 5] XAk

Switch the flue gas to bypass
directly. B H¥ A 55

Butterfly valve at the inlet of draft
fan failed and closed fault closed

G ABLN 5 ] g s 5 ]

Open the bypass line for draft fan
inlet butterfly valve on site. 2| 2).3% 7
Sl RBTLN 5 1) 1) 25 .

HV-12701 failed and closed
HV-12701 % & 34

Reduce the load and shake it open
on site.[&y i far, FIIIAF R

Gas carried with liquid BT

Drain the D-105 in time. 5% D-105
HEW

The F-102 furnace
box pressure
decreased

F-102 J i I /) F
ik

Medium amount entering the F-102
furnace box decreased i A\ F-102
IR 5T B AR

The combustion gas triggered the
interlock, so find out the cause and
restore it. AL RN, 7B R K
g,

HV-12702 failed and opened
completely HV-12701 %< R 4T

Manually decrease the opening of
HV-1270 on site. F|II%F5h5/
HV-12701 JF ).

Flow rate valve for blowing air
entering the F-102 failed and
decreased the openings.if F-102
RV 1R 2R R SR/

Manually decrease the opening of
HV-1270 on site. #|IF3hIF K
HV-12702 JF ] .

The blower was stopped & X115
Ml

The combustion gas triggered the
interlock, so start the standby
blower on site. Ak B, 2
A& S AHUEKE .

Actions for runaway situations: Steam pipe ruptured so contact with the production coordinator

to switch off the steam. Combustion air triggered the interlock so contact with the production

coordinator to maintain the medium steam pressure.

RPEALRE . ZRIVE R, BRARIAZUI AR, R,

(24) Control of F-102 pilot burner pressure PIC-12605
F-102 K347 PIC-12605 & /7 4% il
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1)Control range: 0.2-0.55MPa.

FEHVER: 0.2~0.55MPa

2)Control target: to prevent the low pressure and pilot burner out, the controlled fluctuation
shall not exceed the set value of £0.1MPa

P E bR PR JMR, KBTI, 6] ah Al g (5+0.1MPa. .

3)Related parameters: flame arrestor differential pressure, gas header pressure, inlet filter
differential pressure, furnace box pressure.

MRSH: HASZEE, REEEN, NOESREL , PlEED.

4)Control mode: F-102 pilot burner pressure is controlled by adjusting the opening  of
PV-12605 .When the pressure is low,three out of two low pressure will trigger an interlock.
BT F-102 KT R S @it 55 PV-12605 FFEE4E 61K 17, [RI 24 i J A 2717 5 = B
AR IR

R L = F102
Fuelrgas to F102

D105

5)Normal adjustment: 1F & 1 %

Influence factor 5§41 K & Adjustment method % /5%

Increase the PV-12605 opening, so the pilot burner
PV-12605 opening PV-12605 JI/&¥ | pressure increases, and vice versa. PV-12605 JJ& 7
K, KT E 5, R TR,

6)Troubleshooting: % 115 :

Fault 3l % Cause J5i[X Action Zb B 777k

The pressure difference of
F.102 vilot q ) hih [l 5 After switching off the flame arrestor and

- ilo ame arrestor was hi g
g e 9 clean it. J]4fH k28 515 2 .

burner 2R
pressure is Gas header pressure was low | Increase the opening of PV-12605.H K
low F-102 FLHEE R I PV-12605 H /% .
KWITIE7) | The pressure difference of o _ _

_ _ _ . After switching off the filter and clean it. {4
i inlet filter was high. A ity g 58 1

N SN JURES l:lyﬁ o
LR =
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Self-protection bypass, contact instrument
Instrument failed 1% 3£ %k R operators to deal with it. [ ££ 55 %, Bk R{CK AL
M,
The furnace box pressure was | Decrease the opening of HV-12701.5¢/)
low J' i i I i HV-12701 ({1

Actions for runaway situations: Gas was interrupted resulting in the poilt burner pressure
dropped quickly, which triggers the interlock.
KRR Pl i, SECKBMTIE RN, SRS 3

(25) Control of F-102 flexigas pressure PI-12603

F-102 %</ PI-12603 5]

1)Control range: 0.06-0.12MPa.

P : 0.06~0.12MPa

2)Control target: to prevent the flexigas pressure is low, the main fire mouth out, the controlled
fluctuation shall not exceed the set value of +0.1MPa.

FEHIH bR Bk REREIMR, T KRR, 6 E ([ s Al £0.01MPa.

3)Related parameters: flame arrestor differential pressure, flexigas header inlet filter differential
pressure, flexigas flow rate, furnace box pressure.

HRZE: HARSEZEER, RAFTSEED ANOESREER . RAFTmERD Pk .
4)Control mode: F-102 flexigas pressure is controlled by adjusting the opening of

PV-12602 .When the pressure is low,three out of two low pressure will trigger an interlock.
) : F-102 RIESE 28 i PV-12602 JF B4 6 77, [RIE 24 IR 271 3 =5
ARSI B

Flexigas from F102
H_i'fLEEL £ F102

i

F|§X|9as from C304 @ N
RiGFEHC304

5)Normal adjustment: 1F % ¥ 75:

Influence factor 5 Kl & Adjustment method i $& J7%

Flexigas header pressure

decreased S R 15 AUT e G Increase the opening of PV-12602.7 Kk PV-12602 /¥ .
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Flexigas header pressure increased | Decrease the opening of PV-12602.5¢/) PV-12602 JF
S RERE TR JZ.

6)Troubleshooting: 5% 115 :

Fault 31 % Cause J5i[X Actions 4b3E 777

The pressure difference of
After switching off the flame arrestor and

flame arrestor was high BH/k _ L
clean it DI fH k&% 5 g .

Flexigas header pressure Increase the opening of PV-12602. 7k
was low R 5T H K PV-12602 JTJ .

The pressure difference of

F-102 Flexigas | . _ . After switching off the filter and clean it. {4
filter was high. A% | .

pressure was E JURiE Y EPBLIN

ow F-102R [

Self-protection bypass, contact instrument

R Instrument failed 1% # 2 R operators to deal with it. | f£ 531, Bt RIE
AbEE
The furnace box pressure Decrease the opening of HV-12701.5¢/)
was low J fii [ /1% HV-12701 [{JF )& .

The total amount of flexigas | Find out the cause, increase the PV-12602
decreased R iF e Eig /D opening. Z ] JE A, ¥ PV-12602 JFE k.

Actions for runaway situations: flexigas was interrupted resulting in flexigas pressure dropped
quickly, which triggers the interlock.
RPEACRE: RSP, SECRIE USSR, SIREESUS 3.

(26)Temperature control of air preheater outlet flue gas %< TS H I I B 47 i)
1)Control range: air preheater outlet temperature shall control to 160-200 C.

PEHFE R RIS R 5] 160~200°C

2)Control target: make use of heating furnace flue gas heat reasonably ,and the preheater
outlet temperature can be controlled within 200°C, which will prevent draft fan from burning
down.

el Bbr: SRR A INPGPAE,  fE ] T s B FOREE 200°C L, B IERESR 51 XML,
3)Related parameters: F-102/F-104 furnace box temperature; flue gas amount(flow rate); the
opening of regulating baffle for flue gas bypass; the opening of regulating baffle for air
bypass.

HRZH: F-102/F-104 J i B2 A& MASS BT RO SR B AT RO .
4)Control mode: #5752

a. The normal air preheater outlet temperature is determined by the temperature of the furnace

box and is controlled by the air bypass baffle PID.
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B A ST A R B2 e s R R, 055 R T R BR PID 4241

b. When the draft fan inlet temperature (200°C) is too high, an alarm will be activated; when
the temperature of flue gas entering the draft fan is high high , (250 °C) ,open the regulating
baffle of flue gas bypass , and shut down the draft fan. close the inlet and outlet baffle for
preheater flue gas , and then open the air bypass baffle, close the air inlet and outlet baffle for
preheater ,continue to send the air by the blower.

51 MM FHRE S (200°C RS s RN 51 XBLE IR S (250°C),  FT M55 Bk 14
T, SRH G RN S P TG AR SCHE R, AT IT A 55 R T AR, SR P TR R
BEH FEAR, SN ZR SR X

c. When the temperature of flue gas entering the preheater is high (400 °C),it will activate an
alarm.

R AEN TR IR = (400°C )R E

d. When the outlet temperature of preheater flue gas is lower than the specified value, increase
the opening of air bypass baffle, reduce heat absorption, increase the exhaust gas temperature
to avoid dew point corrosion

TR A AR B AR T R BB, O S BRI, g DR, 3R e HE AR S
G A e R T

ATM

— \Wg—
]
@ F104 @ @ F102 m ﬁ K201A‘Q ﬁ ATM

5)Normal adjustment: 1F % I %

Influence factor MK % | Adjustment method 1A% 75 1%

F-102/F-104 Furnace box | When the furnace box temperature is increased, the outlet

temperature temperature of air preheater rises, and vice versa.}/ i i 5 T 5,
F-102/F-104 J it ifi & AT TR T, R TR
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Influence factor 50 [ 2

Adjustment method 1% J7 72

The flow rate of flue gas

R

When the flow rate of flue gas is increased, the outlet temperature
of air preheater rises, and vice versa i< &N, 2SS O

RETH R, RZ T .

The opening of regulating
baffle for flue gas bypass
M55 % 8 T RO R

When the opening of regulating baffle for flue gas bypass is
increased, the outlet temperature of air preheater drops, and vice
versa i IH LS5 B TR BOT R, AR R EFRR, R
Z bt

The opening of regulating

When the opening of regulating baffle for air bypass is decreased,

baffle for air bypass =¥ the outlet temperature of air preheater drops, and vice versa.&/)>
=55 B T EROT B AR PROT R, RS H R PG, ez BT
6)Troubleshooting: % Ab#

Fault Bl % Cause J5[X Action AbFE 751k

KRR

Instrument failed 1%

Switch to manual or bypass control and observe
on site, and then contact with the instrument
operators to deal with it. 2 F-shok gl k¥ H], Bz
MM, I RAGRALHE .

NN

Over =

F-102/F-104 furnace
box temperature was
too high

F-102/F-104 J it il /&

Control the temperature of the furnace box,
increase the opening of flue gas bypass
regulating baffle. % fill b I, RIS 5% B
TR

temperature i

K

The opening of
regulating baffle for air
bypass was too big %*

S R AR R I

Reduce or close the air bypass regulating baffle
opening, adjust the furnace box temperature.ji
/INBICOR P 2 55 R T AR BE T R

BR ]

The flue gas bypass
regulating baffle was
closed M 5% 6 1 15 44

Increase the opening of flue gas bypass
regulating baffle, adjust the furnace box
temperature. & 55 B R T RIARITBE, AT

R

Low temperature

kiR KR

Instrument failed 1% 3

Switch to manual or bypass control and observe
on site, and then contact with the instrument
operators to deal with it. 5 F-shok gl k¥ H], Bz
MW, FFBEROGRAHE.
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Fault Il % Cause J& Action AbF 5y

F-102/F-104 furnace
box temperature was
too low F-102/F-104
AP T I

Raise the temperature of the furnace box ,
increase the opening of air bypass regulating
baffle. #i& b iR B, JF R 557 % I TR AR

_ Increase the opening of air bypass regulating
The opening of )
_ _ baffle, adjust the furnace box temperature,
regulating baffle for air o
reduce heat absorption, increase the exhaust
bypass was too small

BRSO

RN

gas temperature to avoid dew point corrosion.}f
KA 5 BRI L, T IR, o T
P, B e HE ORI TR A AR R U

Decrease the opening of air bypass regulating
The opening of flue gas | baffle, adjust the furnace box temperature,
bypass regulating reduce heat absorption, increase the exhaust
baffle is too big /H< 5% | gas temperature to avoid dew point corrosion. %
S NEET TOIN SO N NIRRT BRI AT REAROT B, T P R R, SR
P, 3R R R S A i R

(27) Outlet pressure control of air preheater hot air 25/ Tl #s #2111 R 7 04 i)
1)Control range: air preheater outlet pressure is controlled to 500-700Pa.

VO RS 74| 500~700Pa.

2)Control target: to ensure that the oxygen content needed guarantees the combustion and the
control of slight vacuum on the furnace box .Therefore ,heat can be utilized effectively and
prevent backfire safely.

el A AR RICRIESRGE 75 2 A 0 & B CE R AR R UL, se A BRI IR, 22 4=l51m] K.
3)Related parameters: flue gas flow rate; regulating baffle opening of flue gas bypass;
regulating baffle opening of air bypass; chimney baffle opening of the furnaces; quick opening
damper at the bottom of furnaces; blower/ induced fan motor speed.

MRSH AR WA ESOTE, 25T REOTE: S EEsOTE: &
SO ERERIT KT T s 350/ 51 L AL e 3k

4)Control mode: #5772

a. During normal operation, the flue gas bypass regulating baffle and air bypass regulating
baffle are closed, the rest of baffles are opened. The total pressure of hot air is controlled by
regulating the speed of blower motor. Air flow rate of other furnaces is determined by the
oxygen content at the top of furnace. The front regulating baffle of furnaces are controlled
respectively by using the oxygen content at the top of furnaces to meet the amount of air
required by the furnaces. Draft force of the whole flue duct system is controlled by adjusting the

rotary speed of induced fan motor. The slight negative pressure in flue duct is controlled by
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using the rotary speed of induced fan motor and flue gas bypass regulating baffle. Make
adjustments to chimney baffle of the furnaces and a fine adjustment to the negative pressure at
the top of furnaces .The furnace negative pressure shall be maintained at -20--50Pa.
IEFERAEIS, MRSFER TR S5 B PR ], FERAEIRAT T o W1 S XL R AL
AR R, A B R R TS B E A & T AR 2 50 0 28 1) 2% i
VT AR LLIA B B il B 25 S e TR 51 XL AL AR ok 4 o RS AN A R e it o, 51 XL
FELATL FR) P SR 55 I 0 15 2 0 R 2 1) R S T o 3RS B B0 R AR BRI 8 b b T A s, A8
B TS AR FR7E-20~-50Pa.

b. When the total hot air duct pressure is low, an alarm will be given out; when the total hot air
duct pressure is low low, open the door, open the quick opening damper at the bottom of
furnaces and regulating baffle of flue gas bypass, and stop the blower and induced drum fan,
close the inlet and outlet baffle of the preheater flue gas, heating furnace is switched to natural
ventilation to burn continuously, At this time ,the furnace top negative pressure at -20--50Pa is
maintained by adjusting the chimney baffle of furnaces and flue gas bypass regulating baffle
LA RE e AR RS s 2 S XU R RIS, TR 8P P AR TT U] S 8055 B 1 1 4548
R FIRAL, 5 P TR G M 00 HE AR, A o 1 AR AR Sk dee I e e e 1 0
55 U T RIAONI 25 7 R MR P 05, % T s PR 45 7E-20 ~-50Pa.

A
ATM

B

N B K202 é
F102
F104 ﬁ L A
@ AR @ Kzoma ﬁ

5)Normal adjustment: 1F & 1 % ;

Influence factor 2 Z& | Adjustment method % 75 1%

When the speed is increased, the outlet pressure of the air
preheater decreased, and vice versa. /I i, 2GS H TR
Nk, RZ BT

Induced Fan rotary speed

El Y INIREESE S
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When the flow rate of flue gas is increased, the outlet pressure
The flow rate of flue gas

of the air preheater rises, and vice versa. S =14 n, =25 ke
T

HEAETE, R T

The flue gas bypass When the regulating baffle opening of air bypass is increased, the
regulating baffle opening | outlet pressure of the air preheater increases, and vice versa.Ji/)»

MR TS5 B T RBOT BTSSR T EOT R, RSP DR T, R R R

Air bypass regulating When the regulating baffle opening of flue gas bypass is reduced
baffle opening =551 | the outlet pressure of the air preheater increases, and vice versa.
TOT FEIN A RSF BRSO, A I DR T e, R TR
The opening of quick When the opening of quick opening damper at the bottom of
opening damper at the furnaces is increased, the outlet pressure of the air preheater
bottom of furnaces %44 | increases, and vice versa. 3 & J I RTF R TIFBE, SR FAES
JEBRIT KT HEE AT, RZ TR

. When the blower rotary speed is increased, air preheater outlet
Blower rotary speed & X,

DRSS

pressure increases, and vice versa. ft & g MALEEIHE, oS THkgs

HMEAET e, R T

6)Troubleshooting: 7 AbFE:

Fault 21 % Cause J5i[xl Action AbH 512

Switch to manual or bypass control and observe on site, and
Instrument

failed 1 & K R

then contact with the instrument operators to deal with it.ig

TR R A H], W, FFERRAGRAE L.

Induced Fan Open the flue gas bypass regulating baffle ,, pay attention to
Overpressure | failed 5| XAl | backfire, contact maintenance operators to deal with it .4
NN it SRR, EREK, AR,

Baffles of the Open the flue gas bypass regulating baffle , stop the induced
flue duct failed | fan, pay attention to backfire, contact maintenance operators
MHIE S48 | to deal with it JTHE S5 R T EEAR, 551 XBL, VERERK,
it PR R YEB AL PR

Switch to manual or bypass control and observe on site, and

Instrument
_ . then contact with the instrument operators to deal with it.
failed fCRAR | it aem
TR 2], BN, FRRROER AR
Flue gas

Low pressure | bypass
R regulating

] Decrease the flue gas bypass regulating baffle , pay
baffle opening

. _ attention to backfire, 5¢/INIES 55 B TR, TR RKG
is excessive

BT
B Rz
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Fault Il % Cause J5i[X Action AbF 5y

Switch to the standby unit, pay attention to the combustion
blower failed situation inside the furnace box , contact maintenance
SRR operators to deal with it )& & FANLAL, 1E=E b EREERS I,
PR RYEE AL

Precautions: &2

a. During normal operation, the flue gas bypass regulating baffle and air bypass regulating
baffle are closed, the rest of baffles are opened. The total pressure of hot air is controlled by
regulating the speed of blower motor. Air flow rate of other furnaces is determined by the
oxygen content at the top of furnace. The front regulating baffle of furnaces are controlled
respectively by using the oxygen content at the top of furnaces to meet the amount of air
required by the furnaces. Draft force of the whole flue duct system is controlled by adjusting the
rotary speed of induced fan motor. The slight negative pressure in flue duct is controlled by
using the rotary speed of induced fan motor and flue gas bypass regulating baffle. Make
adjustments to chimney baffle of the furnaces and a fine adjustment to the negative pressure at
the top of furnaces .The furnace negative pressure shall be maintained at -20--50Pa.
IEFERAEIS, MRSFER TR A5 B PO ], FERIEIATIT o 1 S XL R HL R
AR RN, A B R R T S B E A & TR 2 50 0 28 1) 2% i
VTR LLIA B B il B0 25 S e AT 51 XL L ATL AR ok 4 o RS AN A R e it o, 51 XL
P R 2 SR AT 8] 5% B 8 1 A o0 R P T S o 8175 5 b R0 ORI 5 B A 8 T s, o
B TS AR FFAE-20~-50Pa.

b. When the inlet temperature of induced fan is high(200°C) an alarm will be give out ; when
the temperature of flue gas entering the induce fan is high high (250°C), open the gas bypass
regulating baffle, stop the induced fan ,close the inlet and outlet baffle of the preheater flue
gas, and then open the air bypass regulating baffle, close inlet and outlet baffle of preheater air,
continue to send the air through blower.

51 BN FHRE S (200°C RS s Rt 51 XUBLE IR S (250°C),  FT M55 % 1
T, SR GRS P TG AR SCHE A, AT I 55 R T AR, SR P TR R
BEH FEAR, SN RS X

c. When the total hot air duct pressure is low, an alarm will be given out; when the total hot air
duct pressure is low low, open the door, open the quick opening damper at the bottom of
furnaces and regulating baffle of flue gas bypass, and stop the blower and induced drum fan,
close the inlet and outlet baffle of the preheater flue gas, heating furnace is switched to natural
ventilation to burn continuously, At this time ,the furnace top negative pressure at -20--50Pa is
maintained by adjusting the chimney baffle of furnaces and flue gas bypass regulating baffle.
LA RE e AR RS s 2 S XU R AR, TR 8P P AR TT U] S 8055 B 1 1 4548
R FIRAL, < P TR G M 00 HE AR, A o 1 AR AR Sk dee I e e el 1 0
55 U T RIAONI 25 7 R M P 85, % T s PR 45 7E-20 ~-50Pa.
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d. When the flue gas temperature at the preheater outlet is lower than the specified
value,increase the opening of air bypass baffle and reduce the heat asorption ,increase the
fume exhaust to avoid the dew point corrosion .

TR A IR B A T R BB, O S BRI, s DR, 3R e AR
G A e R T

(28) D-103 Liquid level control

D-103 & ()42 il

1)Control range: 40-70%.

EHIEE: 40~70%.

2)Control target: In normal operation, steam drum level shall be controlled to 50% (+ 5%
fluctuation). Steam drum is not allowed in an empty or full of water condition.

EH HbR: IEEEAERREBAIES 50% (£5% K30 o MESRAHKEIRE TR H L.
3)Related parameters: Steam drum water supply volume; water supply temperature; pipe
network pressure; E-102/E-101/E-210 heat exchange volume; blowdown capacity ; deaerator
water pressure.

MHRZH: R EKE; KR BMIEJ; E-102/E-101/E-210 Bu#viE:; HH5E: BREUKE
77

4)Control mode:

P 7

a. The steam drum level LIC-12301 and the steam drum feed water FIC-12501/ the steam
drum generated steam FIC-12502 are in three parameters control.

AL LIC-12301 558 _E/K FIC-12501/A 877K FIC-12502 = &4l

b. The steam drum level LIC-12301 and the steam drum feed water FIC-12501are in cascade
control.

