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Start-Up Plan of CDU /VDU
Y — W T FHF

1 Overview of Unit EE#LR

According to the arrangement of the company’s start-up network, No.1 Refinery Dept.’s
Atmospheric and Vacuum Distillation Unit, Light Ends Recovery Unit and Acid Gas & LPG
Treating unit started on 6" September 2019 and was shutdown on 14" September 2019
after the preparation of materials for downstream units (Kerosene Hydrotreating, Diesel
Hydrotreating, Hydrocracking and Aromatics Complex). After shutdown, the atmospheric
and vacuum distillation unit has implemented some technical renovation projects.
AT I LM 2 4E, Bl — 3 E s E . BRRWCRE . ks E T 2019 F 9 H
6 HIT4, ATNIERE OFUREIE. SEEh]. ez, JTRikE) swraiE, ToH
14 P4, 4528 J5 W D3R5 B St 130 Helmi H .

Present situation of CDU/VDU: 1) The electric desalter D-101 and D-102 need to withdraw
oil, undergo maintenance for the mixing valve and need to be filled with oil; 2) Withdraw oll
from pre-distillation column and atmospheric column; 3) The atmospheric column is
protected by nitrogen. Technical changes have been made to atm. 2-sidedraw and atm.
3-sidedraw gas return line in the gas stripper. Atmospheric column and gas stripper
requires nitrogen displacement; 4) Maintenance of the atm. OVHD vapor/ crude oil heat
exchanger E-301C and pressure test is concluded; 5) Change the vac. 4-sidedraw/
desalted crude oil heat exchanger E-510 to mixed wax oil water cooler and undergo
pressure test of the pipeline. The vac. 4-sidedraw and desalted crude oil should be
isolated by a plind plate; 6) Steam purge furnace tubes of atm. furnace and replace the
thermocouple (temporarily installed during furnace dryout) at the furnace outlet with blind
flange.

Present situation of LER Unit: After stopping the circulation, material is not discharged.
System maintains pressure. There is no need to handle it before start-up.

Present situation of Acid Gas & LPG Treating Unit: After stopping the circulation, material
is not discharged. System maintains pressure. There is no need to handle it before
start-up.

HWIREEEIUR: 1 Biihi# D-101, D-102 1B, MIBRAR, TEEEM: 2) Y.
WHERSRM, 3) WIESAR . BURY, FRIREE AL W S BUHIR A S R AR
5, W EIEAVIRIE R A E S 4) WA AT IR E-301C KifE, Xk 4S

5) kDY e/ J JEl R 2S E-510 SONIR AR K e 2%, BT, U AN i Ja S5 E B
FES: 6) WIE I EZIRWE, W D3 CHUPEHER s HoAEE 2.
BRERWCEEEIVR: FHEAEARRE, RSEMRE. TFLETATRELR,
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PR EIUR: N ERBE, RGRIE. JT AT R E LR,

2 Organization and Responsibilities H£AH &R T

Group Leader: Zhang ChongLin
HAC: TR
Deputy Leader: Wei ChengYao, Song YuLong
RIHK: BEWEE. REH
Process Team: Responsible person is Wei ChengYao. The team members include: Cao
Qiang, Li HouLiang, Zhao Jie, Wo LunYue, Li XueQiang, Zhang Cheng. Mainly
responsible for the preparation of the start-up plan, the organization of staff training on the
start-up plan and undergo assessment for the staff. The relevant work on the start-up is
divided. The team is organized to complete relevant works on the start-up and solutions to
the problems that could exist when undergoing start-up is also proposed. Relevant
responsible person is urged to implement the solutions.
TZH: mBWPEA T, 4R, R, FES, B KRR, k. k. e &
ﬁ%%ﬂﬁiﬁi,ﬁﬁﬁiﬁﬁiﬁ$%%w,#Nﬁiﬁﬁ%ﬁ TF T RIAE R ARt
T, AR ERIT LA TAEAZS, FEXIT Lo A2 sP AR e i) I e th ik v %8, I
ﬁﬁﬁ% TE N SE
Equipment Team: Responsible person is Song YuLong. The team members include: He
JianGang, Qian Zhen, Zhao Jie, Wo LunYue, Li XueQiang, Zhang Cheng. Mainly
responsible for the equipment inspection and maintenance, transportation system and to
be responsible in establishing an inventory on equipment, must be equipped with special
tools and have spare parts for certain equipment. Must also train team members on the
operation of the equipment. There must be implementation of temporary measures while
must resolve equipment failures and problems during start-up. Organize the construction
team to work with the process team to complete relevant works of start-up.
WA HRERMTT. Mo @R &R B IREER. 20, skil. Bt &
A ST WA LS (RS R, ST W& G, Bl L H T B S & & & i,
X PEAH B3 T F A BB, V& ST L UITR] PR IR e, A R T e R o R B 15 458
W b5 i i, 2H 2 DA L2 e O LA AR
HSE Team: Responsible person is Lin Jun. The team members include: Zhao Jie, Wo
LunYue, Li XueQiang, Zhang Cheng. Mainly responsible for establishing the guarantee
system in HSE, organizing the implementation of safety, fire protection and occupational
health protection facilities. Organize a risk assessment on start-up and establish an
inventory of personal protective equipment. Organize inspection and accepatance of
pressure vessels, safety accessories, fire alarm, occupational health and other safety

facilities. Responsible for safety during start-up, responsible for the safety and security of

6
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personnel and material during start-up as well as HSE works.

HSE H: HigEfior. Hil: BA. IREEER. 25958, 7kl Rf.iﬁkALiﬁI
HSE fRUEMAR R, HIVESLL4. THB- &Ei%?&m,ﬁm%IMH@ﬁﬁ fEvA
SEARGIK, EETINRTH M, HEREREEIERS. BRI JORIRE &EE
AR 2B, 5T TR B 224 Iﬂ%ﬁi]\m%Dﬁﬁiﬁ%ﬂ%ﬁéﬁﬂﬂ”ﬁ, XF It
TSR HSE TAEf 54T

3 Major Changes of the Project ¥ EZEIH

3.1 Adjustment of Gas Phase Return Port for Atm. 3-sidedraw in Stripping Column ;5312
BE=Z%BRSHERRE OFE

Gas phase return line for atm. 3-sidedraw and atm. 2-sidedraw is combined together in
the stripping column. Blind plate is added to the original gas phase return port for atm.
3-sidedraw JRFRIEH ZLRBCUMHIR I 20 5 7 AR A1 25 0, JRUH = 20U IR A1 E n

HEEHR .
C-300 C-301
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3.2 Addition of vac. water cooler of vac. mixed wax oil JFJE G &t itk 4 28

E-510 is used as water cooler for mixed wax oil, to reduce the temperature of mixed wax
oil to storage.