RAWAT LIC-12301 54 F7K FIC-12501 #4454l
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VEIC
'4\250 |
@ MS to F102 |
MSZF102
| -
KE\I/ﬂ.
P13y P =
FEIC™ —|

—

High pressure boiler

feed water
o HE ER I Es ke

‘ 2507

5)Normal adjustment: 1F & 1 %

Influence factor S0 K&

Adjustment method i % J7 73

Steam drum feed water flow rate
A FKE

When the steam drum feed water flow rate is increased,
the steam drum level LIC-12301 increases and vice versa.
B _EJKE FIC-12501 #80, J<AMAL LIC-12301 Tt .
RZ TP

The steam drum pressure </

71

When the steam drum pressure is increased, steam drum
level LIC-12301decreases and vice versa.j5 & /1715,
AN LIC-12301 TR, 2z EFte.

E-102/E-101/E-210 heat
exchange volume
E-102/E-101/E-210 HU# &

When the heat supply of evaporators is increased, water
level declines and vice versa.#% 7% Kk #s BUE IS N, IREK
fRFE. Rz BT,

Blowdown 5 &

When the amount of blowdown is increased and the level
of the steam drum decreases and vice versa.ffj5 =¥,

BB TR k2 BTt

Deaerating water pressure [ %7K

i)

When the deaerating water pressure is increased, the
steam drum level rises and vice versa.[3 8 K E 1 TR, 15

AL BT R TR

Deaerating water temperature [
KR

When the deaerating water temperature is increased,
the steam drum level drops and vice versa. [ /K iR & E

Ih KRB TR, Rz BT,

6)Troubleshooting: 7 AbFE:
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Fault 31 % Cause J5 Action 4-F 777

Switch to manual or bypass control and observe on
Instrument failed 1% site, and then contact with the instrument operators to
KRR deal with it. S0 F-sh el @ 2636, BUIZMM, FREERIGE
ﬁﬂo

Switch to the backup pump and contact with the

P-104 pump stopped | . \
instrument operators to deal with it. )t £ & %, I

P-104 {#7%

AR T AbEE
Steam drum . i ] }
feed wat control valve failed i | Switch to the bypass and contact with the instrument
eed water
i 18] e operators to deal with it. LIz 2k, FHHE R R AT,
was
] . Deaerator level is Contact the utility to increase the supply of
Mermupted P B BIAE | demineralized water B R A UK ki
oW PR v {RAAL emineralized water.l|x & HOR PR m /KA 2 o
£ F ok i ——
P-104 pressure Switch to manual or bypass control and observe on
control valve is fully | site, and then contact with the instrument operators to
open P-104 551 | deal with it. St FZhEkEI =0, MM, FFEERIGR
PR 4T AbHE
Switch to the backup pump and contact with the
P-104 pumped out _ o .
P-104 Hi25 instrument operators to deal with it. JJ# &= % %, I
- .
PR TAbHE
Switch to manual or bypass control and observe on
Instrument failed 1% site, and then contact with the instrument operators to
KRR deal with it. St F-sh s a2 H], B, FHIEKRIGE
SO
Steam drum
Control the steam drum pressure and drain in time
was full of Steam and water

(continuous discharge) =y L 77, oS %

water /5 fi# | azeotropy V<KL HE)

K

Switch to manual or bypass control and observe on
Control valve failed site, and then contact with the instrument operators to
TR R deal with it. St F-sh s a2 H], DM, I RIGE
AbHE,

Remarks: The heat exchanger tube bundle burst, causing the steam drum to be empty, see the
emergency action plan.
B BOASRE AR, ERRETmEN, SRS,

(29) DH-101 pressure control

DH-101 J& /) 4zl

1)Control range: DH-101 pressure is controlled to  0.09-0.11Pa.

EHIVEE . DH-101 [k /4% 0.09~0.11Pa
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2)Control target: The pressure of DH-101 is controlled to 0.1MPa (£0.05MPa fluctuation) in
order to achieve good oxygen removal.

i HAx: ¥ DH-101 JE /4] 0.1MPa (£0.05MPa [f1i#3)) , DUEIA IR LT HIBRE H 1.
3)Related parameters: LLS temperature, LLS pressure, demineralized water amount,
demineralized water temperature, DH-101 top vent opening, DH-101 liquid level, condensed
water volume, condensed water temperature.

MRZSH: LLS . LLS 57y, Br#kE. BREVKIREZ. DH-101 TR I . DH-101 )
fr. A KR BRI .

4)Control mode: LLS pressure PIC-13501 PID control DH-101 pressure PI-13502, adjust the
top opening of DH-101 according to the oxygen removal condition.

247750 LLS /7 PIC-13501 PID %] DH-101 % /7 P1-13502, #&4kik & 1% & & 15 DH-101
TR TR T

= DQ LLS

DH101

5)Normal adjustment: 1F % 1 5 .

Influence factor

Adjustment method 8% J5 1%
B 2 ) i

When the LLS pressure is increased and the DH-101 pressure
LLS pressure LLS &

71

PI-13502 rises and vice versa.
LLS /& /73K, DH-101 J£ 77 PI-13502 Ft 5. =2 T %o

. When the LLS flow rate is increased and the DH-101 pressure
LLS flow rate LLS i

=]

=EN

PI1-13502 rises and vice versa.
LLS Jii &= S, DH-101 J£ 77 PI-13502 Ft5 . 2 T %o

DH-101 pressure PI-13502 increased as the demineralized water
Demineralized water _ _ _ _
temperature increased and vice versa. As demineralized water flow

rate increases, PI-13502 decreases. [&#h/KIEETFE, DH-101 £/
P1-13502 T+ . &2 R BhKnE BT, PI-13502 & 71 R R

temperature & £h 7K 5

J&
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Influence factor

EAEIEES

Adjustment method i % J7 73

Condensate

temperature #t45 /K iR

J&

When the condensate temperature is increased and the DH-101
pressure PI-13502 increases and vice versa. As condensate flow rate
increases, PI-13502 increases. #t45 /K6 % F+ =, DH-101 % /1
PI-13502 Jt&. ez FFE. EE4KOKRE BT, PI-13502 ) EJt.

DH-101 top venting
opening DH-101 Tii%B

T

When the DH-101 top vent opening is reduced, and the DH-101
pressure PI-13502 raises and vice versa.jik/» DH-101 T i = IF
DH-101 [ /7 P1-13502 ft . 2 TR

6)Troubleshooting: % Ab#

Fault 2 , .
% Cause Ji[A Action AbEE 5%
) X Switch to manual or bypass control and observe on site,
Instrument failed 1X & _ _ _
g5 and then contact with the instrument operators to deal with
it B FEhaEI i, DU, R R AR AL B,
Switch to manual or bypass control and observe on site,
LLS steam valve
. e and then contact with the instrument operators to deal with
failed LLS Z&7RBR R | e c e o
it P EhakEI P d, B, R RICR AL,
LLS pressure ) ) N
. Adjust the operation and contact the utility system to
fluctuated LLS JE /73 N N ‘
" stabilize the pressure. i %5 4E, KR AH KRG EIE T
Z
LLS flow rate
s Adjust the operation and contact the utility system to
fluctuatedLLS ¥ & o N o
B stabilize the flow rate. i B #:4F, JFEK RN R E iR .
Pressure | 3l
was high Adjust the operation and contact the utility system to
AR stabilize the temperature. Affected by the condensate

Demineralized water

temperature changed

system, the temperature of the demineralized

watergenerally changes littleand the flow rate changes

B ER KR AR 4L , o . _
e greatly. B HEE, R AR RGRERE., THLKA
G, — MR ERAKIRER N, WERNK.
Condensate Check the condensate water process flow and check the

temperature changed
A 7K FE AR

A-304 operation situation . A 45 KR, A A-304 iz
AT 1E L

The opening of
DH-101 top venting
was decreased
DH-101 iR 8 R/

Open the opening of DH-101 top venting. ¥k DH-101 Tiii
AR
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Fault 2 , .
% Cause J5i[Hl Action AbEE 5 1%
Instrument failed 1% | Observe on site and then contact with the instrument
PR operators to deal with it. LIz, FIE RN E AT .
LLS pressure
Adjust the operation and contact the utility system to
fluctuated tabilize th AR, S0 A T R AR
stabilize the pressure. ff# #1E, R2roHARGREERTT.
LLS s P
LLS flow rate
Adjust the operation and contact the utility system to
fluctuated . o .
N stabilize the flow rate. % #AF, HERRAH RGFEE R E
LLS &3l
Pressure
| Demineralized water | Adjust the operation and contact the utility system to
was low
i temperature changed | stabilize the temperature. il %4/, I &2 A FH RSk E
B R AR AR Ak 5
Condensate
Check the condensate flow and check the A-304
temperature changed on K BB A K EE, Kot A304 S5
. . operation.fy & gt /KIAE, ME A- BAT TR DL
BEg KR AL "’
The opening of
DH-101 top venting Close the opening of DH-101 top venting.
was increased /N DH-101 TRER A .
DH101 Ti&ER s a1 K

(30) Control of DH-101 liquid level

DH-101 ¥z %l

1)Control range: 40-70%.

FEHVuE: 40~70%.

2)Control target: control to the reference value + 5% so that make ensure that water is supplied
continuously to the steam drum.

P HbR: 0 7E U £5%, PRI VR AR K

3)Related parameters: flow rate of demineralized water from refinery FIC-13501; flow rate of
steam condensate from D-308; flow rate of high pressure boiler water to steam drum
FIC-12501; flow rate FIC-20902 of low pressure boiler water to E-207; flow rate of high and low
pressure boiler water to the users.

HRZE: B REREKIE FIC-13501; H D-308 RAVTELT K E: m Rl /K &R
R E FIC-12501; {RE#) 7K 2% E-207 i FIC-20902; & flREMN K E&H P iE.
4)Control method: DH-101 liquid level LIC-13501 and the flow rate of demineralized water from
the refinery FIC-13501 is in cascade control. When the DH-101 liquid level is HH, close the
demineralized valve RBV-13501 while opening the drain valves LV-13501B and LV-13501A
(cooling water), and when the liquid level is LL, stop the pumps P-104 and P-108.
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1 77:0:  DH-101 62 LIC-13501 5 H &) >k FR E/K Fim & FIC-13501 & g%, X4 DH-101
AL HH B, %P RBR R /K ) RBV-13501 [H] 1 HFHES R LV-13501B A1 LV-13501A(A#17K), W)
fi7 LL 5% P-104. P-108

FIC

1‘501 |

SC D308 { .\léi] é e
IC\
Sﬁgy

l
DH101 = |
]

Ve

Lw
13501A

13501B

5)Normal adjustment: 1F % 1 5 .

Influence factor 5 Kl & Adjustment method i #& J7%

Demineralized water flow
rate FIC-13501 [ h/Kii &
FIC-13501

As the demineralized flow rate is increased, the liquid level rises
and vice versa.fREKIMEN K, WA BT RZ TR,

The total outlet flow rate of | The total outlet flow of P-104/P-108 is increased and the liquid
P-104/P-108 P-104/P-108 | level drops and vice versa. P-104/P-108 i H S &0, W
[P H TSR RrRE. Rz BTt

Normally, it will be put into cascade control with the expansion

LV-31901 valve opening tank D-308.when the valve opening is increased and the liquid
LV-31901 AT level rises and vice versa.1E# 150 59 7% 6 D-308 # &2, &I

K, WAL ETH. RZ TR

6)Troubleshooting: % 15 :

Fault Bl % Cause J& X Action 4bFH
o FIC-13501 Switch to manual or bypass control and observe on
DH-101 liquid ) ] ] ) )
instrument failed site, and then contact with the instrument operators
level fluctuated ) I
| FIC-13501 {¢& & | to deal with it. 2t Fshal gl iz, B, FFEER
DH-101 s | .
R IR AL EE
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Fault Bl &

Cause J5

Action AbFE

DH-101 liquid
level was high
DH-101 =i

Subsequent user
consumption
suddenly was
decreased or the
amount of feed
suddenly was
increased 5 4:H
P B SRR/ ik
AN BRI

Close RBV-13501, after the liquid level returns to
normal, open RBV-13501 and restore to normal
control.5¢ RBV-13501, Z5ifi k& IEH 5, JF
RBV-13501, Pk IEH .

DH-101 liquid
level was high
high DH-101 /5
L

Subsequent user
usage suddenly
decreases or the
amount of entry
suddenly increases
JE B FHE R AR
I/ BN B R AR
¥

Open the bottom drain valve LV-13501B and the
circulating cold water valve LV-13501A. After the
liquid level returns to normal, turn off the LV-13501A
and B to restore to normal control. i HE 2= &
LV-13501B FIJEIHA ¥ /KK LV-13501A, Sk &2 1E
HWIE, R LV-13501A F1 B, K& IEH#H.

Pump failed HL7£ %

s

Start the spare pump and contact the repair

department.jd &M%, Bx R4,

DH-101 liquid
level was low
low

DH-101 {RAK L

Instrument failed

MERKR

Switch to manual or bypass control and observe on

site, and then contact with the instrument operators

to deal with it. 5 FahsE &M, BN, FFEE R
ICRALFE .

Inlet water was
reduced or
interrupted

BEFK BB

Stop the pump P-104 and P-108, contact the
production coordinator to restore the demineralized

water, and increase the water supply valve .53

P-104 1 P-108, 1k R EWE B bk, FFR EKIE.

Remarks: %%

Actions for runaway situations treatment: If the low and low liquid levels cannot be recovered in

time, the steam level is low, and the accident plan is transferred.

RIFAEE: AR ASRE RIS KR, SRR, e ANF IS

(31)Temperature control TIC-12202 1 of flexigas to D-301
RIE 2 D-301 & TIC-12202 4|
1)Control range: control temperature 190-230°C.
VG R 190~230°C
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2)Control target: control at the reference value + 5°C, so that the flexigas is cooled to the
requirements of the water washing system and the deaerated water has sufficient heat
exchange(supply ?).

el A bR IEHIEREEEE5C, RIS PRI 2 /K R 402K BARERSEUKA 205 U
3)Related parameters: flow rate and temperature of deaerated water to E-102/E-103; flexigas
temperature and flow rate from the heater.

R ZH: ¥ E-102/E-103 FREVKHFIREMIRE: BN R0 SR EAR &
4)Control mode: generally adopts PID control for deaerator water entering to the preheater
three-way valve TV-12202.

Pl 7 — BRI BR UK BE Tl H i =l 1 TV-12202 PID 4

FFIC
Flexigasto 1259} |
D301 _
RiES |
£ D301
Boiler feed mﬁ%g%ﬁ\gl%m
FV-12501 ¢
F.C
E103

Boiler feed water to D103
iRk 2 D103

5)Normal adjustment: 1F & 1 %

Influence factor 52K %& | Adjustment method %% /572

When the valve is closed, the amount of water circulating into the
TV-12202 valve opening E-103 increases, and the temperature of the flexigas decreases,
TV-12202 &4 T 5 and vice versa. X &, i E-103 /KR &1 2, RIGIRE TR,
RZ, M.

_ The temperature of the gasifier is controlled to be normal, and
Flexigas temperature from

the heater F in#gs ok R 1%

S

the amount of spraying steam and water and the quenching coke
at the top of the gasifier are normal. ¥l AL AR IE W, S Ab3s
TR WK A SA fE IR .

6)Troubleshooting: 5% 717 :

Fault Bl % Cause J5i [l Action 4b¥
The Temperature control valve | Switch to manual or bypass control and
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temperature of
flexigas to
D-301
fluctuated R i
A% D-301 &

TIC-12202 failed i 4% ¥
TIC-12202 kR

observe on site, and then contact with the
instrument operators to deal with it.2 F3) &

2ezEthl, BB, R BCRALHE .

L)
The Flexigas temperature from )
Open the spraying steam and water at the top
temperature of | the heater was extremely _
foxi . high [ 4325k 3 750 of heater to reduce the flexigas temperature.Jt
exigas to ig PNE Y NS W - . .
X N | A TR, B R R
D-301 JE

fluctuated was
too high R
£ D-301 5%

Flow rate of deaerated
water was low or
interrupted [ %7K i &1
B

Check the deaerator level and the operating
status of the P-104 and restore in time. & & Fr 4
ST P-104 (IZATRIL, SR

The
temperature of
flexigas to
D-301
fluctuated was
too low RiE<
% D-301 &%
UK S

The three-way valve
TV-12202 is faulty, and
the amount of water
circulating water entering
into the preheater was too
large. =@ & TV-12202 %
bR, BEPIARIEIA K ERLR

Repair or replace the three-way valve as soon
as possible. JSAFF =3 &) 3T 4 % 55 5 6

Flexigas temperature from
the heater was low [H Jii##
ok RS AR

Increase the flexigas temperature while
meeting the process requirements. 7£ i /& T.Z;

FORFEOL T, RS TRE.

(32) Outlet temperature control of F-101 auxiliary combustion chamber (only needs to be

controlled during start-up, during normal operation will be used as temperature adjustment air

operation)

F-101 HBIAbe = R R FE] (ROT LAV RR ], 1B I AR IR XS 47 85E)

1)Control range: furnace outlet temperature TIC-11304 is 300-600°C; furnace box temperature
TIC-11302 is less than and equal to 950°C.
VO HrH O TIC-11304 78 300~600°C; i & TIC-11302 +950°C .

2)Control target: This unit is equipped with an auxiliary combustion chamber F-101. It is used to
provide main hot air when baking the liner of the heater and heating the coke powder. When it
is normal, it is used as the main air passage. The specific temperature after igniting the furnace
is not more than the set value +10°C.

I HAR: ARBITBA — MR E F-101, JUin#s s B A B St 2 RE A, 1E
WRAE N T RGETE, R e BAAR AL BOEE£10C.
Bt (3C3€) BRAE
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3)Related parameters: fuel gas volume; fuel gas pressure; the blowing air volume; blowing air
temperature; primary and secondary air distribution ratio.

FRSH RRVRE: BRPRE ) AR BATRIRE,— KR,

4)Control mode: furnace outlet temperature TIC-11304 and main fuel gas (main tile) FIC-11303
is in cascade control. The primary air volume FFC-11304A and the fuel gas FIC-11303 is in
proportional control.

i) 77 s 0 H R TIC-11304 5 RS (F TLOFIC-11303 & g% i . — IR X & FFC-11304A
LR FIC-11303 LHufol il o

ok (=)
Main air(secondary) g (304 Main air(primary)
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5)Normal adjustment: 1F % 1 5 .

Influence factor S0 Kl &

Adjustment method i % 773

RFG flow rate
RFG i &=

When the flow rate of RFG FIC-11303 is increased, and the
furnace outlet temperature TIC-11304 rises and vice versaRFG
FIC-11303 sk, J i FEE TIC-11304 Jhim. R TF. .

RFG pressure
RFG J£7J

When the pressure of RFG PG-11306 is increased and the
furnace outlet temperature TIC-11304 rises and vice versa.
RFG PG-11306 J& /37, 4 H R TIC-11304 T . k2 FR&.

Main air volume ¥ X &

When the main air volume FLC-11305 is increased and the
furnace outlet temperature TIC-11304 decreases and vice versa.
F R E FLC-11305 #51, 4 MR TIC-11304 B#fik. =2 FFF.

Primary and secondary air
distribution ratio —. &k
KFE B

The primary air mainly provides the oxygen needed for
combustion and carries heat out of the furnace.— X X 3= 4 itk
Joe 75 BE I SR SR I i

Main air temperature 32X

R

When the main air temperature TI-11803 is increased and the
furnace outlet temperature TIC-11304 rises and vice versa.== X
B T1-11803 Jhimr, Wi R TIC-11304 Fhisr. |2 TR

6)Troubleshooting: % Ab#

Fault Bl % Cause 5[4 Action Zb B 777k
Flame of RFG interrupted Close the inlet hand valve of RFG entering into the

RFG rf ity

furnace out

R K

F-101, decrease the inlet valve opening of main air
entering into the F-101, contact the main air post to
carry out emergency response, and re-ignite the
furnace after the RFG is restored.5%[4] RFG # F-101 A
CF1, /N3 RGdE F-101 AN, BERAH R 240,
RFG W& 5 8 mif.

Main air interrupted

Close the RFG into the F-101 inlet hand valve, close

By aslii the main air into the F-101 inlet valve, contact the main
air station for emergency treatment, and re-fire the
main air after recovery. <] RFG # F-101 A\ F|,
FNFEREE F-101 AR, BER TR BT, 3
KR ST R

RFG/PA distribution Close the inlet hand valve of RFG entering into the

ratio was imbalanced | F-101, decrease the inlet valve opening of main air

RFG/PA fit Lt 2 1 entering into the F-101, re-ignite the furnace >[4 RFG

#EF-101 ADF, RAhFERGEE F-101 AR, H0E A
Ho
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Fault Bl % Cause J&[H Action AbFE J5 ik
Gas carried with Contact production coordinator to drain in time.}% &
liquid FL 7R FETm s B K o
Furnace RFG/PA distribution | Adjust the RFG/PA distribution ratio.if]#¢ RFG/PA it
overheated | ratio was imbalanced | tt.
HrE R RFG/PA it bt 247
RFG pressure / flow | Decrease the opening of pressure control valve and
fluctuated contact the common stable pipe network pressure.#1E
RFG [E M ERE) | RANEER, BRRERAIREEMET].
Main air fluctuated &= | The main air section stabilizes the main air volume. 3=
KB AL AR E T X
Flame with RFG/PA distribution The flame brings smoke, and the air volume should be
smoke / ratio was imbalanced | increased appropriately.
flame turned | RFG/PA Tt bt 2k fit The flame turns blue, increase RFG appropriately. A

blue K A&
MR KN A2

bright flame indicates sufficient oxygen content, while a
darker flame indicates insufficient oxygen supply. K/
W, I — R .