RN B E-510 1R AR A 4%, DAREARIR & i i 22 REIX 1R A

e N
EIEE L1
TRA I < »
Ditév71101 ZHEX
PV72101
=

T

PEHAK  —<
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3.3 Process Index Changes T 23515 &E

The temperature of mixed wax oil to storage is adjusted from 115-135°C to 90-110°C.
The temperature of mixed diesel to storage is adjusted from 40-60°C to 30-50C.
The temperature of residual oil to storage is adjusted from 140-180°C to 110-160°C.
TR 25 R i 115-135°C #5404 90-110°C

TRA SR 25 X IELE i 40-60°C %y 30-50C

T 2 FEX R 5 Fi 140-180°C i %4 110-160°C

4 Preparation Works for Start-Up FF T & T4E

4.1 Detailed disclosure of the start-up plan, on-site technical training activities, training of
operation staff in process, equipment, instruments, safe operation and other aspects. All
personnel involved in the start-up plan should be familiar with the start-up plan and aware
of clear procesures so as to ensure safe, stable and high quality start-up, do all the
preparations before start-up and do a good job in the identification of start-up risks.

XS IF LT RHAT VRIS, TR GRIGS), SHAE R LT TZ, . G
REEE T HARMRA, EEA S5 LRGN IT LT RME, PRIEE, U
WitRZ 4, FRa. BT, MU JT LAl & ik« TR, g JT LR IR AR

4.2 Prepare the operation records, shift records and process cards for each post

HER I & A BRI, STEIEAR, TZRA

4.3 Arrange the start-up personnel well

ZAHHFIT TR

4.4 Prepare the fire- and gas-fighting facilities well

MRS I BT d

4.5 Prepare the ignition rods and tools well

HEA I 3o KO i K

4.6 Ensure sufficient demulsifier, low temperature corrosion inhibitor, high temperature
corrosion inhibitor, neutralizing inhibitor and other agents

T ARG b7 G TR rhoRI 7 4 24 70 8 A

4.7 Confirm that the cold and hot residual oil line, cold and hot wax oil line and crude oil to
ISBL are unblocked

BNV PR 2k . A P G . k3 T A

4.8 All the equipment are in good condition and in normal standby condition

BER AT, LT IEW ST



CDU/VDU Start-Up Plan & & JT 1T J5 %

HYBN-T4-10-0002-2019-1

5 Overall Planning of Start-Up Progress F L% %
5.1 CDU/NDU g E%EE

Table 1 Start-Up Schedule of CDU/VDU
F 1 HRIEREIT THEE

Date ltem Remarks
H 4] T H w1

First day of . - _ _

Unit introduces crude oil in a closed circulation
start-up . T
. e B 5] Sl P R A A

JFLH—K
Ignite the furnace and increase temperature. Constant

Second day | temperature dehydration at 150°C for 8 hours

of start-up | In#P s kK FHR, 150°CHEIEMIK 8 /N

T K | Increase temperature to 250°C for hot bolting
THEZE 250°C BB %

Third day of | Increase temperature and switch crude oil to start

start-up sidedraw

LR | THERDIHR T 2

Fourth day ] ) )
Product quality adjustment and load adjustment

of start-up B AT —

B onm R A, DLa] U
JFLENR
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5.2 LER Unit BRI E

Table 2 Start-Up Schedule of LER Unit
2 BREPWCEEIT THEE

Date Iltem Remarks
H i H e
Second day o _ .
Unit is in a closed circulation
of start-up | _ o
| A E AR
HTE—
Third day of ) ) . .
art Put 1.0MPa steam hot circulation of E-630R into service
start-up
] E-630R1.0MPa 7575 2% B G
HLHE =K
Fourth day
Introduce naphtha for start-up
OFSIarup | i T
B3
vam i AUB

5.3 Acid Gas & LPG Treating Unit 7= i )25 &

Table 3 Start-Up Schedule of Acid Gas & LPG Treating Unit
b 3 7w R BT LHERESR

Date ltem Remarks
F i H #iE
First day of ) ) )
Introduce amine for circulation
SR o
Iz N
L —K
First day of ] ) ) )
Establish caustic for circulation
SR | st SR
i Y N N
LK
Fourth day 2 hours
Introduce LPG for start-up
of start-up A 2 /B
y :h
vam e AUBR

10
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6 Crude Oil Processing Plan XTI &H

Table 4 List of Crude Oil Processing Ratio
A4 i T — 5%

Nampe Sulfur API® Acidity | Firstuntil | Fourth day | Fifth day of | Sixth day

A content value | third day of | of start-up start-up of start-up

S = wi% TR1H start-up | FFLEIR | FLERR | FLESK
VARIIY SN
B

Seria 25.00% 25.00% 20.00%
R LT 0.07 39.00 | 0.21 34.00%

CPC 0.56 43.00 0.06 25.00% 25.00% 25.00%
Zafiro 5.00% 5.00%
FLIAEW 0.25 30.20 | 0.74
Upper 50.00% 45.00% 45.00%
Zakum

By A L BF 1.10 39.70 | 0.07 66.00%
Light Basra 10.00%
S e 5 2.92 30.20 | 0.01

11
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7 Analysis Plan 5347it%1

7.1 CDU/VDU analysis project & JE 2B

Table 5 Product Quality Temporary Analysis Items for Start-Up of CDU/VDU
5 CH R R BT LA TR I I A T — AR

Name | Pre-dist | Atm. Kerosene Heav | Mixed | Mixed wax oil Vac.
4% | .OVHD | OVH Wk y diesel TR v residu
oil D oil diesel | J&& al oil
WIT | E T W= SR PR
i 54 i
Item | Distillati | Distill | Density | Distill | Flash | Freez | 95% 95% Final | Carbo | Carbo
TiH on ation B ation | point ing point | point | boilin n n
range | range range | [N | point | 95% | 95% g residu | residu
dry dry dry VKA J=i A point e e
point | point point 2| FR | Bk
TRRT | AR TR =)
=3 TH 5
Unit °C °C mg/m3 °C °C °C °C °C °C m% m%
LA
Index <175 <175 776~ <260 240 <-49 <358 | =365 | <560 <0.3 17-23
LAY 839

Frequ | Once/ 2 | Once/ | Once/ 2 | Once/ | Once/ | Once/ | Once/ | Once/ | Once/ | Once/ | Once/
ency hours 2 hours 2 2 2 2 2 2 2 day

SR 12 | hours | 12 | hours | hours | hours | hours | hours | hours | hours | 1IkK/K
ANEE | LWRI2 | MBE L RI2 | L3RI | LIRI2 | LIRI2 | LRI | LIRI2 | LRI
AN AN || | N | | e | e

Note: The product has passed the test at two consecutive points and the analysis

frequency was changed to follow the company’s distillate output inspection plan

WM PREERNREH, PTKEONEA R DA R THRIBAT

12
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7.2 LER Unit 2R EINEE

Table 6 Product Quality Temporary Analysis Iltems for Start-Up of LER Unit

R 6 Rl Wk BT TR S o I e s H — 5

Name Stabilized naphtha Absorber dry gas Stabilizer LPG Remarks
R A A v UG Fi & BB R #E
Item Distillation range dry point Cs and above Cs and above
WiH TR A components components

Cs UL b5y Cs M LA 277
Unit T V% V%

LA
Index <175 <5 <1.9
BRI

Frequency Once/ 2 hours Once/ 2 hours Once/ 2 hours

R 1 RJ2 7NEF 1 IRI2 /N 1 IRI2 /NEF

Note: The product has passed the test at two consecutive points and the analysis

frequency was changed to follow the company’s distillate output inspection plan

W PREERDRERE, PTKEONEA R H DR R T RIBAT

7.3 Acid Gas & LPG Treating Unit = RfE%I %8

Table 7 Product Quality Temporary Analysis Items for Start-Up of Acid Gas & LPG

Treating Unit
T 7RG 2R BT AT B R N e A I E — 5

Name Purified saturated dry gas Purified saturated LPG Remarks
RS A< HFAL AR A S #/
Item H2S content Mercaptan content
TiH A S & i B B 1 12
Unit mg/m?3 mg/m?3
LA
Index <8
LD