KA, &SI RFG. KAa B N A & B A2
IR I U A A2

Remarks: equipment overview: This unit is equipped with an auxiliary combustion chamber

F-101. It is used to provide main hot air when baking the liner of the heater and heating the

coke powder. When it is normal, it is used as the main air passage.
B WA AT — MRS F-101, BUinaaiad B A Bk i B H 32 KU A
IEH ARy 32 KUl E

(33) Water temperature control TIC-11701 of E-105 cooling water tank
E-105 A #17K 587K TIC-11701 4
1)Control range: The temperature of control shall be controlled to 80°C.
PEHIVEE )R EEAE 80°C.

2)Control target: to control at 10 °C of the reference value ,to prevent oil slurry from

condensing and fouling on the pipe wall and affecting the heat exchange.

EHEHbR: SHERRUEEL10°C, By ke RE BB G, Fomaiih.
3)Related parameters: temperature and flow rate of condensate from E-104; temperature and

flow rate of circulating water into E-105; temperature and flow rate of oil slurry entering the

E-105.

RZH: B E-104 RKERFKIIIR M E: B E-105 963K BEAI & 3E E-105 JHZK K

R .
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4)Control mode: generally adopts three-way temperature control valve TV-11701 PID to control
E-105 water temperature TIC-11701.

H R — SR = @R R TV-11701 PID #4i E-105 /KiE TIC-11701.
Oil slurry from HV10401 Emergency rejection to tank

3 FITHV 104013k EEVNHEREX
P P

! ey
65 ]
- SC(sewage)

|
] L \/® from LV12401
SC (HE57K)
”L L E105 J - -

.
Ccws S Fo | HLV12401k
— ’

SYS

5)Normal adjustment: 1F % I %

Influence factor MK & | Adjustment method 1% 77 7%

TV-11701 valve opening | When the valve is opened, the water temperature of E-105 rises.F

TV-11701 A7 TFE &, E-105 /KigE BTt
HV-11701 valve opening | When the valve is opened, the water temperature of the E-105
HV-11701 &AL FF drops.JT i, E-105 /KiE FF&.

Contact the production coordinator to reduce circulating water
temperature so that the E105 temperature drops. xR 1A%, F&EKAE
WKIEE, E105 iR E RE%.

Circulating water
temperature 7§ K L&

6)Troubleshooting: % 15 :

Fault 31 % Cause J5i[X Action #bH

Switch to manual or bypass control and
Three-way temperature | observe on site and contact with the

Water temperature control valve instrument operators to deal with it ; oil
fluctuated 7K I 5l TIC-11701 failed =i# | slurry running down changed. 2 T 5}k & £&
IR TIC-11701 SRR | 4241, B, IR ACGRAERE: Sh K
221,
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Fault Il % Cause J5i[Al Action 4b¥

Three-way valve failed,
the amount of Increase the circulating water volume and
Water temperature
condensed water into repair or replace the three-way valve as

the E-105 is too large | soon as possible. 3 K1 K&, R =iE
IR, B K | R4S R

E-105 & id K

wass too high 7KiE i

%

(34) Temperature control TI-11702 and TI-11703 1 of Qil Slurry exporting

TR ANEIRE TI-11702 A1 TI-11703 #4

1) Control range: control the temperature at not more than 99°C (At present, the temperature is
controlled at 140-150°C. when only one tube bundle is put into service, the flow rate of slurry
thrown outside should be controlled at least 15 tons /h, and the flow rate should be over 1m /s
to prevent pipeline condensation, especially when the residual carbon of residual oil is higher
than 23)

PERIVEHE . EHIREAEAN KT 99°C.  (HAET#M] 140-150°C, 2 W H —HUE AW, 2 40
FKIEANT 15 Wlifh, TRUEFGE 1 K/s PLE, ByibE2ikis, JCIHEMAARRK & T 23 I 7 245
e

2)Control target: to control at the reference value of 80°C+ 10°C, at this time the slurry has
better fluidity and storage is safer.

EH HbR: IEHERUE( 140-150°C, BU R B Br f0ish e, i HAE A7 b2 42
3)Related parameters: temperature and flow rate of circulating water entering the E-105;
temperature and flow rate of oil slurry entering the E-105; temperature and flow of condensate
from E-104; level of water in E-105.

HMEZH: 3 E-105 fEHOKIEE AR & 2 E-105 WK MR E: H E-104 K&K T
B E; E-105 HK IR

4)Control mode: generally controlled by circulating water flow control valve HIC-11701.

Pl 7 — BRI A KRR 5 1 HIC-11701 24

i1 25 EH HW 10401 >

s st —
| sSC (HEis~K)
cwWS E105 = o LW 12401 3k
Y
STS
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5)Normal adjustment: 1F % 1 5 .

Influence factor MK % | Adjustment method %% 77 7%

. The amount of external helium is large, and the water
The amount of oil slurry

temperature of E-105 rises and vice versa.# & K, E-105 /KiG
running down Ji 7 & g "

EJte RZ T

The opening of HIC-11701 | When the valve is opened, the water temperature in the E-105
valve HIC-11701 @47 Jf | drops and the temperature of the slurry drops and vice versa.Jf
% B, E-105 fhoKIE TR, RIEEE N, RZHE.

Contact production coordinator to reduce circulating water

Circulating water temperature, water temperature drops in E105, and slurry
temperature 73 /KR temperature drops. Bt R, FERIEIAKIEE, E105 FKE TR,
TR T P o

6)Troubleshooting: 7% 17 :

Fault Bl % Cause J5i[A Action 4bFf

Circulating water The oil slurry is solidified | Increase the opening of TV-11701, and
increased, but the on the E-105 pipe wall, send more condensed water into E-105, so
temperature of oil and the cooling effect the water temperature rises, and it will not
slurry did not drop 14 | gets worse.il 3¢ /& return to normal until the oil slurry melts.J+
KGR, HIh IR | E-105 B BE REER, WE) | K TV-11701, Kkt KHE 2% N E-105 H,
ANFEAR RORZ 7 KT, Rl E s, IE IR

2.4.2 Process control in fractionation stabilization section 4i8#a g #54y T. 23| B fE 1

(1) Control of fractionator (C-201) bottom heavy wax oil (HHKGO) extraction temperature
TIC-20116

(1) Zria¥s (C-201) i H i flr i 2 TIC-20116

1)Control range: Heavy wax oil (HHKGO) extraction temperature: 320 - 358°C.

EHVEE . HEEH (HHKGO) #iHiRE 320~358C

2)Control range: +6°C deviation of the extraction temperature setpoint of heavy wax oil
(HHKGO).

P HAr: B EERH (HHKGO) il (W %Z+6°C .

3)Control range: The temperature TI-20114 and flow rate FIC-20101 of heavy wax oil (HHKGO)
returning to fractionator; Wash tower overhead temperature TIC-10401.

MXRSH: EHEEH (HHKGO) R /-EESIRE TI-20114 FljiE FIC-20101; L& G fE
TIC-10401.,

4)Control range: Heavy wax oil (HHKGO) extraction temperature TIC-20116 is controlled by

the flow rate FIC-20101 of heavy wax oil (HHKGO) returning to fractionator. In order to prevent
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fractionator bottom from coking heavily, heavy wax oil (HHKGO) extraction temperature shall
be controlled within lower value of target range and maintained stably. Under the same
operating conditions, the higher the wash tower overhead temperature is, the larger the total
heat introduced into fractionator is, the higher the fractionator overall heat load is; and vice
versa.

a1 5 2 B i (HHKGO) 4l i 35 TIC-20116 B 2 S i vl (HHK GO )iz 35 i it & FIC-20101
FEHIR RN AT BIE M EERARE A, KEEN (HHKGO) il iR 42 H (e 4R brE
WARAR—LE, JROREFFASTES] . RIS ERAE 25 1F T Ui B OO BB iy, i N2 RS B A T,
SRR B N S 2 B

—

FIC

C201 [~ 20101 L

) 2 ]

E210 ‘)

Tic
726117/67
‘ ; = C101
P207

5)Normal adjustment: 1F & 75
Influence factor 5211 [X] , . .
" Adjustment methods % /52
The flow rate of heavy
wax oil If the flow rate of heavy wax oil (HHKGO) returning to tower

(HHKGO)returning to | increases, the tower bottom extraction temperature will decrease; and
tower HEIEVHIRIEVL | vice versa. HE IR R EIG K, WK HIRE N Rk B

E=N

E=EA

The temperature of
heavy wax oil If the temperature of heavy wax oil (HHKGO) returning to tower
(HHKGO) returning to | decreases, the tower bottom extraction temperature will decrease;
tower HEE MR | and vice versa. B B R ISR E T, BERH HIOR NI ez BT
JE

6)Troubleshooting: 7 7 :

Fault #1% | Cause JE[H Actions AbFi 5 ik
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Fault L%

Cause JR Xl

Actions #b¥E 771

Extraction
temperatu
re of
heavy wax
oil is too
high E &
iR H

e SuR

The flow rate of heavy
wax oil returning to
tower dropped
significantly = i i iR
T KiE T B

Check the pump inlet filter for blockage. Switch to
standby pump and clean the filter in time if it is
blocked.f & FIWTHLIE AN I JE 28 2 B HEE, A EEZE N
IR I R i B o A A R LR Pt i oK 51
HUES T .

Check the pump for failure. Switch to the standby
pump if it is faulty & & AR AR & 75wk, A i)
Plex IPLRIEAT .

Check the control valve for malfunction. Switch to
bypass line for operation if it malfunctioned. ¥ & ffi A
W SRR, 9k R N2 5 & #1E.

Check if the wash oil flow rate FIC-21801A of heavy
wax oil (HHKGO) suddenly increased, causing the
decreasing of the reflux flow FIC-20101.# & #ffi A\ &
HifH (HHKGO) phitili i FIC-21801A /2 15 A1
KRIFEORE L E FIC-20101 T F%.

R BRI 2 SR, WALTE L1I20103 2R R,
fill P207 Az 5] S i vl R B i R B

The temperature of
heavy wax oil returning
to tower increased. # &
IR B IR B

With the extension of operation or increasing of the
coked fines in the heavy wax oil (HHKGO),
coke-blocking of tube bundle in the E-210 will cause
heat exchange efficiency dropping gradually, so the
flow rate returning to tower should be increased for
compensation. fifi 45 3¢ B 24T i 8] 1K B E =i
RS RN, E-210 S35 R 5 2 IR 1B
AR, R KRR B E A

Check the level of D-103, steam drum of steam
generator E-210, and normally control it at 40-60%. It
is strictly prohibited to have false level and “dry pot”
of the steam drum K & Al E-210 287 K AE A VA E
D-103 ¥ifr /&7 1%, % D-103 VAR #EHI/E 40~
60%, AR AANTETRILE

A 75 DR 0 25 ek B 1) S AR /N B
517 P207 HY I s g T v 4 i S0 R P B4
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Fault )1 % | Cause J5i[A Actions AbHE 772
The flow rate and Inform and cooperate with the reaction post to timely
temperature of the increase the flow rate of heavy wax oil (HHKGO)
oil-gas entering returning to tower to prevent overheating and coking
fractionator from the at the bottom of tower. i A1 FF T & /B i< Ar b B, Je i)
wash tower overhead, | JIKEE IR EE, P7LEREIREfE.
increased significantly.
VeI T <t o s
F I R KR E
Heavy wax oil pump Immediately find out the Cause and restore the
P-207 failed B &I | pump operation. Start the standby pump immediately
I P-207 if Cause cannot be found out in time. Contact the
repairman if the pump failed. 7. B 75 B J5 R 1& 2 WL
AT, Bk S A W RS RS 4% VLR, FLR S A
PR R YRS T AL B
Thermometer Immediately notify the instrument staff for handling. 7.
TIC-20116 of heavy RIVIE R T AR,
wax oil (HHKGO)
extraction temperature
failed = i i
(HHKGO) it i &
TIC-20116 f( & KR
Extraction | The flow rate of heavy | Check the control valve for malfunction. & 2 i i\ 15
temperatu | wax oil (HHKGO) I 2 15 2K R
re of returning to tower Check if the wash oil flow rate FIC-21801A of heavy
heavy wax | increased significantly | wax oil (HHKGO) suddenly decreased, causing the
oil is too HEHIREFLE K | increasing of the reflux flow FIC-20101.4 2 #fj i\ 2 &
low H EIE | B0 i (HHKGO) i & FIC-21801A /& 75 SSR £
T H R SHURE R FIC-20101 ¥k,
B Check if the heavy wax oil pump P-207 self-started

for low pressure or failure, leading to double pump
operation. Immediately find out the Cause and
restore single pump operation. & HE i il 52 P-207 K&
HE B, BERIEAT, SCEPE R RS RIRE T .

AR SR AR B R WIS LR B S B, PRI R
IRThiE, N E210 EHOR B, A RAAITEA
P I . XA IIFR E210.
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Fault Bl% | Cause J5i[A Actions AbHE 77k
The flow rate and Notify and cooperate with the reaction post for
temperature of the operation adjustment. i &1 BC & S N < 7 AL HE

oil-gas entering

fractionator from wash
tower overhead greatly
reduced. YL 35 T H <
53 TR (I B R B

NN

Thermometer signal Immediately notify the instrument staff for handling. 7.
failed.ift B 15 5 dbe | RE@EFACGR TARH .

KR

(2)Control of fractionator (C-201) bottom level LI-20103

IrrREs (C-201) VAL H4%E I LI-20103

1)Control range: Fractionator (C-201) bottom level: 30-70%.

EHTEE: s (C-201) JRHfZ 30~70%-

2)Control range: +5% of fractionator (C-201) bottom level set point.

FEHIEHbR: B8 MR (C-201) RN £5% .

3)Control range: The flow rate FIC-21401A of heavy wax oil (HKGO) returning to tower as BPA

wash oil; The temperature TIC-20108 of heavy wax oil (HKGO) extraction tray; The wash oil

flow rate FIC-21801A of heavy wax oil (HKGO) returning to the wash tower(C-101); Wash

tower overhead temperature TIC-10401; Fractionator bottom temperature TI-20115.

HXRZH: Hifgml (HKGO) fE BPA phifihiiR I & FIC-21401A; HEEH (HKGO) #iliHi ¥4t

i TIC-20108; EHHMHH (HHKGO) phifeifiiRviiss (C-101) Wik FIC-21801A; PRI

B TIC-10401; J3MEEE R 22 TI-20115

4)Control range: The median value of fractionator (C-201) bottom level is taken as the setpoint

of LT-20103A/B/C. Normally it is controlled by the flow rate FIC-21401A of heavy wax oil

(HKGO) returning to tower as the BPA wash oil. The higher the flow rate of BPA wash oil

returning to tower, the higher the level is, and vice versa. If the flow rate of the BPA wash oil

returning to tower is too low, the low flow shutoff device FLC-21401B will introduce steam into

the spray distributor through RBV-20103 to prevent nozzle from coking blockage. When

fractionator level LI-20103 is super high, the DCA controller will increase the wash oil flow rate

FIC-21801A of heavy wax oil (HHKGO) returning to the wash tower (C-101) and prevent

fractionator bottom level becoming super high.

Bl R MEES (C-201) AL LT-20103A/B/C BU A AE A% HAL, 1 i 5 2 ph St I
(HKGO) fE BPA phijkiiiR s FIC-21401A ¥l . BPA ik # i e, k2

M. # BPA MR i &%, (K2 TIMi & FLC-21401B ¥if i RBV-20103 ¥4 2575
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SINBIWTZ Iy Hoas T, BIIEmiNELE ERIRIE . 7 RS 70 PR IR AL LI-20103 s =iy, DCA f2:ffil 48
W IPREEEE (HHKGO) fErieiiR vtk (C-101) Wi FIC-21801A, fRiF /MBS MR AL
N
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] \

FIC

R

C201 - 2 BPA % 3
FLC
40

i REZE R

Y
L LI
@ 010 Cmg T peA

Y
FIC

oy

i - (101

2

P207
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5)Normal adjustment: 1E & 75 :

Influence factor S0 Kl &

Adjustment methods 1% J7i%:

The flow rate of BPA

wash oil returning to

tower BPA 7 iR B

=]

=EN

If the BPA wash oil flow rate returning to tower decreases,
fractionator bottom level will decrease; and vice versa.BPA 3L i
RN, RS I PR Rz BTt

6)Troubleshooting: 5

(CRGREE

Fault L%

Cause JF[H

Actions #b3E J71E

Fractionator bottom
level is strictly
prohibited from full
level, preventing the
large oil-gas line
from blockage
causing reactor

overpressure./; ¥

B SV I 1=y
AL, B 1
FERIMVE L IE U
o 25 K

Heavy wax oil flow rate
returning to tower as BPA
wash oil increased. F i i £
BPA iR i =1 K

Reduce the flow rate of BPA wash oil
returning to tower in time. A& B 9 /)y
BPA e i iR B &

Heavy wax oil pump P-207
failed 5 # i 52 P-207

Immediately find out the Cause and
restore the  pump operation. Start
the standby pump immediately if
Cause cannot be found out in time.
Contact the repairman if the pump
failed. 32 B & ] R R B LR 1247,
5 S A W RESE R E A& VLR, B
JREER R L4EME T AL R, o2 AL
Ve B R SRR . AR R
ik B P207 Joik JE 3 i 5 S s T ap

L B A Y 2R vl 2R IR 2= D211
%

Check the pump inlet filter for
blockage. Switch to standby pump and
clean the filter in time if it is blocked.f&
AHIWHURAN DI A2 IR E, i
FENDIHA I LG B

The process of heavy wax
oil returning to wash tower
as wash oil is not lined up
AR BRI IR B S
A

Check if the differential pressure is too
high for the clogged rear filter
(SR-204). If it exceeds 0.172MPa,
flush the filter immediately or switch
the filter.fa & J5 %L JE %% (SR-204) 72
IR B IR OK, #7#d 0.172MPa
JSESTRIFEAT pP e B V) SRR IS AT
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Fault L%

Cause JF[H

Actions #b3E 771

Fractionator bottom
temperature changed 731814

JEi FEAZ

Reasonably control the tower bottom
temperature is beneficial to control the
tower bottom level stably. The higher
the tower bottom temperature is, the
lower the level is, and vice versa. & i
) 5 R, B2 AT ) 1 R s | B8 SR
Bz, B BB A AR, Sz Uik

=]
[A] o

Control valve failed 74 [& 4

e

Switch to the bypass line of the control
valve and contact the instrument staff
for handling. V4 22 18 75 R & 28, FHHC R
IR T A BE

Level gauge signal failed ¥
R FRAS 5 e 2k R

Contact the instrument staff for
handling. [t Rk TALEE .

Fractionator bottom
level is low. 1l

R T IR

The flow rate of heavy wax
oil as BPA wash oil returning
to tower decreased. i i
E BPA e it i £570 5 9/

Timely increase the BPA wash oil flow
rate of returning to tower. 2 ik BPA
PP IR S

Check if the differential pressure is too
high for the clogged rear filter
(SR-203). If it exceeds 0.172MPa,
flush the filter immediately or switch
the filter.fa & J5 B% L JE %% (SR-203) 72
IR B IR OK, #7#d 0.172MPa
JSESTRIFEAT pPse B V) SRR IS AT

Fractionator bottom
temperature changed 73114

JEi FEAZ

Reasonably control the tower bottom
temperature is beneficial to control the
tower bottom level stably. The higher
the tower bottom temperature is, the
lower the level is, and vice versa. & i
) 5 R, B2 AT ) TP R s | B SR
Bz, B BB A AR, Sz Uik

=]
15 o

Control valve failed 74 [& 4

e

Switch to bypass line of the control
valve and contact the instrument staff
for handling. V4 22 18 75 R & 28, FHEC R
IGR TAL B
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Level gauge signal failure #i | Contact the instrument staff for
R CGRE SRR R handling. 1k 5 {3 TALEE

(3)Control of heavy wax oil (HKGO) extraction tray temperature

HiEh (HKGO) il H 55 45 T 2 O 425

1)Control range: The gas phase temperature under the extraction tray of heavy wax oil (HKGO):
340-390 °C.

FEHEE: B (HKGO) il th 35 % F UM B A94% 1 TIC-20108 7£ 340~390°C

2)Control range: + 5°C deviation of setpoint of heavy wax oil (HKGO) extraction tray
temperature.

Pl EHbR: VR ERH (HKGO) I AR B m 2515°C .

3)Control range: The flow rate FIC-21701 and temperature TI-20104 of heavy wax oil (HKGO)
returning to the tower as bottom circulating oil; Flow rate FIC-21401A of the heavy wax oil
(HKGO) returning to tower as BPA wash oil; Heavy wax oil (HKGO) temperature TIC-21603 at
the outlet of the diverging three-way valve (TV-21603) of E-209 tube side; Extraction
temperature TI-20111 at bottom of heavy wax oil collecting tank; The baffle temperature
TI1-20106 on the top of extraction heavy wax oil collecting tank; gas phase temperature
TI1-20113 after desuperheating of the oil-gas. #HXS4: Hiilh (HKGO) {EEECAEH iR it
& FIC-21701 FIEFE T1-20104; =il (HKGO) 1E BPA ik 5 i & FIC-21401A; E-209
EEZIEoNE (TV-21603) HilEH (HKGO) iR TIC-21603; H iy H 42 iAH T 7 i
JE T1-20111; Bty E AR VA B D7 SRR T1-20106; it Uit #4J5 AR E TI-20113.
4)Control range: Normally, the temperature is controlled by the heavy oil (HKGO) flow rate
FIC-21401A returning to tower as the BPA wash oil. The higher the flow rate returning to
tower is, the lower the temperature is, and vice versa. |If flow rate FIC-21401A of heavy wax
oil (HKGO) returning to tower is too low, the low flow shutoff device FLC-21401B will introduce
steam into the spray distributor through RBV-20103 to prevent nozzle from coking blockage.
Pl IEE B EiEH (HKGO) 1 BPA iR #5 i & FIC-21401A i . iR IV ik
R E AR, R MR . FEEH (HKGO) RIZH & FIC-21401A AR, KR DI E
FLC-21401B ifiid RBV-20103 #7875 AW Eoas . By 1Emilas fRihJE
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e

20108
T Heavy wax oil extraction
~ B i

FIC
€201 LA DCA

BPA wash oil

F
- 55 BPAF 7t e
RO
i \{4(@ LP Steam

%A

RBV
20103
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5)Normal adjustment: 1E & 75 :

Influence factor S0 Kl &

Adjustment methods i /7%

The flow rate of BPA wash oil returning to
tower BPA #hit iR 5 &

If the BPA wash oil flow rate returning to tower
increases, the temperature will decrease; and
vice versa R [FIFLEIE R, WE T RZ2FHE. .

6)Trobleshooting:
S R .
Fault #1 % Cause J5i [Al Actions AbH ik

Heavy wax oil
extraction tray

temperature is high

M A B AU

el

Gas phase temperature
increased after
fractionator oil-gas
desuperheating. 7 184
AN I RS SRR B T

Open wide the control valve to let more
BPA wash oil returning to tower.Jf- X
BPA i 1R 55 15 1

The filter of BPA wash oil
returning to tower or the
filter of fractionator bottom
circulating oil returning to
tower blockedBPA 3 i
R P T i s B R A A
IR AT 8 A 5 2E

Flush the filters in time or switch to the
standby filter. J s} #hfe it JiE 23 B ) 4 2
I e BT .

Fractionator bottom
circulating oil pump P-206
failed & IRIEFR 2L P-206
[

Immediately find out the Cause and
restore the  pump operation. Start the
standby pump immediately if Cause
cannot be found out in time. Contact
the repairman if the pump failed.37. B[l £
W R DI LA AT, A o S A W)
RIST RIS & AL, B RYEE T AL
Bl AR S AU M E R 5] AL

A

Check the pump inlet filter for blockage.
Switch to standby pump and clean the
filter in time if it is blocked. & 2 J| Wi Hl
TN ERR 2 T, A i 28 )
WU IE S T B
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Fault L%

Cause JF[H

Actions Ab¥E 7%

The reflux of fractionator
middle section circulating
oil suddenly dropped or

interrupted. 73 18 3 G

NG AN S N el )

Increase the flow rate of the bottom
circulating oil and BPA wash oil to
prevent the tower being flooded. in k%
JEAEH AT BPA it &, & n]d
IR B T4 [l >R o A TR 97 L.
M o[RS VR S A A o PR TR )

Control valve failed 177 &
[

Switch to bypass line of the control
valve and contact the instrument staff
for handling. D13 2 7 7 IREI 2k, FEEER
IR T A

Thermometer signal failed
TS T iRk R

Contact the instrument staff for
handling.Jt R 4% % T Ab#

Heavy wax oll
extraction tray
temperature is low Hx

RANE T AbH,

The flow rate of BPA wash
oil returning to tower
increased BPA LR
PR K

Close the control valve more to reduce
BPA wash oil returning to tower.>< /s
BPA iR 5 /I . Fa i E209
BPA B &2 BARMELKR, SlEREER
1.

Reaction feeding suddenly
dropped or interrupted.
IR B B v

Notify and cooperate with the reaction
post to make operation adjustment.i#

KOJFHC 5 S b AL R BE R AT

Control valve failed 174 &
PR

Switch to bypass line of the control
valve and contact the instrument staff
for handling. DJ#e 2= A5 IR EI 2, FHFEL R
IR T b,

Thermometer signal failed

IR THE SRR R

Contact the instrument staff for
handling.1pt A T A2 .

(4)Control of heavy wax oil (HKGO) extraction oil collecting tank level
HlEH (HKGO)D il AR i A AL 4%
1)Control range: The level LIC-20102 of the heavy oil (HKGO) extraction oil collecting tank:

30-70%.

PERINEHE R (HKGO) il AR A WAL 4 1) LIC-20102 7£ 30~70%.

2)Control range: £5% deviation of setpoint of the extraction heavy oil (HKGO) collecting tank

level.

bl B Ar: BB M ERTH (HKGOD il H 5 3 48 VAL 8 72 5%
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3)Control range: The flow FIC-21701 and temperature T120104 of heavy wax oil (HKGO)
returning to tower as the circulating oil, the flow rate FIC-21401A of heavy wax oil (HKGO)
returning to tower as BPA wash oil.

AR SH: FHIEH (HKGO) 7RI B IR ¥ & FIC-21701 AR T120104; HiEH (HKGO)
1E BPA ik B & FIC-21401A.

4)Control range: Normally the heavy wax oil (HKGO) extraction oil collecting tank level
LIC-20102 is controlled by level control valve LV-20102 of heavy wax oil to stripper (C-203).
The larger the valve opening is, the lower the oil collecting tank level is.

Pl 770 EESH (HKGO) i tHAE AL LIC-20102 1F I Ji ok B iy 2373383 (C-203)
W9 LV-20102 #2) TT 2B AR AL BRI .

f

C201

LIC

|
éﬁi’ C203

P206

\/

5)Normal adjustment: 1E & 75
Influence factor i Al & Adjustment methods i 7512

) . The larger the control valve opening is, the lower
Opening of the control valve LV-20102 {75

. . the oil collecting tank level is, and vice versa. iy
8 LV-20102 1 7%

R T R B R A AR VR SR AR, e 2 Ty

If the flow rate returning to tower increases, the

The flow rate and temperature of the bottom |level will increase; and if the temperature
circulating oil returning to tower ¥4JKfE¥H  [returning to tower decreases, the level will
RIER R increase; and vice versa. R B E K, WRfI14
s RPSIREPRAC, WA m s e NI FRAG.

With the increasing of flow rate returning to
The flow rate of BPA wash oil returning to

tower BPA iR B =

tower, the level decreases; and vice versa.iz & it

EIK, BALFER. 2
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6)Trobubleshooting: 7 177 :

Fault IL %

Cause JR [Xl

Actions Ab3E 7%

Heavy wax oil
(HKGO) extraction
oil collecting tank
level drops
drastically. i
H (HKGO) i
S h A0 B

The flow of BPA
wash oil
returning to
tower suddenly
increased BPA
MR PR
RIRE K

Close more the control valve for BPA wash oil
returning to the tower. 5 /)y BPA 13 i IR 33 &1 15
78

The flow rate of
bottom
circulating oll
returning to
tower suddenly
decreased i
G R I i
RIRI/]N.

Open wide the flow rate control valve to increase
bottom circulating oil returning to tower. - K3 JE 1
PRI 3R T AL A I

Check if the differential pressure is too high for the
clogged rear filter (SR-202). If it exceeds 0.172MPa,
flush the filter immediately or switch the filter. £ 7t J5
I g Ay (SR-202) /2 m A ZEG Lz Rl ok, kit
0.172MPa W57 RVEAT i e sl D) DA% 1817

Reaction feed
suddenly
dropped or
interrupted. 2 v
HERLR [ Bl
Wy

Notify and cooperate with the reaction post to make
operation adjustment. il 1AL A 5N 5 A7 17 HE 45
k.

Control valve
failed 117 IR i e

Switch to bypass line of the control valve and
contact the instrument staff for handling. ] 4 4% i 5
R, JFIRROGRE AL,

Level gauge

signal failed iz

Contact the instrument staff for handling. £ & 1% T.

THURE SR | A,
KR

Heavy wax oil The flow rate of

(HKGO) extraction | BPA wash oil

oil collecting tank
level increases
drastically. =i

(HKGO) #hiH4E
MR EDR AT

returning to
tower suddenly
decreased.

BPA it iliik 1
B SRR/

Open wide the flow rate control valve to increase
the bottom circulating oil returning to tower. ¥k
BPA 5 i IR 4 7 = 1 1 1
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Fault TL %

Cause JR [Xl

Actions Ab3E 7%

Check if the differential pressure is too high for the
clogged rear filter (SR-203). If it exceeds 0.172MPa,
flush the filter immediately or switch the filter. 7t J5
I g Ay (SR-203) & mHf G iz Rl ok, kit
0.172MPa 57 RVEAT pi e sl D) iE A% 1817

The flow rate of
bottom
circulating oll
returning to
tower suddenly
increased. 1% iK1
MR SR AR
SRIE K

Close more the flow rate control valve to reduce the
bottom circulating oil returning to tower.5</NE A&
PRyR A TR T 1

Heavy wax oil
(HKGO) pump
P-206 failed. H i
H (HKGO) %
P-206 i

Immediately find out the Cause and restore the
pump operation. Start the standby pump
immediately if Cause cannot be found out in time.
Contact the repairman if the pump failed. 37 K[} & B J&
IR BHLRIaAT, A Joik A A i B A7 RIS B & AL
R, FURERI R4S TALH .

Check the pump inlet filter for blockage. Switch to
standby pump and clean the filter in time if it is
blocked. 7Bl & WY IR K R E AL R 18T, 45 Tk i &
B NEST B S & FINLER , DU TR PRI R 4R 18 T AR

Control valve
failed. 75 & #4

&

Switch to bypass line of the control valve and
contact the instrument staff for handling. )4 22 i 7
a2, JFERARBCR TALE,

Level gauge
signal failed. iz
oS 5
KRR

Contact the instrument staff for handling. 5t &% T.
ﬁﬁ o

(5)Control of the extraction light wax oil (LKGO) collecting tank level

Bl (LKGO) il 4R jih A VAR P47 il

1)Control range: The level LIC-20101 of the light wax oil (LKGO) extraction oil collecting tank:

30-70%.

PR R (LKGO) il SR ih A/ 8UA7 1424 LIC-20101 ££ 30~70%.
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2)Control range: £5% deviation of the setting level of extraction light wax oil (LKGO) collecting
tank.
i HAr: W RN (LKGO) il H 42 i A5 A (B 2 5%
3)Control range: Flow rate FIC-23201A of light wax oil (LKGO) returning to tower; Light wax
stripper (C-201) level control valve LV-23102 of light wax oil (LKGO)feeding; Lower reflux flow
FIC-20701A of the middle section circulating oil.
MHRSH: B (LKGO) R¥EEiE FIC-23201A; Ryl (LKGO) ZRIEAHEE (C-201)
WA= LV-23102, 1 BUE# Bl T # R E FIC-20701A.
4)Control range: Normally the extraction light wax oil (LKGO) collecting tank level LIC-20102 is
controlled by control valve FV-23201A for light wax oil returning to tower. The larger the valve
opening is, the lower the oil collecting tank level is. If the flow rate FIC-23201A of the light wax
oil (LKGO) returning to tower is too low, the low flow shutoff device FLC-23201B will introduce
steam into the spray distributor through RBV-20102 to prevent nozzle from coking blockage.
BHIT7: Bl (LKGO) il AR AE WAL LIC-20102 IF 5 I i % i yih 12 35 (B 70 71 1
FV-23201A #& . JTFEGBORRAL AR . AR (LKGO) zEEViE FIC-23201A Ik, fiKiiE
DIl B FLC-23201B ik RBV-20102 #4787 51 AR 55 /rFldeh, By L ah fE T ZE
— LiC
T i — A% B v I

Light wax oil extraction

C201 [ FIc

-
== 4% B I
ﬁL& Light wax oil

— IR E 2% 7%
@?@ LP Steam
J\
5)Normal adjustment: 1E & 75

Influence factor S0 K & Adjustment methods i 772

The flow rate of the light wax oil returning The higher the lighter wax oil flow rate returning
to tower il iR B IR s/ to tower, the lower the level is; and vice versa
R I IR B I BRIV, e B

Opening of the control valve for light wax The larger the control valve opening the lower
oil to light wax stripper #Ufiih £ #5758 | the level, and vice versa. i 75 R FF R AL
P R IT BRI -
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The flow rate of the lower middle section
circulating oil H B E PR iH T 356 =19 & oK/

If the reflux flow rate of the middle section

circulating oil increases, the level will rise; and

vice versa. 1 BRI N AR IR, AT
o JRZIMFER.

6)Troubleshooting: 5

(CRGREE

Fault TL %

Cause JR Xl

Actions #b¥E 771

The level of light
wax oil (LKGO)
extraction oll
collecting tank drops
drastically. i
(LKGO) Hili i i
FETRAS A %

The flow rate of light wax
oil returning to tower
suddenly increased i i
IR EE B RAR IR

Close more the flow rate control valve to
reduce the light wax oil returning to
tower. /N I IR SE AL R T I

The control valve opening
of light wax oil to light wax
stripper suddenly
increased. 42 il IR
SEPE AR T IRIT K

Close more the level control valve of the
light wax oil stripper J¢/NgE R EE R %
38

The reflux flow of the lower
middle section circulating
oil returning to tower
suddenly decreased. B
(EEZNTINES R EN =N
SR/

Increase the reflux flow of the lower
middle section circulating oil. il K+ B A&
PRy R E ml &

Check if the differential pressure is too
high for the clogged rear filter (SR-201).
If it exceeds 0.172MPa, flush the filter
immediately or switch the filter. 6 2 5 %
g AR (SR-201) Jj2 B ZE it pl 22 Rl K
EiE 0.172MPa RS2 BRI AT s 8 V)
Bl JEAHIEAT

Reaction feed drastically
dropped or interrupted <
JSEER S B 5

Notify and cooperate with the reaction
post to make operation adjustment.ifi %l

JFC £ 5N o AR 1 B 45

Control valve failed. 74 &
[l

Switch to bypass line of the control valve
and contact the instrument staff for
handling. U] ¥ 22 1877 R B 28, FFEC RIGR
TAbFE,

Level gauge signal failed.

BALTHCR S TR R

Contact the instrument staff for handling.

BRARDCGR TALEE

The level of light
wax oil (LKGO)

extraction oil

The flow rate of light wax
oil returning to tower

suddenly decreased. £

Open more the control valve to increase
the flow rate of the light wax oil returning
to tower. 7 R AR M VT I BV B 1) T I
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Fault TL %

Cause JR Xl

Actions #b3E J71%

collecting tank
increases drastically
B2 (LKGO)
E A I A VRS A K

PSRk &/ AN

Check if the differential pressure is too
high for the clogged rear filter (SR-205).
If it exceeds 0.172MPa, flush the filter
immediately or switch the filter. {6 71 J& %
i #% (SR-205) J& 1 i 81 il 72 il K
At 0.172MPa J32 57 B BEAT ph sk 8 1)
Hod JEARIEAT

The control valve opening
of light wax oil to light wax
stripper liquid suddenly
decreased. £ i i 2 Fo i
VPRI TR B R IR R

Open more the level control valve of light
wax oil to the light wax stripper. ¥ K42
TH 2 R I TRAE I

The reflux flow of the lower
middle section circulating
oil returning to tower
suddenly increased.H B
PEFA I T R 2 Bl i 2 5%
SRIE K

Close more the reflux flow of the lower
part middle section circulating oil. </ 71

BRI T 74 [0

The pump P-228 of light
wax oil reflux failed. %2 i
[EIRALEE P-228 # s

Immediately find out the Cause and
restore the  pump operation. Start the
standby pump immediately if Cause

cannot be found out in time. Contact the
repairman if the pump failed. 37 B[l 25 B Jii
IR ENIRISAT, A5 o S A Y RS )
Je 2 PO, DR R R I R 42 T AR FE .

Check the pump inlet filter for blockage.
Switch to standby pump and clean the
filter in time if it is blocked . f6 2% 1 W H1 22
UNIBBUR £ ache s S ape 2 1) E
R

Control valve failed 1875 [®
i

Switch to bypass line of the control valve
and contact the instrument staff for
handling. V4 215 W EI 2k, TR RAGER
TAbPE,

Level gauge signal failed.

BALTHCR S TR R

Contact the instrument staff for handling

PRAMGE TR, .
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(6)Control of middle section extraction circulating oil collecting tank level

o B il L A A VAL R

1)Control range: The level LIC-20102 of the middle section extraction circulating oil collecting
tank: 30-70%.

PEHIEE b BOEIA il AR ARV AL 21 LIC-20102 7E 30~70%.

2)Control range: £5% deviation of middle section circulating oil collecting tank level set point.
PEb AR b BRI i ittt S A9 VL 1 M 72 25%

3)Control range: The reflux flow FIC-20701A of the lower middle section circulating oil; The
minimum reflux flow FIC-20702 of the middle section circulating oil; Heat source flow rate
FIC-22801 and FIC-22802 to destabilization system E-216 of the middle section circulating oil;
Flow rate FIC-21501 of the middle section circulating oil to E-230 for heating the feeding oil.
FRSH: P BIEI FERYE BR & FIC-20701A;  HH BUIE Rl i/ Bl & FIC-20702; B
T LA E R % E-216 #EVLE FIC-22801 1 FIC-22802; 1 Bt 25 E-230 ANk 5k}
i FIC-21501,

4)Control range: Normally the level LIC-20102 of middle circulating oil collecting tank is
controlled by control valve FV-20701A of the middle section circulating oil returning to tower.
The larger the valve opening is, the lower the oil collecting tank level is.

If flow rate FIC-20701A of the lower reflux flow is too low, the low flow shutoff device
FLC-20701B will introduce steam into the spray distributor through RBV-20101 to prevent
nozzle from coking blockage.

el 2 o BAEER il AR AL LIC-20102 1E 4 Bt o B A AR il T 350 3R 5 (] 7 1 44 1
FV-20701A #%il . JTEEBRRALEAR . 7 BRI B [l it 8RR FIC-20701A, (R E DIk &
FLC-20701B <ifiid RBV-20101 ¥ 28315 AWi % 0o as N, By L mimg et e ik 28

Middle section circulating
oil extraction

Lower middle section
circulating oil returing to tower

LP steam
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\/\

LIC

20102

C201

FIC
ey

- P BB

\/\

%
/FLC

5

RBV
20101

5)Normal adjustment: 1E & 75 :

Influence factor 50 [ 2

Adjustment methods 75 77 %

FV-20701A opening of the reflux flow control
valve of the lower middle section circulating
oil BRI T Ak B 0] 7 I

FV-20701A 1/

The larger the control valve opening is, the lower
the level is, and vice versa. i 7 & Bk K A
A, S ek

6)Troubleshooting: 5% 115 :

Fault Il &

Cause J5 Al

Actions &b ¥ 5y

The level of middle
section circulating
extraction oil
collecting tank drops
drastically. 1 B 3R
T B AR A VAL A

s

The reflux flow of the lower
middle section circulating
oil suddenly increased.
BRABF T & 3R 55 1] I &
RIRIK

Close more the control valve of the lower
middle section circulating oil returning to
tower. &/ BRABFA M T E 3R 55 B AT 1
T

Reaction feed dropped or
interrupted drastically. 5z %
BERPI % B ik

Notify and cooperate with the reaction
post to make adjustment operation.ifi %l

Dl e A RO Kt S P

Control valve
malfunctioned, open more
or open fully. 77 & 2k & IF
PN e

Switch to bypass line of the control valve
and contact the instrument staff for
handling. Dl £ 17 B Lk, JFERRIGR
TAbHE,
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Fault TL %

Cause JR Xl

Actions #b3E J71%

Level gauge signal failed.
WAL THCRAS 5 i 2k R

Contact the instrument staff for handling.

PRARDGR AR

The level of middle
section circulating
extraction oll
collecting tank
increases drastically
Hh BE IR I A
FEVRAL A 5K .

The reflux flow of the lower
middle section circulating
oil suddenly decreased.*
BB T B IR 55 [l
RGN

Open more the control valve of the lower
middle section circulating oil returning to
tower. JT K H BUIEFA I T HB 3R BE [R] 3 1 1Y
58

Check if the differential pressure is too
high for the clogged rear filter (SR-201).
If it exceeds 0.172MPa, flush the filter
immediately or switch the filter. {6 71 J& 4%
1 JEA% (SR-201) 2 15 5 2% Bl 72 e K,
At 0.172MPa J32 57 B BEAT ph sk 8 1)
Hod JEARIEAT

Middle section circulating
oil pump P-204 failed &
TEFR IR P-204

Immediately find out the Cause and
restore the  pump operation. Start the
standby pump immediately if Cause

cannot be found out in time. Contact the
repairman if the pump failed. 37 B[l 25 B Jii
IR ENIRISAT, A5 o S A W RS B
Je 2% IR, LR BR DRI R R 418 T AR B

Check the pump inlet filter for blockage.
Switch to standby pump and clean the
filter in time if it is blocked . f& 2% 3 W H1 22
UNIBBUR £ ache s S a2 I )] E
IR

Control valve

failed ,closing more or
closing fully 1 i 2k # 3¢
NG

Switch to bypass line of the control valve
and contact the instrument staff for
handling. Ve 215 W EI 2k, TR RAGER
TAbPE,

Level gauge signal failed.

BALTHCR S TR R

Contact the instrument staff for handling.

HRARPCGR AR

(7)Control of fractionators overhead temperature

73R8 s T U P 47 1

1)Control range: Fractionator overhead temperature TIC-20201: 105-120°C.
PEHIE R o RIS TR B 45 TIC-20201 7 105~120°C .
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2)Control range: +5°C deviation of the extraction temperature setpoint of heavy wax oil
(HHKGO).

i HAr: W EEREH (HHKGO) iR E AW ZE+5TC .

3)Control range: Fractionator overhead reflux flow FIC-20201; Fractionator overhead pressure
P1-20201; Fractionator middle (1st tray) temperature TI-20210.

FRSH: IR E FIC-20201; 7B TIUE /) PI-20201; - R8s bl (28 1 JRESD) i
J& T1-20210.