Frequency Once/ 2 hours Once/ 2 hours

BR 1 IRI2 /N 1 /2 /NS

Note: The product has passed the test at two consecutive points and the analysis

frequency was changed to follow the company’s distillate output inspection plan

Y PERESERAREHR, SPTRIRECNE A B DR RIPUT

13
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8 Start-Up Materials and Path FIT#IR & ER
8.1 CDUNDU BRERE

Table 8 List of Materials and Paths of CDU/VDU during Start-Up

#* 8 Wi E I TIRYEL R GE A — Y

No Name Path Flowrate Estimated Remarks
FF5 K 7E 7] e (th) total #E
i E &)
Crude oil Enter unit Continuous
1 i . 650 )
JE B E TSR
Pre-dist. OVHD | Light slop oil After it is qualified,
2 naphtha line 95 475 change to enter LER
KT ki LRl % JE BuE R Rl
Atm. OVHD Light slop oil After it is qualified,
3 naphtha line 80 400 change to enter LER
i T LRl % JE BuE R Rl
) ] After it is qualified,
Light slop oll .
Kerosene ) change to qualified
4 ey line 87 435 tank
i . an
BTk N .
AR Ja A
) ] After it is qualified,
_ _ Light slop oil -
Light diesel ) change to qualified
5 o line 80 400 fank
2 . an
BTk N o n
AR Ja B A
) ) After it is qualified,
_ Light slop oil -
Heavy diesel ) change to qualified
6 o line 95 475 fank
Mz N an
IG5 it
AR Ja B A R
High . i
After it is qualified,
_ _ | temperature N
Mixed wax oil change to qualified
7 X i heavy slop 92 460
TR A | tank
o]
N B e
AR EH e
High
When it is below
. temperature _
Vac. residue 60°C, enter crude oil
8 . o heavy slop 120 600
L I ! tank
o]
1T 60°C 3k Ji i

R SRR

14
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8.2 LER Unit R EINEE

Table 9 List of Materials and Paths of LER Unit during Start-Up
# 9 IR Rk B TR K GE [ — Y

No Name Path Flowrate Estimated total Remarks
75 H R 7] mE (th) T aE (T w1
- ) After it is qualified,
Stabilized Light slop N
o change to qualified
1 naphtha oil line 170 t/h 510T ank
an
FEAMT | FITIh .
%5 U RS
After it is qualified,
Absorber dry Flare ]
change to Acid Gas
2 gas system | 200~500m?h | 600~1500m3/h ,
Tl T S 2 4 & LPG Treating
4\1 K AN — . K
£ A
After it is qualified,
Flare
Stabilizer LPG change to Acid Gas
3 . system 1~2t/h 2~3t/h ,
FaE RS KB E 5 & LPG Treating
T Bk G R

8.3 Acid Gas & LPG Treating Unit = Rf&%I %8

Table 10 List of Materials and Paths of Acid Gas & LPG Treating Unit during Start-Up
F 10 77 ok e BT T ARARL KE I — Y

No. Name Path Flowrate Estimated total Remarks
FP 5 K 1] mE (th) it (T ik
N After itis
Purified .
qualified,
saturated dry Flare system
1 20~500m3/h | 600~1500m%/h | change to enter
gas KIER S
ALIRT system
4 1\ .
GG B RS
Afteritis
Purified Unqualified qualified,
2 saturated LPG LPG tank 1~2t/h 2~3t/h change to
GRS | ANE IR qualified tank

i Ja e i

15
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9 Utilities BT

9.1 CDUNDU BRERXE

Table 11 List of Utility Consumption of CDU/VDU
® U ERERE AN THEAE K

No Name Unit Consumption Remarks
FF 5 R LA & #E
Fuel gas Continuous
1 i Nm?3/h 9738 )
BB L2
Circulating water Continuous
2 ., t/h 1909 .
TEI K JuRs
1.0MPa steam Continuous
3 s t/h 9.4 )
1.0MPa Z75 Lo
0.5 MPa steam Continuous
4 s t/h 3.5 )
0.5MPa Z75 L
Electricity Continuous
5 kWh 3615.3 .
H, LS
Demineralized ]
Continuous
6 Water t/h 55 g
pERSE
FrEhK
Nitrogen Continuous
7 . Nm?3/h 300 )
B LS
9.2 LER Unit BIzEWRE
Table 12 List of Utility Consumption of LER Unit
x12BRAVCEE A TENE X
No Name Unit Consumption Remarks
Fr 5 HFR LA & T
Circulating water Continuous
1 o t/h 590 X
a3 K o
1.0MPa steam Continuous
2 L t/h 6 X
1.0MPa Z5 Lo
Electricity Continuous
3 kWh 951.8 X
H, Lo
Refrigerated water Continuous
4 . t/h 156 X
RURIK LR

16
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Nitrogen Continuous
5 . Nm3/h 86 .
A U
Condensate Continuous
6 . t/h 58 X
3V R4k

9.3 Acid Gas & LPG Treating Unit FZRigHI%E

Table 13 List of Utility Consumption of Acid Gas & LPG Treating Unit

R A3 E AN TREAE R

No. Name Unit Consumption Remarks
Fr 5 4R LA & Ik
Electricity Continuous
1 kWh 300 X
i Lo
Nitrogen Continuous
2 . Nm?3/h 45 X
B Lk
Plant air Continuous
3 Nm3/h 165 X
TR AL
Circulating water Continuous
4 , t/h 679 X
PEFRIK RS
Demineralized water Interruption
5 N t/h 30 -
FrERIK [i1] Wy

10 Start-Up Procedures I

10.1 Introduce utilities A TIE5IA

10.1.1 Introduce instrument air (already introduced)
EERAFIAN (BIIAD

10.1.2 Introduce plant air (already introduced)

T REIN (B30

10.1.3 Introduce circulating water (already introduced)
FEIRAKTIN (BIIAD

10.1.4 Introduce industrial water (already introduced)
TobskEIN (2510

10.1.5 Introduce domestic water (already introduced)
AEKEIN (B5IA0)

10.1.6 Introduce 0.6MPa nitrogen (already introduced)
0.6MPa &5 (B3I

17
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10.1.7 Introduce 1.0MPa steam (already introduced)

1.0MPa &5 (E5I)

10.1.8 Introduce demineralized water (already introduced)

BrERAKGIN (E5IA)

10.1.9 Introduce 0.5MPa steam

0.5MPa Z&J<5I A

1) Close the 0.5MPa superheated steam branch to C-300, C-301 and C-400 column
bottom stripping steam valve.

M1 0.5MPa i #7754 32 & C-300. C-301. C-400 BRI ARIRIA .