4)Control range: Normally the temperature is controlled by flow control valve FV-20201 of
fractionator overhead reflux. The larger the valve opening is, the lower the temperature is
P 77 2 IR I 23R B T IR R T I FV-20201 #E). JT EEBORIR BB G,

‘uc

@1 y O—OT Fractionator overhead oil-gas
KT e &
‘ T A

\/

Overhead reflux returning to tower

c201 Je

. O

5)Normal adjustment 1&=7 75

Influence factor 5 Kl & Adjustment methods il 772

Flow rate of overhead circulating If the overhead circulating reflux flow rate increases,

reflux THAEIF R IR 7 & /b fractionator overhead temperature will decrease; and
vice versa. $& = IR R &, ISR P &
Z BTt
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6)Troubleshooting:

R

Fault L%

Cause JR[X

Actions At 3 7%

Fractionator
overhead

temperature rises %

The overhead reflux flow
of returning to tower
dropped. Tl [7] it iR 5 it
R

Increase the overhead reflux flow to the

tower. §i¢ i T[] i iR B U R

Fractionator middle
temperature rose
significantly. 73 18 5% o & i
- ON =N

Reduce fractionator middle temperature
and increase overhead reflux flow to the
tower. FAIC /- P4 v R B2, B THURI AR
REEUE . PR IO ] R R R T
73, R OB B AL R s 2 T

Fractionator overhead
pressure dropped. 71 1%&

T 777 B

Contact the reaction post to increase the
inlet pressure of the compressor. i 24 %
RAUENIE T, BRI RN W=
K m UEHA LS.

THUR B T
Immediately find out the Cause and
restore the  pump operation. Start the
standby pump immediately if Cause
cannot be found out in time. Contact the
Pump P-201 failed.¥L% repairman if the pump failed. 7. Bl 2 B JiR
P-201 i[5 IR ENLIRIBAT, 5ok S A W RS B
JEH PR, R R4EE TR . R
PURAIF TAIANBEJE 51, IR 3R B N <) oz
SIS N VAR E =R b )
JEANEAR D201 ¥ SRR LI AEHF R A
The overhead reflux flow
rate of returning to tower Reduce the overhead reflux flow rate of
dropped. Tl [Al iR Vi & | returning to tower. P4 TH [m] 37 3R 25 i £
TR
Fractionator = . N
overhead SOSIN T EREAS, b, | Boa OV B A7 AL 3 .

temperature drops
PR SENLA T
ViP

Fractionator middle
temperature dropped
significantly. 73 18 5 o & iR
KT R

Increase fractionator middle temperature
and reduce overhead reflux flow rate to
the tower. $& =1 73 19 55 Fh 0L AL, FRAIRT0E [

e e
TR & .

Fractionator overhead
pressure rose. 7 THE T &

J1ETt

Contact the reaction post to reduce the
suction pressure of the compressor xjfi.

FEARUEHA DR S .
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(8)Control of naphtha/sewage interface level of 10th tray water collecting tank of fractionator
X VEEE 10 JRARAKAE, A i /s K AL R

1)Control range: Naphtha/sewage interface level LIC-20201 of the 10th tray water collecting
tank of fractionator: 30-70%.

PV S iEE 10 JZEEKAE, A IhAE K L4 LIC-20201 7E 30~70% .

2)Control range: £5% deviation of setpoint of naphtha/sewage interface level LIC-20201 of the
water collecting tank at the 10th tray of fractionator.

FEd AR 03 10 JEEKAE, A I /5 K AL 72 £5% o

3)Control range: Upper temperature T1-20203 of water collecting tank at the 10th tray;
Temperature TI-20204 under the water collecting tank of the 10th tray; Fractionator overhead
temperature TIC-20201.

MRS +EEESEKE ETTRE TI1-20203; -+ ZHA 4K T 77 IRE T1-20204; 73 REETH
B TIC-20201.

4)Control range: Normally the naphtha/sewage interface level LIC-20201 at the 10th tray water
collection tank of fractionator is controlled by the self-overflow control valve LV-20201 of the
acidic water. The larger the valve opening is, the lower the interface level is.

A RIS 10 EAKAR, ARG K AL LIC-20201 TEH ki e 1R 7K H s I 1
LV-20201 JFEEsS . TFREEBOR S AL .

f

C201

‘Lo |

IC
202% 77777 | Acid water

i R P K

}—

10

\/’\

5)Normal adjustment: 1E & 75

Influence factor 21 X 2 Adjustment methods 5 /2

) ] The larger the level control valve opening is, the
Opening of the acid water self-overflow level

. N lower the interface level is, and vice versa. i 7 &
control valve MK F i S 1% T 5K/

T RERCR FHABRAR, e U

6)Troubleshooting: 7 7 :
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Fault L4

Cause JR[X

Actions At 3 J7vE

The interface level of
water collecting tank
is high. £ /K48 St i

The temperature T1-20203
above the 10th tray water
collecting tank is low +/Z1&
A KAE BT iR T1-20203
i

Reasonably control fractionator overhead
temperature and drain water in the tank in
time. & FLEH| MBS TR, InsRi)K.

The temperature T1-20204
under the 10th tray water
collecting tank is low + 2%
KA T TR T1-20204
{liS

Reasonably control fractionator overhead
temperature and drain water in the tank in
time. & BRAZ I 2 TR EE TR, s bk

Fractionator overhead
temperature TIC-20201 is
low 735 TR 5 T1C-20201
i

Reasonably control fractionator overhead
temperature and drain water in the tank in
time. & B - THES TR, InsRDIK.

Steam consumption of the
reactor and fractionator
increased N #%. s 2%

FAEHERXR

Reasonably control fractionator overhead
temperature and drain water in the tank in
time. & B - IHES TR, InsEDIK.

S I 4% PID20204-20201
i =>0.020MPa

SSE MBI T, FIF ik,
ST R 5 W/ /N AT S A b o 4
MY 24 /N, . A1 PID20204-20201 [ %
VR EI N R IRl

The flow rate of fractionator
overhead circulating wash

water suddenly increased.}%

TR K BRI K

Reasonably control fractionator overhead
temperature and drain water in the tank in
time. & BRAZ I 2 MBS TR, s bk

(9)Control of D-201 naphtha level
D-201 A 5 il VUL FA) 4 il
1)Control range: 20-50%.

EHIVEE: 20~50%.

2)Control range: Fluctuation range is within £ 5% of the setting level of naphtha tank (D-201).
I EHbR: B8 B hEE (D-201) VT2 16 FH 5%

3)Control range: Stripper overhead temperature TIC-20101; Acidic water feed flow rate

FIC-20301; Fractionator overhead temperature TIC-20201, Temperature TI-20301 after cooling;

Fractionator overhead reflux FIC-20201; First stage compression overflow FV- 22107.
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Fluctuations in the above parameters will cause the level LIC-20402 fluctuation of naphtha
drum D-201.

RS Ve ETHRE TIC-20101; FRIE/KEEEL FIC-20301; 43S TR E TIC-20201. )5
IE T1-20301; A RIS T HIA FIC-20201: — K K4 FV-22107. LA EZH0 )25 51 A ik
i D-201 VA LIC-20402 33

4)Control range: Normally the naphtha tank (D-201) level is controlled by the flow rate to first
stage gas/liquid separation drum D-202 of compressor.

P77 AREE (D-201) VR IE 5 I 25 48 il — 2 70 WU D-202 i B R 11

D201 LT20401 [~ |LIC20401

|
|I?KM% [ F1C20102 ==

To C201 To C202
| |
«—K H sk >
E) %0202

D

P201A/B

5)Control range: 1F ;i %

Influence factor S0 [K & Adjustment methods &% /7%

If D-201 overhead temperature increases, the
D-201 overhead temperature

. level will increase, and vice versa.
D-201 Titif 5

D-201 Toiiid v, VT s IR PR

_ If the extraction flow rate increases, the level
The extraction flow rate of Naphtha pump A

‘ will decrease, and vice versa it &K, WK
ek 2 il

B RZ T

If the reflux flow increases the level
C-201 reflux flow

o decreases, and vice versa. Al i B R T
C-201 [l &

B RZ Tt

If the overhead pressure rises and the level
will drop, and vice versa. [ /17t WAL F4;
KT o

C-201 overhead pressure
C-201 Tii /% /7
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6)Troubleshooting: % 15 :

Fault Bl % Cause J5[A Actions AbH 7772
. _ | Start reverse reflux of tower to reduce
Operation flooded the tower. "
- D-201 overhead temperature. & il 5 357l
) Wi, W D-201 TR .
Naphtha pump failed. £ it Ji %
Z pump ™| switch to the standby pump. JJ#: % % F 42 .
i
The process of naphtha Check and contact related posts to line up
D-201 level exporting is not lined up A fii | the process of naphtha exporting £ £ ik
rises sharply. | VAN FEAE Z, B3 R AN B .
D-201 ¥ K | Inner leakage of the cooler ¥4 | Cut off the inner leaking cooler. ¥ it )4
e bt s NI WEEVIBR . MR IEKSNE & .
Switch to the bypass line at site and contact
Instrument failure 1X & & the instrument for handling. Bz e 2k, B¢
FOCRAEIE
The valve for the D-201 oil
o Fully closed the valve on the D-201 oil
collecting is open lecting line. 43 D-201 Wi 2
o collecting line. - THEI
D201 Wiz £k & 7
The process of naphtha
. _ Check and restore the correct process of
exporting lined up wrongly A Naphth ting 2 e IE R
. R aphtha exporting .1 & & UILE o
I T A TBCRU R 3
D-201 level Switch the D-201 interface level control to
drops sharpl bypass line operation, at the same time
P . Py D-201 interface level control P P ]
D-201 ¥ [f K ) decrease the opening of the bypass valve
_ valve failed and opened fully, _ .
i T % to increase the D-201 interface level, and

this cause interface level empty.

D-201 FHz i fs s, Fhmas

Contact the instrument people for handling.
D-201 S o ettt [FII 5% /N B 26 1R T
£, $2im D-201 FLif, BROGRACTE S 1.

Actions of runaway situation: If D-201 level is runaway, then take the actions of the fractionation

stabilization post in the emergency shutdown plan of accident.

RABALEE . 35 D-201 VR P VO L, DN N ST S B U 5V R AR E AL

(10)Control of D-201 naphtha/sewage interface level
D-201 3 i i /755 7K S 1) 42 il
1)Control range: 40-70%.
EHEE: 40~70%.
2)Control range: £5% of oil-gas/water interface level setpoint

ZEH HAR: D-201 JUK A BOE (H+5% .
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3)Control range: Opening of control valve FIC-20402 for D-201 oil-gas/water interface; D-201
interface level LIC-20402; Temperature TI-20301 after cooling.
MR SHL: D-201 /K T 6] B TF R FIC-20402; D-201 Ftifi LIC-20402; 4 )5 iR T1-20301.

4)Control range: D-201 oil-gas/water interface is controlled by the opening of interface level

control valve FIC-20401. In the case of constant flow rate of water entering D-201, if the

interface control valve opening increases, the interface level will decrease; if the interface

control valve opening decreases, the interface level will increase.

Pl 770 D-201 K T 1 FLE £ 16 FIC-20401 FFREREHIIN. HEA D-201 AIE— 52,
SESRIF R, T M SUERIFRERAN, S LT
D209 - t_&t —
i%’]ﬁ‘{ﬂﬂ%% ractonator overneaa oll-gas
D201 LT20402 |- {L1C20402 kl
|
|
To G201 |FT120403 | F1c20403|-———i
i’i E
0201 5 Eho%
P202A/B

5)Normal adjustment: 1F % i %

Influence factor 540 [ 2

Adjustment methods % 77 1%

Opening of the D-201 interface level
control valve

D-201 F = T

If the opening of the interface level control valve

increases, the interface will decrease; and vice versa.#t

I BT R, Al R R R, FridhE.

Opening of fractionator overhead
water injection valve 31835 TiEK

T

If the opening of the control valve increases, the
interface will decrease; and vice versa. ¥l & JT E ok,
FH R k., FrHETHE .

Opening of the water injection valve
on the line from fractionator to
fractionator overhead 1815 &£ &0

TEAK IR

If the opening of the control valve increases, the
interface will decrease; and vice versa. % il & T il K,
SRR Rz, FHTHE .

S s oy s 2K

tim

S NLgE R o IR RO BRI BT, R TR
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Influence factor S0 Kl &

Adjustment methods 1% J5 i

Opening of the valve on the reflux
line of acid water to overhead of the
D-211/C-201 tower FR1E/KZE

If the opening of the valve increases, the interface level
will decrease; and vice versa. & 1 E#E A, i &,

RZ, FHETEE .
D-211/C-201 £ [ml i £k I 1T i -
6)Troubleshooting: % 717 :
Fault Bl % Cause J& X Actions AbH 7772
Internal leakage of the
valves on the overhead .
_ _ o Find the Cause and shutoff the valves. £ J5i [H],
oil-gas line and purification 1 ] e
5 =) o
water line £ TH il A 2k 194k
KE L] N
SN A7 R101 8, C101 2534,
3y Ny [ERgAYy /& ;i_;:/: =N
e I3 RN A PR VR &
Acidic water injection from
Interface Increase the flow rate of sulfur-containing
D-209 to tower overhead
level ) sewage exporting and reduce the injection of
| g | mereased. D-209. 42 & Bivs Ak AhE, F D-20 HTEA B
increases - JEm E YT KI e, R D- Iy B P
L D-200 TEASTALMIRIEK | e
L °
Acid pump failed. & 14 7K 2
N pump ™| switch to the standby pump. P #: % & FH % .
g
Inner leakage of the oil-gas ) ] i
_ . .| Cut off the inner leaking cooler. 4 P4 i 1974 41 2%
[circulating water cooler 1 oI
T A8 A K v £ 28 P IR -
Contact the instrument people for handling. % %
Instrument failure {RHfE | Peop X
Increase the reflux to reduce fractionator
Fractionator overhead ) .
o .. | overhead temperature. JF K [Fljii &, BEAKRES TR
temperature is high. 78 L i
Interface o ¥ o BEIE 4R A201 ARSR . PRI E202 %
THUi: ‘
level Ja R

decreases 5t

T T P

The water injection from
fractionator to the overhead
reduced. 7185 2= 5 TE /K

tim

Properly reduce the flow rate of acid water

exporting & 4/ IR MK A & .
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Fault 31 % Cause G Actions b3 52k

The water injecting line of
acid water to fractionator
overhead is blocked M4 7K
B RIS T K 23k %

Line up the water injecting line {273 /K £k

Interface Fractionator overhead Contact the reaction and compressor posts to
level oressure fluctuated 4 stabilize the reaction pressure and inlet pressure
fluctuates 7 T Ay of compressor. k5 [ BHLZH 574 s 82 s
THI % 3)) RN R 38 ) T A

Actions of runaway situation: If D-201 oil-gas/water interface level is runaway, then take the
actions of the fractionation stabilization post in the emergency shutdown plan of accident.
IRPERC R 7 D-201 P/K S8 P Ve, 0 NS 5 5 B Tk i VAR R B A
5%

(11)Control of C-202 level

C-202 AL HIHE

1)Control range: 30-70%.

PEYEE: 30~70%.

2)Control range: + 5% of the tower C-202 level setpoints.

P HAr: 3 C-202 W %5 H+5%

3)Control range: Opening of flow control valve FIC-20601/FIC-20602 for diesel exporting ;
Fractionator middle temperature TIC-20209; Fractionator overhead temperature TIC-20201;
Fractionator overhead pressure PI-20201; The stripping steam flow FIC-20501 of diesel
stripper.

MRS H: Se AN BGR & R B FIC-20601/FIC-20602; 43184 i % TIC-20209 ; 4rifEs
THHIELE TIC-20201; /3RS THHE /1 PI1-20201;  SE3MVA R EEVA L 287K & FIC-20501.,
4)Control range: Normally the C-202 level is controlled by the diesel flow rate exporting to
hydrogenation unit, with the flow rate increasing, the level decreases; with the flow rate
decreasing, the level rises.

EH 7R B C-202 W IEH RO T B S AN B/ BN A BT B R, mE BT, W
B s ERSRRN, WRIETEE
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[_ :I\
- - 520002 ]

C202

24

[i.iczomor |- -

_—_—— — — — =

Pk >
-—= } To hy?gjgn%létior
N -

P203A/B To%ﬁ% %—m

|
===
|
|
|
|

2

A 4

D201

5)Normal adjustment IE % i %

Influence factor F41i K & Adjustment methods 1% /7%

The control valve of diesel _ .
As the control valve opening reduces, the level drops, and vice

versa. il IFFREW N, W F e 2 TG

distillate entering the drum £&

bkl e S

As the hydrogenation/tank control valve opening increases, the
level will drop, and vice versa. 4&j1 22 Jin &/ X 42 i) 18 R T
N R T

The control valve of diesel
exporting  4&i Ahi% $a il i

Valve opening on the line of o ) i
As the valve opening increases, the level will drop, and vice

versa. {1 K~ R 2 TH .

diesel to re-absorption tower

S0 E= A ROE R TR

Valve opening on the line of o ) i
As the valve opening increases, the level will drop, and vice

versa. {1 R R R 2 TH .

diesel to wash oil line &3 %

PRI 2RI 1T

6)Troubleshooting: % 15 :

Fault 1% | Cause J5[H Actions &b ¥ 5y

The process of diesel exporting Line up the process of diesel exporting
is not lined up.S&M AR FEANE | process flow {338 L& AU AL «

Switch to the standby pump. )4 % % FAL
C-202 level | Diesel pump failed %&i %2 f [ Y pHmP

. ﬁo

rses: C-201 bottom t ture is t

. - ottom temperature is too

T LT , ,
high and diesel components Reduce the tower bottom temperature. [#1I%
become heavier R

C-201 il L ok v S 2 7 AR o
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Fault ;{4 | Cause J5i[#l Actions AbHE 7772
Valve inner leakage of wash oil to | Check the process and handle the inner
C-202.7F¥Eih % C-202 )TN |leaking valve fa A ife, AbFE AR,
The flow rate of C-202 stripping ) o
] Adjust the flow rate of C-202 stripping steam.
steam is small . . e
o V% C-202 IR AR &
C-202 iR D
Lean absorption pump failed. 71" | Switch to the standby pump. )4 % £ FIHL
W 2 P Fo
Diesel distillate line blocked £¢i# | Line up the diesel distillate line. {2/ 451 i H
i R 2 T
The line of rich absorption oil ] ) ] o )
_ _ N Line up the rich absorption oil line returning
returning to tower is blocked & " ot T
o towerv 131H & i AR
i 5 155 8 2 s "
C-202 level
_ _ Adjust fractionator middle temperature to the
drops. Fractionator middle temperature ] )
X _ _ ... . |range of 220 to 260 °C by a middle section
C-202 ¥ | is too high or too low 7@ H# | lating ST —HE R 45
) o circulating. 81— NEL, SO0 T e D
L L T R

£ A %3] 220~260°C i [l 4 -

The line of gas returning is
blocked ik £k 1#% %&

Line up the process of gas returning. {235
REE L

The flow rate of C-202 stripping
steam is too large

C-202 iRIRZINENX

Close more the stripping steam control valve
and adjust the flow rate of C-202 stripping
steam. /N RIR ARV IR, P8 C-202 1142

Actions of runaway situation: if the C-210 level is out of control, then switch to the fractionation

stabilization post of the emergency shutdown plan for accidents.

RAEALEE . 35 C202 Wi B I HIVE T NS Tl 58 B S L5 i R WA 2 R AL

(12)Control of C-203 level
C-203 WL
1)Control range: 30-70%.
EHIEE: 30~70%.
2)Control range: £ 5% of the tower C-203 level set point.
Pl H br: B C-203 YT B E (5%

3)Control range: Opening of the flow control valve FIC-21001 for heavy wax oil exporting ;

Fractionator heavy wax oil extraction temperature TIC-20108; Fractionator overhead

temperature TIC-20201; Fractionator overhead pressure PI-20201; The stripping steam flow

FIC-20801 of heavy wax oil stripper.
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RS H: EERMANBOR & R ITE FIC-21001; 74854 Sl R 2 TIC-20108 5 /-1 IE T
TR TIC-20201; /i@ TR L 71 P1-20201;  E bR $e /R $2 2875 & FIC-20801
4)Control range: Normally the C-203 level is controlled by the diesel flow rate exporting to
hydrogenation unit, with the flow rate increasing, the level decreases; and with the flow rate
decreasing, the level rises.

770 BE C-203 Wi IEH 140 T i By SMEOR B/ = I oo B m], e BT, Wi
R RERN, BT .

i = I

<

LT_J N
| |
€203 ! L
—ir = R IR
1L1C20802 4 | | -
] | Ta Ihy?oj%;ne%—nhatior
|
c201 , > e
@ P206A/B P205A/B oY

To teﬁ( farm

5)Normal adjustment: 1F % 1 5 .

Influence factor i Kl & Adjustment methods % J5 %

Opening of control valve for heavy | If opening of the control valve increases, the level will
wax oil distillate exporting i 1# | lower; and vice versa. ¥ il [RTFFEIE K, R N k2Tt
I3 BT R T 5 o

The opening of control valve for If opening of the control valve decreases, the level will
heavy wax oil distillate entering lower; and vice versa. ¥z #il| I& Lk N, W R B R T
drum FEREE> HEREERROTE | .

The opening of control valve for If opening of the control valve increases, the level will

heavy wax oil distillate returning to | lower; and vice versa. 5l &1 3K, I K%, k2 Tt
tower GRS F SOSEHIRITEE | &

6)Troubleshooting: 5% 717 :

Fault #1% | Cause JE[H Actions AbF 5%

C-203 level | The process of heavy wax . _ _
Line up the process of heavy wax oil exporting

rises. ol exporting is notlined up | . o i sheono i
RIBGAE D MAE. .

C-203 i | il SMECRAEANE
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Fault )L % | Cause J5i[#l Actions AbHE 7772
7t Heavy wax oil stripper
bottom pump failed E i H75 | Switch to the standby pump. )4 2 4 FINLZE
PR IE I IR W b
The flow rate of C-203 _ o .
o ] Adjust the flow rate of C-203 stripping steam. i
stripping steam is small . e
o  C-203 IR AR .
C-203 Jfe 28/
Heavy wax oil components ]
_ . Reduce the temperature returning to tower.f#1&
become heavier i il 41 5> .
. SIETRE -
Heavy wax oil component ] N
) . Increase the temperature returning to tower. &
becomes lighter i i £H 53 T
Em/R o
e
Fractionator heavy wax oil Adjust the heavy wax oil fractionator temperature
temperature is too high or to a suitable range by adjusting the flow rate of
too low 731834 B M iR FE i | heavy wax oil circulation. il i H Sl E 3R &, K9
e I OER VR e U R TR R B A IS Y Y
The line of heavy wax oil
C-203 level o o e
g entering into the drum Clear and clean the pipeline.{2]if & £ .
rops.
P | blocked it i F ik 5
C-203 1 .
T The flow rate of C-203 Close more the stripping steam control valve to
Gt

stripping steam is too large
C-203 Ve 281K

adjust the flow rate of C-203 stripping steam.><
NSRRI, % C-208 VIRV .

Heavy wax oil circulation
pump failed H i 1 PR 22 ik

&

Switch to the standby pump. ¥ # % & HIHL % .

Actions of runaway situation: If the C-203 level is runaway, then take the actions of the

fractionation stabilization post in the emergency shutdown plan of accident.

RABALEE . 35 C-203 VI H P b Y B, DN N S T 58 B U 5 i b R AR 2 AL A0

(13)Control of D-202 naphtha level
D-202 A 5 it AL FA) 42 il

1)Control range: 20-50%
EHEE: 20~50%.

2)Control range: £ 5% of D-202 level set point.
Pt BAR: D-202 A7 %2 (5%
3)Control range: Naphtha flow rate FIC-20402; D-202 level LIC-22201.
MRS AR FIC-20402; D-202 #i LIC-22201
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4)Control range: D-202 level is controlled by the opening of level control valve.

As the control

valve opening increases, the level decreases; as the opening of the control valve decreases,

the level will increase.

i) 75 2K D-202 BT A2 d BT 42 6] R T LA A PR o P IR BEF R, D s ) I R Ok

s W BT

TR

Coking gas/Naphtha
F S/ AR

Y

Coking gas to compressor

D202

é z P209A/B

EWNSR =B
1122201 [ —{L1C22201 [
|
|
|
|
|
r122202 F-—-[ FIc22202F——-i
TN e NI
|
i R
X 750204
Fa To C204

5)Normal adjustment: 1F & 1 %

Influence factor

EAEIEES

Adjustment methods % 77 1%

Opening of D-202 level control

valve

D-202 i i 1 T 15

As the opening of the control valve increases, the level
decreases; and vice versa. i 4 il I/ FF B K, W T %
k2, WHFE -

Opening of Unstable gasoline
control valve ANE g V3 W 15 1%

As the opening of the control valve decreases and the
level decreases; and vice versa. % il & T BN, Wi
B e, WETHE .

6)Troubleshooting: % 15 :

Fault Bl &

Cause J5

Actions b ¥ Jy vk

The process to C-204 is not
lined up. & C-204 VifE Ail

Line up the process.{T @i fE .

Level rises.

Condensation oil pump
failed Bt i 2= s

Switch to the standby pump. JJ# 2 4 NI %

VB kT

The oil-gas temperature of
fractionator overhead is low

after cooling. ¥ Ty <4 J5

I I

Increase the temperature. #2515 /% .
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Fault Bl % Cause G Actions b3 52k
Interface is full. S 1 Vi Lower the D-202 interface.[#{% D-202 JL1f .
Contact the instrument people for handling.lk %

Inst t failed. {3 &
nstrument failed.{X 3% ¥ & P

o Open more the cooling water control valve to
Inlet temperature is high. A\

st s reduce the temperature after cooling. J1 k¥4 21 2%
FLJE &

R HRFERI, PRARA JEIEE .

Level drops | Fractionator overhead

TR B % reflux pump failed 73184515 | Switch to the standby pump.17]4 £ 4 FHLZE
[ 7L 2 P
Interface level is empty. 5 | Increase the D-202 interface level. 425 D-202 5t
7 (178

Level

D-202 pressure fluctuated | Control the D-202 pressure stably.’ D-202 [ 7;
D-202 & 71930 A

fluctuates.iik

T 3

Actions of runaway situation: If the D-202 oil-gas/water interface level is runaway, then take the

actions of the fractionation stabilization post in the emergency shutdown plan of accident.
IRAEALBE: 7 D-202 W P hIVEE, U NS R B S LI E T AR E BB )

(14)Control of D-202 naphtha/sewage interface level

D-202 3 i i /15 7K S 1) 42 il

1)Control range: 30-70%.

EHIEE: 30~70%.

2)Control range: £ 5% of the D-202 interface level set point.

I HbR: D-202 S E (5% .

3)Control range: Opening of control valve FIC-22203 for D-202 interface level; D-201 interfaces
level LIC-22202; Oil-gas temperature T1-22201.

XS4 D-202 Stz e FIC-22203; D-201 Ftii LIC-22202; <R SE T1-22201.
4)Control range: D-202 oil-gas/water interface is controlled by the opening of interface level
control valve FIC-22203. In the case of constant flow rate of water entering D-202, if the
interface control valve opening increases, the interface level will decrease; if the interfaces
control valve opening decreases, the interface level will increase.

720 D-202 FH1H A& B A 46 1R FIC-22203 FFEE#HI1. #E D-202 K& —eh, 5%
VT RERE R, FRm TR ST RSN, S BTt
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Coking gas/Naphtha Coki
AR/ AN S B RS
Tk l

ng gas to compressor
99 P

D202 1122202 |~ | LIC22202
|
i
| FT22203 |=—~"| FIC22203) ~~
| |
|
V7 il i BN ® D203
A 2203
e
é § P210A/B

5)Normal adjustment: 1F & 1 %

Influence factor 50 [ 2

Adjustment methods % 77 1%

Opening of D-202 interface control
valve D-202 Fit 144 i & 5

As opening of the interface control valve increases, the
interface level decreases; and vice versa. 51 4% i & 7T

FER, FAm R Rz, FdhE.

The flow rate of acidic water
injection at fractionator overhead 77
TR TR KT E N &

As the flow rate of the injection increases, the interface
level rises; and vice versa.jE N & K AN T & k2, #
[N

D-202 inlet temperature
D-202 A I3 i

As the temperature increases, the interface level
decreases; and vice versa. & g i AL N, k2, F

T T o

6)Troubleshooting: % 15 :

Fault #1% | Cause J5 [

Actions &b ¥ Jy vk

water AEEE T AT K

Unstable gasoline contained | Find Cause and lower the water containing. & Ji

S P N

Inner leakage in the

Interface overhead cooler of oil-gas Cut off the inner leaking cooler. 4 N s 174 #1485 U]

level rises | /circulating water IZTHI< | .

Frm BT | A AKA EEE NN

The pipeline of D-202 to
D-203 is blocked
D-202 % D-203 &2kt %E

Clean and clear the pipeline. il £k .

Hengyi Industries Sdn Bhd 3% 52k

(3C3) ARRATR Page 245 of 924




Flexicoking Unit Technical & Operation Process Specification HYBN-T4-06-0401-2021-1

Fault #1% | Cause J5 [ Actions b3 512k

P-210 acid water pump failed

Switch to the standby pump. {3 2 & FHHLZE .
P-210 it A 5 i Y pHmp "

Contact the instrument people for handling.lk 5 1%

Inst t failed {3 s
nstrument failed {X 3% &k & -

Interf P-202 pump falled Switch to the standb IEZIEN
nterrace WITCNh 10 the standby pump. 7K o
P-202 HLIE

level drops

Frim &

Water injection line blocked | Clear and clean the water injection line.{#]38# 7K

K2 9 2.

Actions of runaway situation: If D-202 oil-gas/water interface level is runaway, then take the
actions of the fractionation stabilization post in the emergency shutdown plan of accident.
IRPERCRR: 7 D-202 /K Sl P Ve, e NS 5 5 B Tk i VAR E B A
5%

(15)Control of D-203 naphtha/sewage interface level

D-203 7 1 1 /75 7K A Fr 428 il

1)Control range: 30-70%. $=#IVul: 30~70%-

EHFERE: 30~70%.

2)Control range: + 5% of D-203 oil-gas and water interface level set point.

FEH| HFr: D-203 {/K S BE(H£5%

3)Control range: Opening of flow control valve FIC-22304 for D-203 oil-gas /water interface
level; D-201 interface level LIC-22302; Qil-gas temperature TI-22301.

K Z%: D-203 VK S ¥ R T B FIC-22304; D-201 Fitifi LIC-22302; i< IEE TI-22301.
4)Control range: D-203 oil-gas/water interface is controlled by the opening of interface level
control valve FIC-22304. In the case of constant flow rate of water entering D-203, if the
interface control valve opening increases, the interface level will decrease; if the interfaces
control valve opening decreases, the interface level will increase.

) 55 D-203 /K FHHI A 1 ST 4% 6 ) FIC-22304 JEE4HI 1. #E D-203 /K& — 2 i,
FHERITEERG R, S R FHERIT RGN, St BT
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e

< D202 )

AL/ A% %1&%%5&%%)1

| L122202 F-1 L1c22202|»:

|
[ F122203 |== =] FIC22203[ =~
T
|
- o
X FD203
e
é § P210A/B

5)Normal adjustment: 1F & 1 % ;

Influence factor S0 K&

Adjustment methods 1% J5 1%

Opening of D-203 interface control
valve

D-203 1 4 1 iR FF &

As the opening of the interface control valve increases,
the interface level decreases; and vice versa. 7 [ % il &)

JFPEER, SRR R, FrlTheE.

The flow rate of Acid water injection
R KENE

As the flow rate of the injection increases, the interface
level increases; and vice versa.7E N & KA THE: 2,

Fhm R

D-203 inlet temperature
D-203 A [ i

As the temperature increases, the interface level
decreases; and vice versa. &g i AL N, k2, H

T T o

6)Troubleshooting: % 15 :

Fault #1% | Cause J5 [

Actions Kb ¥ Jy vk

Interface Secondary condensation

oil | Find Cause and lower the water containing. % Jil

level rises | contained water —Zk &t | K, BEARAEE K.

Frm BTt | K

TEIR KA ED 2% 4 U

[circulating water 25 T <,

Inner leakage in fractionator | Cut off the inner leaking cooler. 4 P i 174 &1 %5 1)

overhead cooler of oil-gas 538

The pipeline of D-203 to
D-204 is blocked
D-203 % D-204 k15 %E

p

Clean and clear the pipeline. il & 45 .

P-212 pump failed
P-212 F i

Switch to the standby pump.1J#: % £ FINLZE .
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Fault ;i % | Cause Ji [ Actions AbH 7772

Instrument failed 1 & i [& Contact the instrument people for handling. !¢ & 1%
RALH

Interface P-210 pump failed Switch to the standby pump.J#e £ H %% .

level drops | P-210 #1752 &

FHI TR
Water injection line blocked | Clear the water injection line. f3liE £ /K & .
KSR T 28

Actions of runaway situation: If the D-203 oil-gas/water interface level is runaway, then take the
actions of the fractionation stabilization post in the emergency shutdown plan of accident
IRPERCER: %7 D-203 /K Sl Va0 NS 5 5 B Tk i VAR RE B A
5%

(16)Control of D-203 naphtha level

D-203 A i A i 5

1)Control range: 20-50%.

Ve 20~50%.

2)Control range: + 5% of D-203 level set point.

il HAx: D-203 W1 5 E (5%

3)Control range: Naphtha flow rate FIC-22302; D-202 level LIC-22301.

MXSH: A im e FIC-22302; D-202 #{fi LIC-22301.

4)Control range: D-203 level is controlled by the level control valve. As the opening of the
control valve increases, the level decreases; and as the opening of control valve decreases,
the level rises.

Pt 7720 D-203 R 1 A2 VAR I 1) 0RO PR s o) £ o o] MR BE TR, BT B s o) Rl T B2 9k

AN, BT
AR/ =24 nh/  Coking gas/Third stage condensation oil/Acid

M Coking gas to compgessor
LB EFHIL
\ 4 Coking gas to compressor

D203 > | L|T22301 |- {L1czzs01 |

|
[ F122302 |=—— FIC22302|‘“‘E
oy ST >
X %204
e

To C204
é E P211A/B
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5)Normal adjustment: 1F % 1 5 .

Influence factor S0 Kl &

Adjustment methods 1% J5 1%

Opening of D-203 level control

valve

D-203 ¥ 1 2 1] I/ FF &

As the opening of the control valve increases, the level
decreases; and vice versa. 7 [ 42 fill IR ¥ & K, W T %
&2, T E .

The flow rate of P-211 condensation

As the flow rate of the injection increases, the level

oil injection increases; and vice versa.jE N & K& 2, W
P-211 BtiMENE i~ B
6)Troubleshooting: 5% 17 :
Fault Bl% | Cause J5i[H Actions 4 7777
Level rises | The line to C204 is not lined | Line up the process.fTiE iR 2.
W _E Tt up £-C204 JitfE A il
Condensation oil pump Switch to the standby pump. )4 2 % FHHLZE
failed ¥4I 22 b
Fractionator overhead Increase the temperature. $& =i ¥
oil-gas temperature is low
after cooling. 2 T7 i <% J5
AR
Interface level is full #LTiji% | Reduce interface level of the D-203. 41 D-203 %t
18
Instrument failure {XF ¥f& | Contact the instrument people for handling. B¢ %
PEL N
Level drops | The temperature after Open more the cooling water control valve to
VROH T B cooling is high ¥ J& &5 & reduce the temperature after cooling. 7 K4 #1 4%
R HKPEHIIR, PRI SR .
Interface level is empty 5[ | Increase the D-203 interface level.#& & D-203
7 I8
Level D-203 pressure fluctuated. | Control D-203 pressure stably. 4 D-203 J& /4%
fluctuates | D-203 & /73 5) .
TR B

Actions of runaway situation: If the D-203 level is runaway, then take the actions of the

fractionation stabilization post in the emergency shutdown plan of accident.
RAEALEE . #7 D-203 W S HITE L U N SR R ST LTk R o AR e AL

(17)Control of D-204 naphtha level
D-204 A i il UL )47 il
1)Control range: 20-50%.
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EHEE: 20~50%.

2)Control range: £ 5% of D-204 level set point.

i HAR: D-204 T B (H+5%

3)Control range: Naphtha flow rate FIC-22401; D-204 level LIC-22401.

MRS AMHRE FIC-22401; D-204 ¥ LIC-22401.

4)Control range: D-204 level is controlled by the level control valve. As the opening of the
control valve increases, the level decreases; and if the opening of the control valve decreases,
the level will rise.

PEi 7730 D-204 W 2 A VAT 2 ) IR T BE A A o e RO BT, YRT8RO B2 9k
N VR BT

FEAL S/ BR TR .
Coking gas/Acid yvater ALK F 0204
\ Coking gas to C204
|
D204 1122401 |F-{LIC22401 F
|
|
|
|
|
[ F122401 |~~~ FIC22401} =~
T
|
H e
i 20204
e To C204
é z P213A/B
5)Normal adjustment: 1F % i %
Influence factor 5§40 K & Adjustment methods 1% /77
Opening of D-204 level control As the opening of the level control valve increases, the
valve level decreases; and vice versa. [ 42 fill IR ¥ &K, R
D-204 14 [ 4 i 16 - B TR Rz, WS

6)Troubleshooting: 7 7 :

Fault 1% | Cause J5[Xl Actions AbF 5 ik

The process to C-204 is not

Line up the process.FTiE AL,
Level rises | lined up & C-204 jiifE AN il

o _E T Condensation pump failed

. N Switch to the standby pump. JJ#: 2 4 NI % .
SR )
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Fault 1% | Cause J5[Xl Actions AbF 5%

Fractionator overhead
oil-gas temperature is low
after cooling. 2 T <& 5

I I

Increase the temperature. $2 =R ¥

Reduce the D-204 interface level [&{ik D-204

Interface level is full 5 -

Contact the instrument people for handling. Bt &

Inst t failure 13 3R i
nstrument raliure =R {)‘(%ﬂ\fio

Increase the control valve opening of cooling
The temperature after )
water to reduce the temperature after cooling.

Level drops | cooling is high ¥ J5 i JE =i o )
U KA A KR, R IR

AT S -
Interface level is empty 5[ | Increase the D-204 interface level.$¢ 5 D-204 5
= i1

Level .

fuctuat D-204 pressure fluctuated. | Control D-204 pressure stably. 5 D-204 J& /4%

uctuates
i D-204 & /1% 3 Pz
TR 5

Actions of runaway situation: If the D-204 level is runaway, then take the actions of the
fractionation stabilization post in the emergency shutdown plan of accident.
IRAEALBE: 7 D-204 W HPEhIVEE, U NS R B S T AT AR E R ER ) .

(18)Control of D-204 naphtha/sewage interface level

D-204 3 i i /15 7K S )42 il

1)Control range: 30-70%.

EHIEE: 30~70%.

2)Control range: £ 5% of D-204 oil-gas and water interface level set point.

) Hbr: D-204 y/K S5 5E (H 5%

3)Control range: Control valve opening of FIC-22402 for D-204 oil-gas/water interface level;
D-201 interfaces level LIC-22402; oil-gas temperature T1-22401.

MR SHL: D-204 oK T 6] BT FIC-22402; D-201 Ftifi LIC-22402; i< iR T1-22401.
4)Control range: D-204 oil-gas/water interface is controlled by the opening of interface level
control valve FIC-22402. In the case of constant flow rate of water entering D-204, if the
interface control valve opening increases, the interface level will decrease; and if the interfaces
control valve opening decreases, the interface level will increase.

7 D-204 PR/K S A H ST % 1 FIC-22402 FFRE# 1. 2t D-204 /K&—E i,
FEBTTRERE R, SR SR FUEIRIT RN, ST
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Coking gas/Acid water
FAL /BRI AKCR

B

D204

Y

C204

2

> [ 122402 |- {L1Cc22402 |
T

| FT22402 |=— | F1c224oé|————|
T |

—
D209
to D209

5)Normal adjustment: 1F & 1 %

Influence factor 50 R 2

Adjustment methods % 77 1%

Opening of D-204 interface control
valve

D-204 Ft iz T

As the opening of the interface control valve increases,
the interface level decreases; and vice versa. 51 3% i) &

PR, i B R, FHEJhE .

Flow rate of acid water injection 2
PEIKENE

As the flow rate of the injection increases, the interface
level increases; and vice versa.J¥ N & KA & R,

Frim .

D-204 inlet temperature
D-204 A I3 i

As the temperature increases, the interface level
decreases; and vice versa. & g i AL N %, k2, #

T T o

6)Troubleshooting: % 17 :

Fault Bl % Cause J5i [l Actions 4b3 57k
Inner leakage in the cooler of
fractionator overhead oil-gas Cut off the inner leaking cooler. & 4 J 1 ¥4

Interface KA HIBE N IR

[circulating water. BTy A | HI2RTIBR.

level rises 7t | The pipeline of D-204 to D-209

Tt blocked

D-204 % D-209 & 414 %E

Clean and clear the pipeline. il £k .

Instrument failure 1% 3 i &

Contact the instrument people for handling.

PRARBCRALEL

Interface
P-212 water injection decreased
level drops P12 FK B Tl
- K= P
S R

Open more water injection control valve to
increase the flow rate of water injection.Jf K
TR, $REEKER.
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Actions of runaway situation: If the D-204 level is runaway, then take the actions of the
fractionation stabilization post in the emergency shutdown plan of accident.

RPEALTE: 45 D-204 JUK T PSR, e NSO SR 5 S 5 1 3 VAR E I 0

\
T

(19)Control of C-204 sensitive plate temperature

C-204 R BB )47 il

1)Control range: The temperature TIC-22705 of C-204 sensitive plate: 105-130°C.

FEHE R C-204 R 1% TIC-22705 £ 105-130°C

2)Control range: Normally the temperature of C-204 sensitive plate is controlled within the
above range to ensure that C2 of liquefied gas is on specification, but the temperature of C-204
sensitive plate should not be controlled too high to avoid excessive desorption, affecting quality
of dry gas. The temperature of C-204 sensitive plate should be controlled within +5 °C of the set
point.

e Hbp: IEW AT C-204 RENGE LRI LRV RN, fREBIL T C2 &1, {H C-204
REMGR A B EGI S, DAL, m+E, C204 REWUREZFEHI B EL5C.
3)Control range: Temperature TI-22708/T1-22714 of E-216A/B return to tower; Flow rate
FIC-22302/FIC-22401 of desorption tower feeding; Temperature T1-22709 of middle section
returning to tower.

MHRSE: E-216A/B IRIFIRSE TI-22708/TI-22714; fftWi¥sidtkl&: FIC-22302/FIC-22401;
BUREIRE: TI-22709 1% /1 PIC22901.

4)Control range: Normally C-204 sensitive plate temperature is controlled by adjusting the
middle section oil flow rate to control the temperature of E-216A/B absorption / desorption
tower bottom liquid returning to tower; In order to realize the purpose of temperature controlling
of the C-204 sensitive plate, the return temperature of E-216A/B absorption /desorption tower
bottom liquid and TIC-22705 simultaneously apply to two control valves FIC-22801/FIC-22802.
77 IEH C-204 RS 42 i 2 il i AR h BomfiE, Skiz ) E-216A/B WSUER 15 T
WRIEIRE, E-216A/B WA AR IR B4 SRR K IR B4 T 2 1 TIC-22705 [R]A 4 F 21
FIC-22801/FIC-22802 W™ 7 gk A7 2 1H],  @E ik B4= ] C-204 R EURR B 1) H 1)

V
1 (215 D
(=== ==~~~ e}~~~ -~ e [ricezzos F—-—-—---1
I
i — L |
<—i—‘ I - l—:—»
|

I
! ( E216A > C204 < E216B > i
I
| 1

' 8}%% c n C' uI Pg% R Middle section circulating oil
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Influence factor

EALIESES

Adjustment methods % 77 1%

Control valve opening i

T

If close more the control valve, main flow rate of E-216A/B reduces,
the temperature will decrease, and vice versa.></Nifi 75 &, E-216A/B
FERmERD, WE TR Rz BT

The extraction
temperature of middle
section circulating oil

B A b b R R

If extraction temperature of the middle circulating oil is high, the
tower bottom temperature will be high; and vice versa. ' B34 i i
R A, BRI S R TR

The flow rate of middle
section circulating oil

BAEA i

If the middle section circulating oil flow rate increases, the tower
bottom temperature will be high; and vice versa. " B AR I &K,
IR m: RZ PR .