2) Open 0.5MPa superheated steam F-301 vent valve

JF 0.5MPa it # 7&K F-301 JH 25 IR

3) Open the front and back hand valves of control valves PIC-82102 and TIC-30202, and
close the auxiliary line valve

FF4x il IR PIC-82102 Al TIC-30202 i 5 T/, J<FIZk i

4) When steam is seen at the front water discharge valve of 0.5MPa steam entering the
unit, open the boundary valve and discharge water at D-822 until steam is seen

0.5MPa Z&/< k3 & W AT T Sk K iR G, JFR X, 7£ D-822 HK Wik,

5) Introduce steam at PIC-82102 to drain water until steam is seen.

SR ITE PIC-82102 Ttk HEK LI

6) After steam is seen from the F-301 furnace OVHD vent, control pressure of PIC-82102
at 0.4MPa.

F-301 J T2 Wik, #2415 7) PIC-82102 7£ 0.4MPa

7) Introduce steam to the front of C-300, C-301 and C-401 column bottom stripping steam
valves and drain the liquid until steam is seen.

517K % C-300. C-301. C-400 HJAHEATR AT SR WA,

Note: During introduction of steam, the speed of introducing steam should be controlled
and the steam should be slowly introduced to warm the pipe to avoid water hammer in the
pipeline.

HERED: SRR EEH 5IRE, Z25 NHHTIRE, BRaE LK

10.2 Local System Process Treatment B R % T Z 4038

10.2.1 Atmospheric Furnace &EP

1) After steam purging of the atmospheric furnace is completed, stop steam and after the
steam pressure is reduced to 0.3MPa, change to nitrogen gas.

WP RS RG, 152805, AREEICE 0.3MPa LR, AR

2) After nitrogen displacement, remove the thermocouple that was temporarily installed

18
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during furnace dryout and replace it with blind flange.
BABMATRE, SREREP NI e s, OV EE =,

3) Continue supply nitrogen to atmospheric column for displacement.
AR SR2n WA RS B

10.2.2 Atmospheric Column and Stripping Column & Ef;5IRE

1) By using the furnace tubes of the atmospheric column, undergo nitrogen displacement
for the atmospheric column.

PR R B BT RS

2) Nitrogen displacement for stripping column’s atm. 1-sidedraw section.
IRPEEH — 2B BB .

3) Change the atm. column OVHD D-301 drum to vent and close the to flare gas section.
RIS EE T D-301 SETRHCATT, ZAKIERK.

4) Open the vents of stripping column’s atm. 2- and 3-sidedraw to discharge gas.
RIS 2. W =2 BRH T T

5) After D-301 drum OVHD sampling analysis is qualified, stop nitrogen displacement.
D-301 #ETCRAE T S 4% 5, FIER A E .

10.2.3 Mixed Wax Oil Line ;& &t#hzk

1) E-510 vac. 4-sidedraw and desalted crude oil lines are isolated using blind plates.
E-510 JskPUZk. i R il 2B b 2 .

2) E-510 vac. 4-sidedraw and desalted crude oil lines will be supplied with steam for the
steam pressure test.

E-510 JFgPUZe . Mt B 278774 2800k Uk .

10.3 Introduce Fuel Gas SIBARIS

1) Dismantle every fuel gas hoses of F-301 and F-401 burners.

PFF F-301. F-401 SRS 2RI

2) Put D-861 steam caoil into service with steam.

$HH D-861 VA 289K

3) Slowly open the valves of fuel gas to ISBL and control the fuel gas pressure at about
0.35MPa.

GAGAT IR R B S IX IR 1T, FEHIRR U I7E 0.35MPa /i

10.4 Introduce sealing oil (already introduced) 3|¥t@ (23IN)
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10.5 Introduce crude oil to establish a closed circulation 3|8 HiE 7 FIRIET

1) Contact electrical department to send electricity to all pumps and blowers.

KR AN KL

2) Contact dispatch and port and storage department to start the crude oil pump.

TG AR RE S M A0 M 2 S 2R

3) Slowly open the crude oil valves at the B.L. and the crude oil flowrate passing through
the heat exchanger system to electric desalters D-101 and D-102 should be controlled at
400t/h.

AT I X R ], BT R g 2 Wil £h## D-101. D-102, il i i & 400t/h
4) When oil is seen from the D-101 and D-102 OVHD vent, close the vent and after the
desalted crude oil passes through the heat exchanger system, load the oil to pre-dist.
column C-200.

D-101. D-102 THHBI Wi G, 48 it J= #e i 32 Gt e i ) 1 C-200

5) When the liquid level of C-200 column bottom reaches 80%, start P-230 and let the
crude oil pass through 3 stages of the heat exchanger system and enter atmospheric
furnace F-301 to atmospheric column C-300.

C-200 S4B 2% 2 80%, 3 3l P-230 & R i = Bt R Gu i  JRJ F-301 2 K34 C-300
6) When the liquid level of C-300 column bottom reaches 70%, start P-330 and pass
through vacuum furnace to vacuum column C-400.

C-300 BRI EEZE 70%, J57) P-330 L9 2 E 1 C-400

7) When the liquid level at the bottom of C-400 reaches 60%, start P-430 and oil is
discharged from the crossover of vacuum residual oil heat exchanger to slop oil discharge
line and then to the crude oil storage tank.

C-400 A 2 B 60%, JH 35l P-430 28 LA et R G0 22 15 R irh 22 JEL i E X Rt
20 73 fh

8) Contact dispatch and port and storage department to stop the crude oil pump and
change the unit a closed circulation.

WRARARL . WA IR, 3 E U R

10.6 Ignition and Increase Temperature to 150°C for Constant Temperature during
Dehydration Stage s AFHiR 150 CIEIRB K EL

1) Contact the quality inspection department to sample and analyse if F-301 and F-401
furnace chambers’ oxygen content is €21% and the hydrocarbon content is >0.5%.

Ik SRS R AE /AT F-301. F-401 i & i <21%, K& E=+0.5%

2) Open the natural ventilation doors of F-301 and F-401 and open PIC-86930 and
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PV-86908A/B. Control the furnace chamber pressure at -20~-50Pa.

fT7F F-301. F-401 HARIEXIT, 17T PIC-86930 il PV-86908A/B. PV-86918A/B Fiill}"
Jti#F-20~-50Pa

3) Follow according to the furnace operation steps and requirements.

2 PR D BRI R fdp

4) Increase the temperature to 150°C at a rate of 40°C/h~50°C/h for constant temperature
dehydration.

% 40°C/h~50°C/h # JZTHl 2 150 C i /i /K

5) If the liquid level of three columns is lower than 35%, contact dispatch and port and
stoprage department to replenish oil.

SPERAAR T 35%HK R HE Ak BRI

6) Pre-heat the column bottom pump and switch the standby pump once.

PRI, FRUIHe s A — k.

10.7 Increase Temperature to 250°C for Constant Temperature during Hot Bolting Stage
FRZE 250 CIERMEMEL

1) The temperature of the atmospheric furnace is increased to 250°C at a rate of 40°C/h.
I PA 40°C//INN )3 FE T HIR 2 250°C.

2) Organize personnel to engage in hot bolting the required sections during this shutdown.
ML GO A AT ZE 6], FfEd i ER AL AT #

3) After the hot bolting is completed, contact dispatch to introduce the start-up diesel from
port and storage department. Fill the oil in the vac. 1-, 2- and 3- sidedraw oil sumps.
PRGNS, BCRME, MHEMETIIT Lo, R —2k. W4, = 2B ARG -

4) Arrange the shift team to drain water from the low point vents of atm. PA, atm. sidedraw
and vac. sidedraw pumps.