The middle section
re-boiler load of

desorption tower f#EW

If the load increases, the sensitive plate temperature will rise; and
vice versa & fifi, REBEIRIEE ETH R TR

T vh BCEE A A

T 71381k C205 ETE /) i, W, R WK,
6)Troubleshooting: % Ab#

Fault Bl % Cause Ji[A Actions Ab3E 777k

Fractionator bottom
heating source

interrupted. 15 & #A5 A Ik
C-204 bottom

Fully open re-boiler control valve to increase
heat exchanging, and find out the cause and
restore the heat source as soon as possible. 4>
TRE AT, BInEGAE, R SLRIA SRR
R, R R IKE

temperature . ]
Pipeline of Re-boiler

drops ; ss .
blocked. i #5 5 i 1% &

Cut off, clean and clear it. VI, FEEYE.

C-204 i E R — ]
Line of desorption tower

middle Re-boiler blocked
FAR I 4 T B Y 2R T 2

P

e

Clean and clear the line. Fiif {5 ¥k

C-204 bottom level is low
C-204 bottom

temperature is

or zero.

C-204 M ke =

Control the bottom level within the specification
by the control valves of C-204 feeding and
discharging.ifiid C-204 BERLFIHURHZ 6, K
P JEC VR T 7% M AE FR b Y TR A

high

L Middle section oil
C-204 &I % =

circulating temperature is
high H BUHE PRI B

Reduce the middle section oil circulating
temperature. P H BOM G IR
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Fault 31 % Cause & Actions b3 512k

Reduce desorption tower bottom

] Excessive desorption or | temperature by closing more the control valve,
The desorption ) )
. |low pressure of and increase desorption tower pressure by
gas contain liquid

BT I

desorption tower fi#W it | opening more the fractionator overhead control
JEE B AR T A valve T i 5 /I 1 1) Fee R IR WAL Ak e 25 Gl 52
A I I /N B ST AAE AT 5 T 428 W v AR S T T o

Actions of runaway situation: If the desorption tower bottom temperature is runaway, then take
the actions of the fractionation stabilization post in the emergency shutdown plan of accident.
DRAEAC T S AT R R LE P RV, D NSO G S LTV b (R 23 TR RS E AL A

(20)Control of C-204 bottom level

C-204 Je AL A%

1)Control range: 30-70%.

FEHFEE: 30~70%.

2)Control range: +5% of C-204 level set point.

) Hbr: C-204 % E (5% o

3)Control range: C-204 feed flow FIC-22302/FIC-22401/FIC-22202; C-204 level LIC-22703.
X ZH: C-204 R & FIC-22302/FIC-22401/FIC-22202; C-204 ifi1fi LIC-22703
4)Control range: C-204 level is controlled by level control valve opening of FIC-22702.
FIC-22702 opening controls stabilizer overhead reflux in proportion. As level control valve
opening of FIC-22702 increases, C-204 level decreases; and if the control valve opening
decreases, the C-204 level will increase.

i 7 20 C-204 I A2 R Th 425 i) 1) FIC-22702 JF FE# il 1) . FIC-22702 (171 & 5 fee B Tl Al it
AT EGIEST, W FIC-22702 JFEEJT K, C-204 Wi T F4; il TR, C-204
W T
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I Fas i »K\
L :
|
| Fy22702 | —- - | || |
l
|
|
l
204 T —1 | < E232 >
C20 | L1C22703 | - C207
S :
- : |
| Ficze2702 | —~!
|
5)Normal adjustment: 1F & 1 % ;
Influence factor s [K 2% Adjustment methods 1i% /5 1%
Opening of C-204 level control If opening of C-204 level control valve increases, the
valve level will lower; and vice versa. i [ 2 il & 7 FE ok, W
C-204 3 [ 45 1) 16 FE TR k2, WS
Opening of C-204 control valve for | If the control valve opening increases, the level will
feedstock increase; and vice versa. ¥z il &7 &K, W BT k2,
C-204 ALz 18 T B2 N S
C-204 bottom temperature If the temperature increases, the level will lower; and
C-204 BRIRE vice versa. Ji g b, W FRE; Rz, TS
C204 BRI RIS WAL BT, Rz, W R R
C-204 overhead pressure If the pressure increases, the level will increase; and
C-204 T & /7 vice versa.Jk Jj FF, W EF Rz, IR BE.

6)Troubleshooting: F % 717 :

Fault 1% | Cause J5[Xl Actions AbF 5 ik

The process to C-207 is not

Line up the process.FT iR
lined up % C-207 JifE /il piep &

Level rises | b 7a WS ()9 48 K Bl IR

R R L7 78 P AL ) AR
i 1) — AR L e R PR AL ) O

Stabilizer reflux becomes
large Fa @ I R E AR K

Reduce the reflux.j&/b A& .
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Fault 1% | Cause J5[Xl Actions AbF 5 ik

C-204 feeding increased;

fractionator bottom
Reduce C-204 feeding to increase the bottom

temperature is low.
P temperature. i/ C-204 ¥k}, R EERIEE.

C-204 #ERH IR, EIRIRE
%

Contact the instrument for handling. ¢ 521X & 4t
BLIE

Instrument failure {3 3 &

C-207 bottom temperature is
Reduce the bottom temperature of the C-207.f%

high

Level drops 9 I ik C-207 BEiHE .

‘ C-207 HJRi L =

AT . : i
C-204 feeding interrupted Find Cause and restore the feed of tower. &k
C-204 it wL &y JRR, RE R .

Level

Auctuat D-204 pressure fluctuated Control the D-204 pressure stably.} D-204 [+ /J

uctuates
: D-204 JE /133 P TR
TR B

Actions of runaway situation: If the D-204 level is runaway, then take the actions of the
fractionation stabilization post in the emergency shutdown plan of accident.
RAEALE . #7 D-204 W S HITE L R NS R ST LTk i o AR e KAy

(21) C-210 Liquid level control

C-210 WAL

1)Control range: 30-70%.

FEHIFER: 30~70%.

2)Control target: + 5% of the columnC-210 level setpoint.

i HAx: C-210 I 5 E (5%

3)Related parameters: C-210 feed LV-23102; C-2010 level LIC-23102; exporting flow rate
FI1-23102.

HXZ%: C-210 #bkl LV-23102; C-2010 M LIC-23102; #hi%kii & F1-23102.

4)Control mode: C-210 level is controlled by the feed control valve opening LV-23102 and
exporting flow rate FI-23102. The opening of LV-23102 is controlled by LIC-23102, exporting
flow rate FI-23102 and stripping steam flow rate FIC-23101 is in proportional control; With the
decrease the opening of LV-23102, the C-210 level decreases; With the control valve opening
increases, C-210 level increases.

7 C-210 W 2 HERHzEHI IR LV-23102 [T 5 40k & FI-23102 #2541 LV-23102 )
TFEE H LIC-23102 Kk A7 45, #Mi% i & FI-23102 5548757 & FIC-23101 Lh izl ; LV-23102
KN C-210 VI TR, FE| RITEERE R, C-210 Wi BTt
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|

FY23101

::iﬂ low pressure steam

e + T
1 1
4_1_ : ! t 1 A5,
1
i | ! |
- i i i To
]
cz210 ——— ,FI,%“’E__
| |

j =rE231

g " i P2ZTA/E
5)Normal adjustment: 1F % 1 5 .

Influence factor 52 K 2 | Adjustment method 1A %% 75 7%

Light gas oil feed control o _ _
As the control valve opening increases, the level rises, and vice

;j;;;’g;;; PR | orsa b bIIFRER K, WO S 2 R

Control valve for light

gas returning to the As the control valve opening reduces, the level drops, and vice
column BRI e B4 | versa Sl IRIT EEIE R, W NI Rz BT

]

6)Troubleshooting: 5% 717 :

Fault ¥l % Cause J5[H Action 43 512

light gas oil exporting _ _ . .
Line up the process of light gas oil exporting

process flow is not lined X o
process flow {3 i il S BOR R -

C-210The rise | up #u VAN BCRFE AN 8
of the liquid Light gas oil pump P-227

level failed #2042 P-227 i | Switch to the standby pump. {1 #: 2 % FAHL % .
C-210 W £ | B
T+ The pipe returning to the

s

Line up the pipe returning to the tower {23 j £ &

2.

B Aran

column is blocked. [ &4

RS
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Fault 31 % Cause G Action b3 5%

Stripped steam reduced | Adjust the flow rate of steam stripping. i 1573 H2 7%

FAREITR D FR

The flow rate light gas

returning to the Adjust the flow returning to the column with an

c.210Th fractionators increased %) | appropriate flow rate. 75 & & E & E R 2.
- e

TR T T S B F G K

level is low _ .
i C-210A the flow rate of Decrease the opening of stripping steam control

C-210 Wi F | | _ _ o ‘
- stripped steam increased | valve, adjustC-210 stripping steam flow rate.></
+ e b . , e e

C-210 VR ZINE KR IR ZRATERII, A C-210 VU8R

Gas return line is blocked

‘ Line up the gas return pipe. {83l R 44 2k .
HIRR I FE

Actions for runaway situations: if the C-210 level is Actions of runaway situtaions, then switch to
the fractionation stabilization post of the emergency shutdown plan for accidents.
RAFALE . A7 C-210 W s HITE L, R N 5 S s L7k i oy A e A4y

(22) Control of C-207 Sensitive plate temperature

C-207 RN FE 12

1)Control range: The sensitive plate temperature TIC-23306 of C-204 is controlled to
150-180°C.

FEHVEE: ¥ C-207 REMR 2 HI7E 150-180°C.

2)Control target: In normal operation, the bottom temperature of stabilizer is controlled within
the above range to ensure that the gasoline 10% is on specification, but the temperature of
stabilizer should not be controlled too high to avoid the influence of C5 content of liquefied gas,
The temperature of C-207 sensitive plate should be controlled within £5 °C of the set points.
PEHIEHbR: B ERAE AR e IR B e BRVEE Y, DRUERIH 10% s Gk, (HRR 8 HE R B2
eyl e, LRI AL R C5 &, B C-207 REBURIEEBE(H+5TC .

3)Related parameters: E-220A/B return column temperature TI-23309/T1-23310; stabilizer feed
rate: FIC-22702; stabilizer feed temperature TI-23304; If the above parameters fluctuate, the
bottom temperature of stabilizer will fluctuate.

XS4 E-220A/B jRIZIRE TI1-23309/T1-23310; g bkl &E: FIC-22702; FaiE HdbEHi
JE: TI-23304; FEE L) P ESHuah = 5lERE R RIRE TIC-23306 %3] .

4)Control mode: In normal operation , the temperature of stabilizer is controlled by adjusting
E-220AB inlet steam control valve with TIC-23306 working on the two control valve
simultaneously, leading to achieve the purpose of controlling the temperature of stabilizer

sensitive plate.
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P T2 IR AR E B RO B 4 )2 I 1 I 5 E-220AB A 28R I IR SEILR,
TIC-23306 [A] i 1 I AE P A2 1 L, 508 T a2k 3814 ) A 0 e SR AR, E 1 H R o

< E220A

Middle pressure
steam

R 269K DS201

C207

I
I
I
|
|
I
I
I
E220B >:
I
I
|
|

5)Normal adjustment: 1F % 1 5 :

Influence factor 540

=

Adjustment method 1% J7 72

Control valve opening 1

T

If close more the control valve, main line flow rate of E-220A/B
reduces, the temperature will decrease; and vice versa.></N i 1 [& ,
E-220A/B F s, WE R k2 BTt

Medium pressure steam
temperature H E 7R

JE

If the temperature of medium pressure steam is high, the bottom
temperature of the column will be high; and vice versa.H & 7875 iR &
BRI & R TR

Medium pressure steam
circulating flow rate #1 /&
SR

If the medium pressure steam circulating flow rate increases, the
bottom temperature of the column will be high; and vice versa. " &
APEARE R, WRRE S R TR,

6)Troubleshooting: 7 AbFE:

dropped sharply
C-207 Ji I 5 = 8

Hr
NG

heating source is
interrupted. 38 i A5 R

Fault 1 % Cause JF[A] Action b3 751k

C-207 bottom Fully open re-boiler control valve to increase
Fractionator bottom ] )

temperature heat exchanging, and find out the cause and

restore the heat source as soon as possible.

T EGBAR T, HnBCAE, FR S
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Fault IL %

Cause JR[Xl

Action #bH 7%

D214 73 52 D308 i
(VAERANE

771 LIC23401 R ZF#(% D214 Wifi. +f D308
T JIR Az R — R, RN K IR A
4.

Pipeline of Re-boiler is

blocked. . #% 15 4 1 2E

Cut off, clear and clean it. VI, BiiBiEvbE.

The condensate
pipeline of medium
pressure steam is
blocked. H1 i Z& 7K #E 47K
EA I

Clear and clean the line. Fiif {5 ¥k .

C-207 bottom
temperature is
high

C-207 i JE =

C-207 bottom level is low
or empty

C-207 JER MR Eas

Control the bottom level within the
specification by the control valves of C-207
feeding and discharging.i@ it C-207 3k} F1H
BHZ I, 4 2 T VT 42 A AE SR AR Y L Y

C-207 bottom steam
desuperheater is blocked
C-207 Ji 7570 i a1 28

Clear and clean the line. Fiif {5 ¥k

C-207 feed is interrupted
C-207 KL b

Inspect the process flow, restore the feed.

A, IKE R

Liquid is carried
at the top of the
tower BT i

The bottom temperature
of the column is too high
or the pressure of

stabilizer is low. &R

JEERE B8 B AR 58 B IR I

The bottom temperature of the column is
decreased by reducing the opening of control
valve; the pressure of stabilizer is increased
by reducing the opening of pressure control
valve at the top of stabilizer i i 56 /N 1 18] 4
IS E BRI AL, 83 0 /N e BE T 4% 1 42
mEfR e

Actions for runaway situations: if the bottom temperature of the stabilizer is Actions of runaway

situtaions, then switch to the fractionation stabilization post of the emergency shutdown plan for

accidents.

SR AL 2 RS E T R TR LR LR P VO B, U N ST 5 R S 5 i b R 2 AR 2 R AL

(23) Control of C-207 bottom liquid level

C-207 JE IR 42 il

1)Control range: 30-70%.
EHVER: 30~70%-.
2)Control target: £5% of C-207 liquid level set point.
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i HAR: C-207 T B (H+5%-

3)Related parameters: C-207 feed rate FIC-22702; C-207 level LIC-23302.

MHRSH: C-207 #bkHALE FIC-22702; C-207 #il LIC-23302 C207 TiiJ% /1 PIC23501.
4)Control mode: C-207 level is controlled by the opening of level control valve
FIC-23801/FIC-23802. In normal operation, the C-207 column level is controlled by the

exporting flow rate of stabilizer bottom or the flow rate of the hydrogenation unit, if flow rate is

increased , liquid flow rate will decrease, and vice versa.
770 C-207 WA & Wk T2 1 ® FIC-23801/FIC-23802 JT =M1 . & C-207 WA 1F % 1

DU HIAE B AN 2 N el B, R BT, RN R

RN, TS

N\

L

1

|/

Cc207

LIC23302
—] I

@

E232

EZ215

To hydrogenation

R

Sy [N ==

(1523502 | -
I
§t}—.>

. S X |

A217

(n

J

E218A/B

? > ? P217A/B

5)Normal adjustment: 1F % 1 5 .

Influence factor 50 R 2

Adjustment method 1/ % J7 73

Control valve opening of the
exporting stabilizer bottom
oil 37 H& R iih A MG il 1R T
i3

Two control valves are manually selected to control; when the
control valve opening is increased, the level drops; and vice
versa. F-al e £ A il IR A7 s i) s Pl IR BESE O, W R
B R2 It

Stabilizer feed flow rate #& 7

bR

When feed flow rate is increased, bottom level increases; and

vice versa. Btk Bk, BRI, &2 F%.

Stabilizer bottom temperature
Fei o P8 IR

When the temperature is increased and liquid level drops; and
vice versa.iln & FFF, WAL R RZWAL BT

Stabilizer overhead
pressure Fa g B TiE /)

When the pressure is increased, liquid level rises; and vice
versa.Jk Jj BTt WAL ETbs R R

6)Troubleshooting: 7 7 :

Hengyi Industries Sdn Bhd

TS (%) FRAH

Page 262 of 924




Flexicoking Unit Technical & Operation Process Specification HYBN-T4-06-0401-2021-1

Fault Bl% | Cause 5[ Action AbFE J5 ik
The stabilizer bottom
exporting oil process flow is | Line up the stabilizer bottom exporting oil process
not lined up. FRE S RiAt | flow. {818 A2 e 18R I AN BUR AE .
TBARAE AN
C-207 — )
liquid level Stabilizer bottom oil pump Switch to the standb Y L
iquid leve ) . . witch to the stan pump. o
a failed F iz A M BE A ’ -
rises
. The pipeline of stabilizer o —
C-207 ¥Kif o Cut off, clear and clean the pipeline. J] k5 &
gt bottom reboiler is blocked. o’
TSI A L ’°
. Increase the C-207 column bottom temperature,
The column is flooded due to N N
e reduce the reflux flow rate.#25 C-207 3K,
malfunction. #:{E 34 - o
TR 8
By adjusting the column bottom temperature and
Stabilizer bottom the heating steam circulation flow rate, stabilizer
temperature was too high bottom is regulated to the specified range.ifid i
stability F& e 38 I E I = IR BB N ARV IR &, A E B R R
BREN
C-207
Stabilizer feed was
level . i Adjust and restore the feed flow rate of
interrupted F& e #5 iEkL & G ]
dropsC-20 " stabilizer. 71 2 fa e I kL
7 WTH T PE .
Stabilizer overhead
pressure decreased sharply | Adjust the overhead pressure. -5 10 % /7
Fe 8 P& TUE ) ST B
E220 EHiits, BTiE ) E s
51 For B A VLI R ZH kR S D) BR R G (2 .

Actions for runaway situations: if the C-207 level is Actions of runaway situtaions, then switch to
the fractionation stabilization post of the emergency shutdown plan for accidents.

IRAEALBE: 7 C-207 W P hIVa I, U NS S B s L7k T AR E BB 73 o
(24) Liquid level control of D-208 liquefied petroleum gas

D-208 AL A i A 425 )

1)Control range: 30-70%.

EHIEE: 30~70%.

2)Control target: level fluctuations range of stabilizer overhead reflux drum is set (D-208) to
15%.

bl AR BOE AR E BE TR BIAGE (D-208) W 8 7E Hl+5% .

3)Related parameters: the stabilizer overhead temperature T1-23301; after-cooling temperature
TI1-23501; Stabilizer overhead pressure PIC-23501; D-208 LIC-23501; D-208 level LIC-23502.
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The fluctuation of above parameters will cause the level LIC-23501 of stabilizer overhead reflux
drum D-208 to fluctuate.

RS FRE B TR T1-23301; A5 T1-23501; @& Tk /) PIC-23501; D-208 i)
[l LIC-23501; D-208 5ifi LIC-23502; D208 #}ik & FIC23601. L EZHupah < 5| dfa e H i
[y f# D-208 i1 LIC-23501 3 .

@Control mode: In normal operation, the level LIC-23501 of stabilizer overhead reflux drum
D-208 is regulated by the flow rate FIC-23301 of liquefied gas processing unit or the FIC-23601
of stabilizer overhead reflux.

7720 FRE BT R (D-208) I IEH I 2R AL AL B LT FIC-23601/F: & B Tl 2l
FIC-23301 M & KT .

|
~NEESFED2
( Y ) N?r?—c%%d;r%seéd gas(t)03D203
E219A/B
-«
T v :
< D208 LIC23501
/

e

2 ( iﬁ
€207 P215A/B

5)Normal adjustment: 1F % 1 #:

Influence factor i A & Adjustment method 5 7772

C-207 overhead If the overhead temperature of C-207 is high, liquid level will
temperature rise; and vice versa.

C-207 Thi /& C-207 T fE i, Wi s S PER.

Reflux pump extracting flow | If the extracting flow rate is high, and the liquid level will drop;
rate [IVLZE & and vice versa i th &K, WK TR 2 THE .

C-207 Reflux flow rate If the reflux flow rate increases, the liquid level will drop; and
C-207 [=] i & vice versa. [A B3 M TP R TH

C-207 overhead pressure If the pressure rises, the liquid level will drop; vice versa./% /17
C-207 TiiJ% /) i WAL TR R TR

6)Troubleshooting: 7% 7 :

Fault Il % Cause 5 [H Action AbF 5y
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Fault L%

Cause JR[X

Action AbFE %

D-208 liquid level
increased
significantly

D-208 ¥ 1 K iE b Tt

Liquid entrained in vapor

stream due to malfuction

(e

Start the retuning column reflux, and
reduce the C-207 overhead
temperature. 5 I &IE R, R C-207
O 52

Stabilizer overhead reflux
pump failed. & i 35 10 [B] 9 52
i

Switch to the backup pump. 1] #t £ %
ﬁo

The stabilizer bottom
exporting oil process flow is
not lined up.f& s £ 0 AM ik
AN

Check and contact the relevant
department to line up the exporting oil
process flow. fG AT e &, 818 SNBURFE -

Instrument failed 1% 3 i [

Switch to bypass on site and contact
instrument operators to deal with it.#{37

ek, BRARDGRALHE.

D-208 liquid level
decreased
significantly

D-208 3 i K T F%

The stabilizer bottom
exporting oil process flow is
not lined up correctly. £ &
TG /MBS 3

Check and restore the correct process
flow. K A Pk B 1L AR -

D-208 interface level control
valve failed and fully
opened, and interface level
did exist.