AR R B AR H M2 e AR AR R HE K

5) Switch the standby pumps once.

Viees FIZR—1K.

10.8 Raising Temperature during Circulation, Changing Crude Oil to an Open Circulation
and Start-Up Atmospheric System {EIfFiR, VIEERSHFH, EERGEH L

1) After there are no problems with the constant temperature hot bolting, the two furnaces
should start to raise the temperature again.

TR AR RS, PO G THE

2) The outlet temperature of F-301 is increased to 320°C at a rate of 40°C/h~50°C/h. F-401

should be properly ignited to maintain the outlet temperature of the vacuum furnace at
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around 300°C.

F-301 th FEZ BL 40°C/h~50°C/h 3 BTl 28 320°C, F-401 3d 24 ik, AERFIRUE S H Fl
JE1E 300°C/ 4

3) When the pre-dist. OVHD temperature is higher than 150°C and the atm. OVHD
temperature is higher than 150°C, start the OVHD reflux and control the column OVHD
temperature to 110-150°C.

YT B T 150°C, i T B2 = T 150°CH, FFaa+T TR, #2138 Tk 110-150°C.
4) In accordance with the column OVHD load conditions, put the atm. OVHD circulation
into service.

R T A7 175 0 450 FH 5 T

5) According to the condition of the two furnaces, increase the amount of the fire nozzles,
start the blower, the two furnaces are switched to forced ventilation, the flue gas of the two
furnaces should go through the air preheater and the induced draft fan and be discharged
to the stack.

PIAPARIE DI 25 fK W, T SHE B, PR SORHE R, s 2 AR 51
HUHEAT A

6) If the liquid level of the three columns drops, contact crude oil storage and the unit will
receive crude oil; contact dispatch and send the residual oil to storage. Pay attention to
control the temperature of the residual oil to OSBL well; After the residual oil is changed to
an open circulation, control the crude oil amount to ISBL at 650t/h. Pay attention to
adjusting the flowrates of the eight routes of the two furnaces well and control the liquid
level of the three columns, and stop one of the vac. residue pump at the correct timing.
BRI B, BCRIRMREX, BRI BRIFE, ESOMNEEREX, EEEhLT
Eh A B A, ORI TR S, BERE IR EAZ 650th ], R IR\
SN el S = VAP 1 = B R R

7) When the superheated steam reaches 250°C, start the atm. column bottom stripping
steam.

L FEIRIAL 250°C, JFH R RIRIR AR

8) Start the PA reflux of the atm. column from the upper part to the bottom. After there is
liquid level in each sidedraw of the stripping column, start the sidedraw pump respectively
and the light slop oil is sent to OSBL. At the same time, sampling and analysis are carried
out and after it is qualified, request instructions from dispatch.

R B R IF % BRI, A ISR W R 2 )R SRS, AE R i A
[F I SRAE T, B e 1 s A

9) After atm. 2# PAis normal, atm. 1-sidedraw reboiler can be started.

WP IER JE, ATE 2

10> The panel operator should pay close attention to the temperature changes at various

points of the vacuum column and when the OVHD temperature is higher than 120°C, start
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the vac. 1-sidedraw pump for reflux and control the OVHD temperature well.
PN R LB )3 R ek H ) 5 UL AR AL, TR KT 120 C I JE Bk — 2= 4T IR 428 il 4 Tt i,

10.9 Vacuum Ejector and Start Vacuum Sidedraw JRJEIHMEZ, FFREMLZ

1) After the atmospheric column is normal, raise the temperature of the vacuum furnace
uniformly to 385°C at a rate of 40°C/h~50C/h (depending on the condition of the
vac.column, it can be appropriately increased.

WIREEEREAIER 5, WK HFaE1% 40°C/h~50°C/h 3E 5] THE E 385°C (R R 5
A R D

2) When the outlet temperature of F-401 reaches 330°C~350°C, adjust the circulating
water consumption of EJ-411, EJ-421 and EJ-431, and put the third-stage ejector into
service. After the vacuum degree is stable, put the second-stage ejector into service again.
After the vacuum degree is stable, put the first-stage ejector into service. Pay attention to
slowly increase the vacuum degree during the vacuum column ejecting process and start
the sidedraw pump to establish the PA reflux timely to control the temperature of each
point of the vacuum column.

2 F-401 i M A 330°C~350°CHS, 1% 4F EJ-411. EJ-421. EJ-431 fEMUKIHE, #
M =R B 88, fr A ERE 5, BB i ds, B2 fERE E 5 — R e 4%,
R Tl B AR TRV R GG i L, SN R BN 2 AT o B IR A ) e 0 % iR
Z

3) According to the conditions of the liquid level of D-401, start the vac. OVHD oil pump
and water pump timely to discharge oil, water and to prevent the drum from caving.

M D-401 YRTHIF 90 S I IR S THH 252 Sk SR [ AR HEK, B 1k E

4) Depending on the liquid level of every sidedraw oil sump of the vac. column, send an
appropriate amount of wax oil to storage. Adjust the water circulation amount of E-510 and
control the temperature of the wax oil to OSBL well to be 3110°C.

PRI 8500 2 5 et 46 VR0 T 1 00, P b VIR X, A% E-510 (/K E, 2B v
3 B R +110C

5) Put the quench oil of vac. column C-400 into service and control the vac. bottom
extraction temperature to be not higher than 360°C to avoid coking.

P RS C-400 S04, Fa b IR AN KT 360°C, b kKA 45 4

10.10 Operation Adjustment JH%EIRE

1) Adjust the heat extraction ratio of the OVHD reflux and PA circulation reflux of the
atmospheric column to increase the heat extraction ratio at high temperature as much as

possible.
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VA LIS TR rh BB PE mIECEA L G, AT R 52 my ey il o7 A L A7)

2) Adjust the heat extraction ratio of the vac. column PA circulation reflux to increase the
heat extraction ratio at high temperature as much as possible.

VR B 2 v BUIE PR ARG LR, AT B 2 e ey il o A G A5

3) Contact dispatch to implement the product quality control plan. After the sidedraw
yields product, the quality inspection should sample and analyze it once every 2 hours.
After two consecutive samples passed the analysis and are qualified, timely contact
dispatch to change the product to go to qualified line to OSBL.

TG 28 A8 S i o B AR 7 8. N in 5, BB AN BURRAE 73 dr, B 2h —IK, JE4E
PINEE TG Ja, SO IR AR R R ™ i e S Ak e i 3

4) Adjust the flame to stabilize the outlet temperature of the atmospheric and vacuum
furnaces and continue to increase the ignition of the fire nozzles of the two furnaces so
that more nozzles with have short and even flames. After wax oil is qualified, contact
dispatch and change to the qualified line to OSBL.

VB AR . WUR TR RS T, PR AR S K, B2 RA. SR, i
GREIR R ESE SR E

5) Adjust the temperature, pressure and flowrate to its normal condition according to the
process index and quality analysis conditions. Stabilize the flowrate and temperature of
each sidedraw and contact instrument to calibrate all the instruments that are being used.
VL. 7. MEE T2 R E i iE oL s, o SM4RE. mE, BRI
RARAEFTA E AR

6) Start the light HC compressor and change the pre-dist. and atm. non-condensable gas
to the light HC compressor and send it to the LER Unit.

JERBEEGNL, HY). EARISERREEANIE R R R E

7) Put the C-410 into service to introduce the vac. OVHD non-condensable gas to enter
D-862 and into the atm. furnace burners.

] C-410 KRR IA B0 D-862 51N L R %

10.11 LER Unit 2R EEE

1) Check that the process flow of the unit is in a normal state.

Rt e HIRARAL T IEHOIRES

2) Put the refrigerated water of E-615 into service.

P E-615 B4k

3) Check the condensate flow and change the condensate to D-110.

KBRS KIRAR, Rita /K2 D-110

4) Introduce 1.0MPa steam to E-630 and put the desorber column bottom reboiler into

service to raise temperature circulation.
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5] 1.0MPa Z&iR % E-630 5 FH It I 35 15 e S b 28 0 34 THiL

5) After the CDU/VDU atm. 2# PAis normal, put E-640R/S into service.

W IR R E-640R/S

6) After the CDU/VDU pre-dist. and atm. naphtha is qualified, introduce it to LER.
WIRJENIE TR &S, SINERREL

7) Continue to raise the temperature for desorber and stabilizer and follow in accordance
to the normal process index.

R . AR BRI ARSE TR, #IEH T 2R bris

8) Control the desorber column OVHD temperature to be >55°C.

s ) i W T 52 >+ 55 °C

9) At the early stage of start-up, the unqualified dry gas and LPG can be discharged to the
flare pipe netwok and not to OSBL.

TFLECHIFA B EA G, ATHEE KIEE WA SME

10) After the dry gas and LPG is qualified, it should be changed to Acid Gas & LPG
Treating timely.

FA N TR G ST SN S 7 A

10.12  Start-Up of Light Hydrocarbon Compressor 2 [E4&#HF T

1) Check whether anchor bolts and counter wheel bolt of the machine are fastened,
whether the air, water and oil system are completely connected, whether there is leakage
and whether the valve switch is flexible

R LIRS . MR A R, AR KR R RS SR A, AN,
W IO RA 7 R

2) Check whether instrument air, electricity, circulation water, nitrogen, etc. is normal.
Open all pressure switch, pressure gauge, pressure transmitters, level gauges and all the
valves leading to instrument.

FIABCGRIX B B K. N2 SR BIER, 1T RS EAEITR. KR B/,
WAL S AT 38 AR A IR )

3) Open the nitrogen differential pressure valve at the nitrogen seal of each stage.

TP 2B R B AL B2

4) Rotate the shaft of the machine for 2~3 rotations.

LA iR A % 2 16l ~3

5) Open the upstream and downstream valves of each pressure control valves of all
stages of the machine circuits and close the auxiliary line valves.

TIPS 2 ol A MR Je 210, 5k P A 20 1R

6) The 1st PA outlet return to 1st PA inlet and 2nd PA outlet return to 1st PA inlet's reflux

control valves and the temperature control valve at the outlet of the first and second stage
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compressor can operate and should be checked; the front and rear hand valves of the
control valves should be fully opened and the bypass line should be closed

Bl R A R ) RN P R A AL LD AR R T, RTS8 i
JETFIRATT,  EIZ %

7) Open the inlet and outlet valves of the lubricating auxiliary oil pump and put the outlet
safety valve of the oil pump into service.

FTOFIE M S N IR, R 1 22 42 1)

8) Start the lubricating oil pump, check the differential pressure of the oil filter, adjust the
automatic regulating valve on the lubricating oil circuit and control the pressure of the
lubricating oil main pipeline after the filter at around 0.4MPa.

SRR EEbE R HETIE o it 3 A e P e by i 1 Ve =N S A Faw e el P 81 PO o = |
SR JIE 0.4MPa i fq

9) Adjust the oil pressure at each lubricating oil injection point to the appropriate level.

R 2T TR TN RO 2 A

10) Check whether the compressor interlock system is normal and press the button that
allows the compressor to start.

KA AR R G B IER, % N VA 8l S 4i b

11) Start the main motor to make the compressor run for a period of time under the
condition of no load.

JRBNENL, RG2S e i L 18— B [H]

12) After normal operation, gradually close the 1st PA outlet return to 1st PA inlet and 2nd
PA outlet return to 1st PA inlet's reflux control valves and pay attention to the operation
conditions, current, vibration, flowrate, temperature and pressure of the machine during
adjustment.

B¥IER R, BAKM—E—. ZE—{FHERE, HEhEEE ARG, iR, 8
) N e N Y= N A A K = U

10.13 Acid Gas & LPG Treating Unit /= f&HI%E

1) Contact dispatch and No. 4 Refinery Department to start P-101 and P-102 to establish
amine circulation.

WER T . U B A 5 P-101. P-102 257 i3k

2) Start P-201 and P-204 to establish caustic circulation.

i3l P-201. P-204 # AR AE IR

3) Start P-202 to establish demineralized water circulation.

JR 3l P-202 AL ERERKFEIA

4) Control the liquid level and interface level of C-101 and C-102 well within the process

index.
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Pl C-101. C-102 WAL FLTE T ZARIFA

5) The unqualified dry gas from the early stage of start-up can be discharged to the flare
pipe network and the unqualified LPG is sent to the unqualified LPG tank.
TFLETHITAAGH, ATHEAEE M, B UREA G, A GBI R

6) After dry gas is qualified, change to enter pipe network and the qualified LPG is sent to
the qualified tank.

FAEKEBOEE M, BT EEE G

11 Risk Assessment and Environmental Factor Identification KU TE/ FnErEE &R
]|

11.1 Hazard Identification during start-up, problem-prone in each nodes and its
countermeasures FF LiZ B FIRF &7 =5 K@Y KRS
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Nodes Problem-prone Countermeasures Comments
R4 R Sy i 1) JS X} 45 it #&E
Warming should be slow, inspection should be strengthened. If
leakage is found, contact the on-site maintenance personnel to
This stage is easy to leak and catch fire handle it on time and there should be fire-fighting truck should be on
IR B G ik A K site to monitor.
THR B2, Insmistr, KIS ER R B fRis N\ Fab s, P4
WA
\gnition If the analysis of furnace chamber is not qualified or have not done
lemperature Gas flash explosion analysis yet, it is strictly prohibited to ignite the fire. Analysis is
ise and FLIT N 4% considered qualified when oxygen content is less than 21%.
constant WA BB A GRS AR, B EADAT 21% N5 .
temperature 't naphtha is
SATHE, TR more - than
enough,

The top pressure of the three columns tends to
be excessively high
= TRTGGHR TV ) 5 e e

Timely start the OVHD reflux and control the OVHD temperature of

the column.
Je AT IR B, P22 TR .

send it out in
an
appropriate
amount
FaE OS]
R ERAME.
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) ) Turn on the water cooler in time and put some of the air cooler into
After cooling temperature at pre-dist. and atm.