D-208 Fi4 i e 4= %, S

»g
P
I

Switch the D-208 interface level control
valve to bypass operation , and
decrease the opening of bypass control
valve; increase the D-208 interface
level, contact instrument operators to
deal with this interface level control
valve.

D-208 FHimei LA, [R5/ L I
JFE, $2rm D-208 S, IBERMGEALH
TR .

D-208 liquid level
fluctuated
significantly

D-208 i I KM 5

D-208 pressure fluctuated.
D-208 J& /i3

Adjust the D-208 pressure control valve
PIC-23501.1 % D-208 J& /4% il &
PIC-23501,

Cooler internal leakage 44

Laakl

Switch off the leaking cooler. ¥ it i) ¥4
KAV

Actions for runaway situations: if the D-208 level is Actions of runaway situtaions, then switch to

the fractionation stabilization post of the emergency shutdown plan for accidents.
IRAEALBR: 7 D-208 W P hIVEE , U NS R B S LA T AR E BB )
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(25) Control of D-208 liquefied petroleum gas /sewage interface level

D-208 A A =5 K S R |

1)Control range: 30-70%.

EHIEE: 30~70%.

2)Control target: D-208 steam and water interface level is set to +5%.

) Hbr: D-208 y/K T 15 5E fH 5%

3)Related parameters: D-208 steam and water interface level control valve FIC-23502 D-208
interface level LIC-23502 interface; after-cooling temperature TI-23501.

HHRSHL: D-208 /K S 1R FIC-23502; D-208 St LIC-23502; ¥4 )5iEfE T1-23501.
4)Control mode: D-208 steam and water interface level is controlled by the opening of the
interface control valve of FIC-23502. When the water flow rate entering the D-208 is certain,
with the increase of the opening of interface control valve, the interface level will decrease; and
vice versa.

77 D-208 FR/K S A H S 4% 1 FIC-23502 FFFE# 1. 3t N\ D-208 /K& — & i,
FEBITRERE R, SR N R FUEIRIT RN, ST

-—
A~EEL = D203
N (| E219a/B |)
RN
< D208 >
LIC23502
M == . %= D209
Py -
cz207

5)Normal adjustment: 1F # iJi %
Influence factor i X 2 Adjustment method i $& J7%
D-208 the opening of interface With the increase of fjaa-epering @hirteriagescontrol
control valve valve, the interface level will decrease; and vice versa.
D-208 it 44 il 16 FE FrEwI IR, S N Rz, Rl E. o

With the increase of temperature; the interface level will

D-208 outlet temperature ) . o .
decrease; and vice versa.ii B = AL R %, vz,

D-208 i i i

BN
To D209
6)Troubleshooting: 74 7 :
Fault Bl% | Cause &[] Action KbH 7%
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Fault Bl% | Cause &[] Action KbH 5%
Exporting process flow is See the process flow drawings and line it up. &%
Interface

not lined up.#ME LA E AR SRR

level rises

o Contact instrument operators to deal with.Jk 51X
S Tt Instrument failed {7 H

FHhHE,

_ Increase the cooling water circulation flow rate,
After-cooling temperature

o reduce the after-cooling temperature. Jf K& 17K
Interface was too High ¥ J5 i& & = N

IR, PR R

level drops
C-207 overhead ) .
Frim T R Raise the overhead temperature of C-207 4%
temperature was low C-207 HETHIR

- b Im % .
C-207 S TR (G o

Interface Control the pressure control valve to keep the
D-208 pressure fluctuated . L
fluctuates o D-208 pressure stable. il D-208 J /4 i) [ f
s D-208 & /13l
FHH AN D-208 J& /1 Ffa.

Actions of runaway situtaions: if D-208 steam and water interface level is Actions of runaway
situtaions, then switch to the fractionation stabilization post of the emergency shutdown plan for

accidents.

RPEALTE: 45 D-208 {UK T P, U N SR B S 5 1 3 VAR E I 20

éj\o

(26) Control of compressor suction oil and gas temperature < JEAL AR B A4 )
1)Control range: 35-55C.

FEHNEE : 356~557C.

2)Control target: Temperature fluctuation range of compressor suction oil and gas temperature
is set to £5%.

Pl EH bR BOE BN Bl AR B 3)E F+5°C

3)Related parameters: compressor suction oil and gas temperature T1-20401; after-cooling
temperature T1-20302/T1-20304; air cooling temperature T1-20301; The fluctuation of above
parameters will cause the compressor suction oil and gas temperature T1-20401 to fluctuate.
RS AR AR T1-20401; 4 5 iR T1-20302/T1-20304; 7% J5 iR £ T1-20301; .
VA -8k s o5 51k RN ElAURE T1-20401 30 .

4)Control mode: In normal operation, the compressor suction oil and gas temperature TI-20401
is regulated by after-cooling temperature T1-20301 which is adjusted by using the air-cooled
inverter / the flow rate of cooler circulating water

077 2 AEH DA T1-20401 155 I 254 A8 5 45 2574 Ja B T1-20301/3 15 44l
AP K B R T .
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1N

e

C201

I
T1C20201] _ Q::Q
: (= o]

[ T120301 |-

A201

(] E219a/B |)

[T120302]-

v

| -

O PR B T A<
SIENINE

Fractionatro overhead gas to

< D201

compressor suction

g

5)Normal adjustment:

1B R

Influence factor

Adjustment method i % J7 i3

AL ES
C-201 overhead If C-201 overhead temperature is high, the temperature of TI-20401 will
temperature increase accordingly; and vice versa.

C-201 Tili J&

C-201 Tl fZ &, TI-20401 & EAH R THEr s SRR

After air cooling
temperature =% 5

R

If after air cooling temperature is increased, TI-20401 temperature will

increase accordingly; and vice versa. =74 Ja i fE Tt &, T1-20401 35 AH

RTh i R B

After water cooling
temperature /K% JG

R

If after water cooling temperature is increased, TI1-20401 temperature

will increase accordingly; and vice versa./K¥ G5B TF &, TI-20401 ¥

FEARTH s R UF R

6)Troubleshooting: % Ab#

Fault Bl &

Cause J5

Action &b HE Jy v

T1-20401 Temperature

drops
TI-20401 J& % %

The fractionator
overhead temperature /
after air cooling
temperature/after water
cooling temperature
dropped; 73 18 # T 2 /4%
R IR K R

B 5

Increase fractionators overhead
temperature/ air cooled inverter / after
water cooling temperature.. #5718
T2 A A KV I i
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Air cooling tube was Cut off and clear the tube. V)5 i id &

TI-20401 Temperature e
Blocked %74 i i) & Ho

rises

Water cooling tube was Cut off and clear the tube. VI3 55 id 4
T1-20401 &% ET+ 9 R

Blocked /K¥& & AU 28 Ho

Actions of runaway situtaions: if compressor suction oil and gas temperature exceeds the
control range, then switch to the fractionation stabilization post of the emergency shutdown
plan for accidents.

DRAEAC IR 2 SUENUN R B P Va DU NSO B S L7V (R 23 TR AR E X

(AT

(27) Control of middle section circulation returning to fractionator temperature 415 /1 BeAG
RS E TIC-20209 4%l

1)Control range: 150-280 C.

EHIEHE: 150~280°C.

2)Control target: The temperature of fractionator middle section is set to +20C.

e B AR BOE 2015 Bl B2 (B +20°C .

3)Related parameters: fractionator middle circulating flow rate FIC-21501; fractionator middle
section returning to column temperature TIC-20209; fractionator overhead
temperatureTIC-20201; fractionator overhead pressure PI1-20201.

R SH: SR Th BEI & FIC-21501; 73 i8¥s h Bk B IR FE TIC-20209; 731K THi iR 5
TIC-20201; 73 PEEETiHS & 77 PI-20201

4)Control mode: the temperature TIC-20209 of fractionator middle section returning to column
is controlled by regulating the fractionator middle section reflux and the heat exchange flow rate
of vacuum residue to regulate the returning to the column flow rate.

Pt 77 2 SRS b Bl B A A R T 2 U B v B A [R] UL ek H v e R SR U T R B
TR RAE I .

il T
: ik J A= VA 7HH
Al [ T1C20209 | Vactum residue
T ( E230 )
I
I
. _ _ _ _ _ _ _
e —
I - ] P204A/B
Cc201
5)Normal adjustment: 1E % 75
Influence factor 52 [ 2 Adjustment method i % 773
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The temperature of middle
section circulating reflux

returning to the column 1B

T [ B i

B lmliuik

When the middle section extraction temperature is increased,
the temperature of middle section circulating reflux returning to
the column will increase; and vice versa.#& & FH Bl VIR,

BT, R F B

The flow rate of middle
section circulating reflux

returning to the column B¢

When the opening of middle section and vacuum residue heat
exchanging control valve, the temperature of middle section

circulating reflux returning to the column will decrease ; and

P, vice versa. Jf K i B S5 e A 3 il i, S B RILR SR E T
IFERRIE R W, R2IEF.

6)Troubleshooting: 7 15 :

Fault Bl % Cause 5 A Action AbFE 51k

The temperature
of fractionator
middle section
circulating reflux
returning to the
column rises 41
B e B B 2
The

Fractionator overhead
temperature increased
significantly 431825 TH 0 K
Tt =

Raise the overhead circulating flow rate
or reduce the temperature of overhead
circulating reflux returning to the column
P e Tt B m B AR TSGR B B, PR
oy R TV i

Fractionator middle section
circulating pump failed 734 h

BABA R b

Switch to the standby pump. ¥ # 2 % ]
*ﬂlﬁo

The circulating flow rate of
middle section and vacuum
residue reduced H B 5 kA 17
B K

Increase the circulating flow rate of
middle section and vacuum residue #2 /&

Hh B 5 IO IR A

The fractionator pressure

decreased significantly 7115

JE 71 KIE R %

Contact reaction section to increase
fractionator pressure. % N AL 7

S B

TaE RGN C204 11t E216 B #4
=D

FEK E230 HUAE YRR b BRI R I IR
TIC-20209 7£ IE ' Ju. [

The temperature
of fractionator
middle section
circulating reflux
returning to the

column drops 4
TRaE b Bk B iR

The fractionator temperature
dropped significantly 7115 15
L K T BE

Increase fractionator overhead

temperature. $& = 43 1B I TH R

The circulating flow rate of
middle section and vacuum
residue increased H B¢ 5
[EEZD-%i*PN

Decrease the circulating flow rate of
middle section and vacuum residue />

Hh B S IR R G A B
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Fault Bl % Cause 5 A Action AbFE 51k
FE T B Fractionation column top Contact reaction section to reduce the

pressure rises 7} EE T L /7 E | compressor suction pressure. Ji £ Bl
It AT FEARSEHLA TR T

The fractionator bottom .
Increase fractionator bottom temperature.

temperature decrease 7318 % o
S TR IR IR

B O T B2 PR

Actions for runaway situations: if the temperature of fractionator middle section returning to
column is Actions of runaway situtaions, then switch to the fractionation stabilization post of the
emergency shutdown plan for accidents.

DRAEAL IR 27 03 TR 0 v Bl MU P EH P VA, DR N OISR B s LTV R 23 TR AR E X

(AT

(28) Control of C-205 Liquid level

C-205 AL HHE

1)Control range: 30-70%.

FEHFER: 30~70%.

2)Control target: 5% of C-205 liquid level set point.

il HAx: C-205 W1 W E (5%

3)Related parameters: C-205 feed rate FIC-22901; C-205 liquid level LIC-22901.

HXZ%: C-205 R & FIC-22901; C-205 jfi1fi LIC-22901 C-205 T5i /£ 77 PIC22901.
4)Control mode: C-205 liquid level is controlled by the opening of LV-22901 level control valve.
In normal operation, the level of C-201 is controlled by the rich absorption oil to C-201, when
the flow rate is increased, the liquid level will decrease; and vice versa.

77 C-205 W A2 T 4% ] 1) LV-22901 JFEE4 I ). 55 C-205 I I 15 0L~ B s R
M C-201 Wym s, E BTy, W N E SRR, T

S
mEN

Absober desorber@
overhead gas

g e T22°
1) 1) —
§ N A 55 THT A< e
—— E203 >
C205 [ Lic22901 | - C201
I
B '
I
1
[ Lv22901 |
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5)Normal adjustment: 1F % 1 5 .

Influence factor i A & Adjustment method % 572

The control valve opening of When the opening of the control valve is increased, the liquid
reabsorber bottom oil exporting | level will drop; and vice versa.

PR IR AN I ROT R | S RITREROR, WU R R T

When the feed flow rate is increased, liquid level will drop;

Reabsorber feed T iE
sabsorber feed FH Mt and vice versa. #ERHE RO BTF: RZIKIH T R

FE PR W TR &M i) 1 T 3h R AR RO L 5 €205 Ti s A

C205 Ti & f1E
TR TG T, R T

6)Troubleshooting: 5% 717 :

Fault i % | Cause J5i[Xl Action b3 5

The process flow of

-205 liquid reabsorber bottom oil Line up the process flow of reabsorber bottom oil
- iqui
level ri * | exporting is not ine up FE i | exporting. ST MR
evel rises
, R AN BORAEAN 18
C-205 1

Reabsorber gas feed carried o
7t Check the process flow to prevent liquid was

ith liquid IR s AR
ﬂﬁmw A carried in it A5 A FE B LA
5

Reabsorber overhead temperature was
regulated to the specified range through
Reabsorber overhead -
adjusting the reabsorber overhead temperature

AL VR T PP VAT TG K P A T, 2 14

B A

C-207 liquid | temperature was too high £
level drops | WS 85 To0 A5 5 vy
C-207 i1

TR
Reabsorber gas phase feed _
Adjust reabsorber gas phase feed temperature.

temperature was high F "% ik
g 9 1 PR 2 SRR

BEARRERHR E =

Actions for runaway situations: if the C-205 level is Actions of runaway situtaions, then switch to
the fractionation stabilization post of the emergency shutdown plan for accidents.

RS, A7 C-205 RIHEE s HI VL DU N ST SR B S L v R 2 AR E R AL
PRI : C205 VRALHl A TG LU, PR SCS JG i Az i B L AT 4 ok, By 1k e R 40 1 0
1 RS R B SO A

(29) Temperature control of diesel exporting from plant (hydrogenation, tank farm)

S R B IR ] Ol BEXO
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1)Control range: the temperature of diesel to hydrogenation unit is 45-115°C; the temperature
of diesel to tank farm is 35-55°C.

VG Geah R IEEE T1-20607 45~115°C; L X iEE 35~55T

2)Control target: the temperature of diesel to hydrogenation /tank is set to +5°C of set points.
I HAxR: B8 B S INE/GEX IR E T1-20605 {H+5°C .

3)Related parameters: diesel and rich absorption oil after heat exchange temperature
T1-20602/T1-20603; after air cooling temperature TIC-20609A/TI-20610. after the three-way
valve temperature TIC-20606; diesel to hydrogenation unit temperature TI-20607; diesel to
tank farm temperature T1-20605.

MRSHE: S S E o 45 I3 T1-20602/T1-20603; =74 J5 R % TIC-20609A/T1-20610.
=I5 IR E TIC-20606; SEi 2 AR AL TI-20607: 54 2 5 X 5% T1-20605.

4)Control mode: In normal operation, the temperature of diesel to tank farm is controlled by
A-204 diesel air-cooled inverter; the temperature of diesel to hydrogenation is controlled by the
flow rate of diesel before air cooling and after air cooling; Temperature control of diesel to
hydrogenation and tank farm can be achieved by adjusting the diesel air cooling inverter and
after air cooling.

Py 3 IR S A X
BHEW ARSI, W
Seuh 2SS HE DR H A

H1 A-204 S 2 v AR HOR PR s Sith 22 0 SR B Hh Sl 23 7% i
A A S 2 IR AR A3 1 T S A 0 1 AL T A % )

¢

‘= Wil Rich absorption oil
E203
Lﬁﬁ - ~-fFica0606)

L L o

€202 To Hydrogen
|

#& ¥4 7k Circulating water

E205A/B
C201 TI20605
- g
P203A/B g § > I HE X
To tank farm

N

5)Normal adjustment: 1F % 1 5 .

Influence factor 51 _ e
Adjustment method i % /572

E

Increase the opening of three-way valve for diesel to hydrogenation,
Three-way valve the flow rate of diesel to main line increases, the temperature will
opening =i &) JF & rise ; and vice versa. Jf KE A =IBR, A EHBE M, EE

Bt RZ T
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Three-way valve
opening =& & T &

Increase the opening of three-way valve for diesel to main line, the
flow rate of diesel to main line increases, the temperature will drop ;
and vice versa. Jf K E#g =@ ®, FEmER N, BE R, k2 BTt

Air cooling inverter =74

Reduce the opening of air cooling inverter, diesel exporting

temperature will rise; and vice versa.

FNBRA, SEMANERE BT RZ TR,

6)Troubleshooting: % Ab#

Fault Bl % Cause Ji[A Action AbEE 75 1%

Diesel to

hydrogenation Diesel to tank farm was leaked to | Shut off the valve and increase the

temperature is
low S&3H 2 INE IR
JEAIK

hydrogenation pipeline. %% %= fif
X NI E A E 4

diesel to hydrogenation temperature.
PIBRIT], fem S naim L .

Diesel to
hydrogenation
temperature is
high S 2 &R

JE

In diesel exporting process flow,
cold line valve was leaking.%&7H 4

ARV % 1 P U

Shut off the valve and decrease the
diesel exporting temperature YR &[]
FRARAME IR . .

Diesel exporting
temperature is
high Z&3 A& TR JE

,%

Diesel extraction temperature
was high. &7l H R =

Adjust diesel extraction temperature
and reduce diesel exporting
temperature. 1A% S5 i R E,  FEAIG
Seh AMRIRTE .

Actions for runaway situation: If the diesel exporting from the plant | (hydrogenation, tank farm)

exceeds the control range, then switch to the fractionation stabilization post of the emergency

shutdown plan for accidents.
REEHRE: PSR RO O, DO MBI, W A B R T
R 7 VR AR E B AL EE ) o

(30) Control of D-21
D-210 &AL 2 il

0 liquid level

1)Control range: 30-70%.

EHFERE: 30~70%.

2)Control target: Flush oil tank level is set to £5%.
FEH HFR: Pl s i BOE I £5% .

3)Related parameters: light gas oil tank level LIC-23102; flushing oil flow rate FI-21102;
flushing oil tank level LIC-21201.
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MRSH: RESMEERAL LIC-23102; kil E FI-21102; #idebEE iz LIC-21201,
4)Control mode: In normal operation, flushing oil collecting tank level is controlled by the
opening of LIC-21201 flushing oil control valve. when the opening of control valve is increased,
the liquid level will increase ; and vice versa.

P T 2 PR 1 H S OO b e I LV-21201 JTEEEEH], P ROT BERE K,
VBT T A RO RN, VR B

—| ’7 E231
( > Unfiltered low pressure
lushing oil equipment
Y SR R
| | 4233 W& B
o SR206A

D210 TR i
€210
SR206B Filtered low
Vopiz | ssure flushing
|
DR S N—
L TP

|Z

Filtered high pressure

P2274/B \‘_/ flushing oil
f > P2184/B

5)Normal adjustment: 1F % 1 5 .

Influence factor MK %& | Adjustment method &% /5%

The opening of flushing oil | When the opening of control valve is increased, the liquid level
collecting control valve It | will increase; and vice versa.#%il I/ B, Wi B )2
T T A 1R T B

Flow rate of flushing oil to | When the flow rate is increased, the liquid level will rise; and vice

tank Py THEEEER & versa. it &K, Wi BT R R

6)Troubleshooting: 5% 717 :

Fault 21 % Cause G Action Ab 3 512

. . . Line up the flushing oil exporting process flow and
Flushing oil exporting

Flushing oil . increase the opening of front and rear valves of
tank level process flow was not lined fushi i ter (B3 Pk T AN AL T
ank leve N X ushing oil flow meter. {538 #Hk Az,
o up i A BOR AR AN R,

rises MM Ve E AT SR .

W LT | Flushing oil pump failed 7

Switch to the standby pump. )4 2 4 FHLZE

e
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Fault 1% | Cause J5i[A] Action 4b3E 757
Flushing oil minimum
reflux valve flow rate Check the process flow to deal with the valve. 5 2
increased MEHIER/MELR | AEAL BRI
I AL 4 0
Liquid level indicator failed | Contact the instrument operators to calibrate the
TR T4 7~ AR i instrument. Jik R AR TRIR
The flow rate of flushing oil _ _ _
_ S Decrease the opening of flushing oil valve used
used in  oil injection
_ for pump and heat exchanger and reduce the flow
point of each pump and _ .
_ _ rate of sealing oil for the pump and heat
Flushi i heat exchanger is too high. h N N
ushing oi . |exchanger.o/PILAE . HFN Vel ], FE
tank level B B aS P e E B
ank leve N3 BPYLH .
TN A e i
drops #hitit [ . . . .
. Liquid level indicator failed | Contact the instrument operators to calibrate the
M ORRE | . _ vz "
TR 7~ AR i instrument. Jik R AR TRIR

The flow rate of light gas oil
exporting increased i i

NS PN

Reduce the opening of light gas oil exporting
control valve. /b i i 4B i I .

Actions for runaway situation: If the level of the flushing tank exceeds the control range, then

switch to the fractionation stabilization post of the emergency shutdown plan for accidents.

SR A% A L« S e o R VR T Y L U N RO G R B A TR R AR E R R )

(31) Temperature control of D-210 flushing oil
D-210 e 2 ) 45 1
1)Control range: The temperature of the flushing oil is controlled at 100-150°C.
FERIVEEE R 4] 100~150°C.
2)Control target: set the flushing oil inlet temperature value to £ 5 °C.
el AR BOE R P i B RER A £5°C
3)Related paramete