OVHD is too high
8 TR S B I v

operation. According to the load at the top of column, the atm. OVHD
PA should be used.
ST R, oy 25 v, PRI VA A 17 LA & TAG

Control the vacuum furnace feed quantity properly. Each route should
be controlled at <<25t/h.
P G RUR gk, BRI <25t il

Vacuum furnace tubes are easily damaged

VAR P AR ZE AR

) ] ) Put the seal oil system into use and inject oil into the high temperature
Sealing leakage at high temperature oil pump

PR ol pump
iF R ET I . . . .
o B BRI R, RIS
Vacuum pump should be done slowly and pay attention in controlling
Switching of ) ) the liquid level of the vacuum K.O. drum. Timely pump the oil to
. ) D-401 vacuum OVHD oil drum is full and leak )
crude oil during R prevent the tank from being full.
D-401 Jak Tt s e T e A S o g ‘ .
start-up TR H NS, R K o EERRAL, A SR A,
P o Tk W7 L i
Ji When wax oil and residual oil is sent to the storage area, the

Wax oil and residual oil exiting the unit is | circulating water of E-510 and E-744A-D shall be adjusted. Properly

extremely high control the temperature of wax oil and residual oil exiting the unit
o e VA 2 R R B AhE S FEX I, B A% E-510. E-744A-D fEIFK, EHlLF
VA R R
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Amount of oil in the atmospheric column is too
little, hence, the column cannot meet the heat
balance requirements
R, NI BT ER

Timely put the steam injection at the bottom of the column into use
J I S TR R 28I

The vacuum OVHD temperature is too high
AN

When vacuum OVHD temperature is more than 120°C, start P-401 for
reflux and put the cooler into use
IR > 120°C I B 5 P-401 T[R9, %A A2

The water discharge at the top of the 3 columns
have very strong smell. There are many toxic
and harmful gases on-site.

=TPPKAKRE, A S FUREZ.

Wastewater from the top of the 3 columns are not allowed to be
discharge to underground well. It must be sent to No. 4 Refinery

Department wastewater gas stripping unit for further treatment.
SRR T K, Ik I KR B AR

The water discharge at the top of the 3 columns
is black in color
= TYIK R &

Timely put the injection of ammonia, corrosion inhibitor, water into use
and control the pH value of the water discharge.
SN = TR VRGN K, UK pH fE.

Start-up of LER

Components of the unit have abnormal noise

Electrical personnel, instrument personnel and maintenance

personnel should be on-site to do maintenance. If there is any

Compressor and vibration . .
BRI | BASBIRSERS, R, RARERE | e
YA 7 H FE A S RE S IR IEH ‘ - - \
o ) ) s, (hs . AEfE A R BIBUAIRE, R AT,
LER Temperature at the top of the stabilizing column | Slowly put the desorber and stabilizing column’s reboiler into use and
is easy to overheat timely put the column OVHD reflux into use.
BRI

Fi 8 3 T 5% il

ISP BT . R R E S, AT TR I
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Acid Gas &
LPG Treating
Unit

P

Dry gas and LPG is entrained with water
T BT

Liquid level should be controlled properly and liquid should be
discharged at the K.O. drum

PRG0S N DT

11.2 Hazard ldentification during Construction JF Lid & ERA]

Safety Checklist Analysis Record Form

REWERSM (SCL) iBRFE

Unit: No. 1 Refinery Department Area/Process: Safety Education for Contractors and Foreign Construction Personnel

AL PRI AT — X L2 AR S5k T R 228 E

Inspection/Analysis Personnel and Position: Cao Qiang (Process Engineer), Li Hou Liang (Process Engineer), Qian Zhen (Equipment Engineer), Lin
Jun (Safety Engineer)

Name and Equipment Number of Facilities: Atmospheric and Vacuum Distillation Unit (Including Light Ends Recovery Unit)
KA AT N e s : EsE (CLE LR FER (L2 TREM. 28 GER& LM, mE (Za TR Wik S: FEEEE (FRER

e

Reviewers and their positions: Wei Cheng Yao (Process Deputy HOD), Song Yu Long (Equipment Deputy HOD)
Date: 4" October 2019

HRZN R R BIRPE (CLZRIEHKO. RER CGRERIFK) HE: 2019410 H 4 H
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Previous occurrence frequency and existing control

measures
DA R AE IR R BAT 22 A5 i 4 it
Saf
Consequences of | Freq Suggested
et
) not following uenc Status Y Control
No. Inspection Item Standard . Staff Mea
ey L g requirements y of M ) c ) of R Measures
=] EEel 20 . . anagemen ompe | sure o
AFFEERHER) | occu Equip AN eid)
measures enc S X
JEES renc o . Y1 ment N EtilEy
. (Eg kY AT | | &
° % fer | R
== =
i =k |
% s
Jiti
o Branch List of
Violation of n
- Qualified Compet
Qualified Contractor Procedure Low
1 R LT Contract ReqUi ) i Contractors ent 2
CEL B ontractor equirements
: y N s, IrATCERRE | AT
anagemen W RAE >
BRI
Procedure
- Does not have Administrative
_ AL o AR
Entry Permit for Level 1 Safety ) Measures for Compet
. FF) . High .
2 Foreign Personnel Education N HSE Training ent 2 WAt
- , 1= .
PSRN AN IR KRBT — R 2 2H and Education JHEAE:
il (HSE #(H 5l
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HSE Education for

Administrative

Measures for

EHINED

Foreign Construction o ) Compet
HSE Training | Failed the exam Low
Personnel d Educat R R A i ent 2
X . an ucation A
SNk T A HSE #4 o : WEfE
N (HSE #AE I
H
EEINED
Administrative
Check on the
) Measures for | ]
construction o Did not undergo ) HSE Education | Compet
) HSE Training ) High
personnel at site ) safety education o Records {HSE ent 4 W3 ot
" ; and Education N o = e
it I ARZ R A RN L | AT R EHE HE Gk AT
. (HSE #E =
DAl .
L ED
Work location,
objects, content and Causes an L Compet
ow
work procedures c accident i Rel ¢ ent 9
__ | Contractor . elevant safety
PE AT X% A% SR FHL AT
Management management
FENVAR 7 _
Procedure regulations
Whether construction - o
_ (AR B S i AR AH R 22 A PR
equipment and Causes an ) . Compet
_ 7 _ High TE
machines conform to accident N ent 9 WMIp 7
relevant safety gl K Hg " JHEAE:

regulations
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JE T LR SR
aREARME

OccupationalHe
alth and Safety

No permit, lllegal

Safety

Car entering and Compet
N ] Management car entry Low | Management on
8 | exiting the unit 5 q Ebam, | | car Entry Permit ent 6
. rocedure =, BHE ar Entry Permi
ERH N E N - N BEAT
CHROY i Fe 224 | % B SR
EHART)
Whether HSE
behaviors of
] ] Damage to
construction Standardized ) ) Safety Compet
] equipment or High
9 | personnel conformto | behavior o N Agreement ent 4
HSE regulat AT H personalinjury B |\ st |
regulations YUAT A . N LM
I . AR S0
Tt A HSE 174
T HSE #le
) Relevant safety
) lllegal operation,
Work permit _ . management Compet
_ . causing accident Low
10 | inspection e, 3R i system ent 9
l—E‘ ) ’ N iy St
PRV R 2 FHRAEML 22 4% JIEAT:
H
I
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Safety Checklist Analysis Record Form
REWERSH (SCL) IBRFK

Unit: No. 1 Refinery Department Area/Process: Safety Education for Contractors and Foreign Construction Personnel

AL PRI AT — M T Zd R AR S5k T R 228 E

Inspection/Analysis Personnel and Position: Cao Qiang (Process Engineer), Li Hou Liang (Process Engineer), Qian Zhen (Equipment Engineer), Lin
Jun (Safety Engineer)

Name and Equipment Number of Facilities: Atmospheric and Vacuum Distillation Unit (Including Light Ends Recovery Unit)

KA N Kb fr: EsE (LE TR FER (L2 TN, 28 GR& TR, mE (ZaTRRM W2k S: FREEE (FRER
)

Reviewers and their positions: Wei Cheng Yao (Process Deputy HOD), Song Yu Long (Equipment Deputy HOD)

Date: 4" October 2019

RN R AL BRIEE (LZREIK. RER GRERIEK) H#H: 2019410 H4 H
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Pre-Hazard Analysis (PHA) Record Form
TiSEfa s 2 #r (PHA) L R &R

Unit: No. 1 Refinery Department Area/Process: Safety Education for Contractors and Foreign Construction Personnel

AL PRI AT — M T Zd R AR S5k T R 228 E

Inspection/Analysis Personnel and Position: Cao Qiang (Process Engineer), Li Hou Liang (Process Engineer), Qian Zhen (Equipment Engineer), Lin
Jun (Safety Engineer)

Name and Equipment Number of Facilities: Atmospheric and Vacuum Distillation Unit (Including Light Ends Recovery Unit)

KA oA N e b fr: E5E (LE TR FER (L2 TN, 28 GR& TR, mE (LT W2 &M S: FEEE (&R
)

Reviewers and their positions: Wei Cheng Yao (Process Deputy HOD), Song Yu Long (Equipment Deputy HOD)

Date: 4" October 2019

RN R AL BRIEE (LZREIK. RER GRERIEK) H#H: 2019410 H4 H

Existing Safety Control Risk
Dangers Reasons Main Consequences Measures . s Degree | Suggested Corrections
ek J5 A FEER WA A WEGRE | BSR4 I
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Hence, drain the water from % k. [A# Plan
the vent valve and at this B G YR B FH 2K 24 7 R B2
time, the oil and gas will AR
diffuse in the pump area LIRSS ES
THON 2 i PRI A48 8 2 A A A7
K, EoRAEMT, AN
FRCERHEK, R IR X 2
AR
Production

Change process in storage

Communication System

=

will causes flash

Overpressure area or error in opening Safety valve trip Accident Emergency
& valves fiff X LA B 06 IR | 22 4 IR B Plan
® Emergency Plan for
Environmental
) Leakage of Accidents
Safety Valve notin Overpressure equipment or AR R I
iee X 8 explosion accident | N 2 TR
G R I .
s VA BB S | MRS SR
Oil gas leakage at flange, Spillage and leaking | Start-up Plan
Leakage manhole, etc. of oil gas can affect |Operating Procedures
T WA B E . ANFLE, )R |the environment or | Routine Inspection

System

41




CDU/VDU Start-Up Plan #8E T 1.5 %

HYBN-T4-10-0002-2019-1

explosion
LI S RN AL B )
B KN AR

FLIT%
#AE IR
A ) 2

Water entrainment
in reflux
[B] 8 K

Interface level too high,
Water entrainment in oil  at
OVHD reflux, which causes
the oil-vapor imbalance in the
upper part of the column
e, TREIR A K, 2
A ERITRL ]

Column flushing
accident or safety

valve trip

PPz i G e ol )

Operating Procedures
BRI

Sudden boiling

Bottom of storage tank has
stored water, >110°C hot oil

enters the tank which causes

Explosion accident

Operating Procedures

Gas drainage

FLHrHES

Unstable plant production or
other reasons

FEA A FRE R E R

environment and
flash explosion
EESIE

RES

accident dd . ati in storage tank 8
sudden water vaporization b E
R . i RE JR B
b HERA 77K, >110°C #H
BEREBUKIA R AE R
Pollution to

Operating Procedures
Start-up Plan
BAERRE

FHLHE

42




CDU/VDU Start-Up Plan % 8 & JF 1.7 % HYBN-T4-10-0002-2019-1

Pre-Hazard Analysis (PHA) Record Form
TiSEfa s 2 #r (PHA) L R &R

Unit: No. 1 Refinery Department Area/Process: Safety Education for Contractors and Foreign Construction Personnel

AL PRI AT X T Zd R AR S5k T R 228 E

Inspection/Analysis Personnel and Position: Cao Qiang (Process Engineer), Li Hou Liang (Process Engineer), Qian Zhen (Equipment Engineer), Lin
Jun (Safety Engineer)

Name and Equipment Number of Facilities: Atmospheric and Vacuum Distillation Unit (Including Light Ends Recovery Unit)

B AT N R AL E5E (2R, ZRER (L2 TR, BR GR& TR, WE (TR WAk S HEERE (FRER
@)

Reviewers and their positions: Wei Cheng Yao (Process Deputy HOD), Song Yu Long (Equipment Deputy HOD)

Date: 4" October 2019

RN R AL BUIEE (LZREIEK. RER GRERIEK) H#H: 2019410 H4 H
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12 Precautions JFEEIR

12.1 When entering the site, proper protection equipment such as safety clothes, safety
shoes, safety gloves and walkie-talkie should be worn

BENRE I, BRI, ST REE. STRTE, MM 248, XL

12.2 Before opening and closing the valve, confirm the opening and closing direction of
the valves and F spanner should be used properly and correctly. When opening and
closing valves that are at a higher point, it is needed to stand on a stable and fixed
platform. It is strictly prohibited to knock the equipment with brute force and also
prohibited to stand on other process pipelines to open and close the valves

TEORIRTIRT, ZHRANRITIT. RI7E, FEIESERFRT, JTocm Ak i S il 7E [
ERFE b, PRI AT R, AR AR AR T2 2 BT ORI

12.3 Before changing the process flow, confirm the content of the command. Two
personnel should work together, one who work and one who observes while paying
attention to the changes in the surrounding environment, equipment, personnel and etc. at
all times. Strictly implement the “Three-level Confirmation System for Process Change”
BUCRAEET, BRSNS, WAWEEL, — ARl — NS, IR 20 Rl A FE R
B Bk NRSERWIEIL, MR AT AR S S = R

12.4 In the process of constant temperature or increasing temperature during start-up,
field operator must conduct multi-directional inspection on site. Report any leakage found
on site and contact relevant personnel to deal with it on time to prevent the occurrence of
any safety accidents

TP LTHR s ER I AR, AMREI e B AT 2 07 A2, RIS 0 SN TEAR, I 2
IR AR AL, FEAs 224 Sl R AR

12.5 During start-up period, on-site operation and maintenance forces should be properly
arranged and on-site inspection shall be strengthened. If there is any hidden danger,
personnel should be arranged to deal with it in a timely manner

JFLIIE, FATEBIEYE R, FIN SR T, KIS e B 2 HE N AT A
i}

12.6 After the unit has its temperature increased, on-site inspection shall be strengthened.
Any abnormal situation shall be handled in tiem to prevent the occurrence of any
unexpected accidents

WETHRG, ERBIRA, IR OO AT AR, B R RO R R A

12.7 Strictly monitor the operation condition of the column bottom pump and the high
temperature oil pump. Timely handle any abnormalities such as pump vacuation

T M PR SRR S il SR AR AT L, HE I 2 5 S I AT A B
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