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The economic benefits of upgrading and transforming the high separation pressure
reduction system in oil-coal co-refining

Zhang Xingwei, Yang Xiaofei (Yulin Refinery of Shaanxi Yanchang Petroleum (Group) Co., Ltd, Yulin Shaanxi
718500, China)

Abstract: The hydrocracking unit system of the kerosene co-refining experimental demonstration project is
characterized by high temperature and high pressure. Its fluid medium is a mixture of oil and gas, with high solid content
and severe wear, and it is also in a hydrogen-adjacent state. The pressure difference before and after the Letdown valve in
the high-pressure pressure reducing system can reach up to 19MPa, posing a very high risk of high pressure flowing into low
pressure. Once a leakage occurs, the risk of fire and explosion is extremely high. During the initial operation of the device,
the pressure reducing valve controlled by the “two-position” system often experienced leakage and fire due to wear
through the valve core and valve body, posing a significant threat to the safe operation of the device. Through technological
transformation, the control system is changed to linear control, which can significantly extend its service life and provide a

reliable guarantee for the long-term stable operation of the device.
Key words: Kerosene co-refining; High thermal score; Blood pressure reduction short section; Pressure reducing

valve; Economic benefits

1 RE LG T ZRE

THU R AR Ay 52 B T v AT 3 T A 1) DG SR
AR, HEZORESE. MK, IREHRET, S5 HE
S JFERER A R R RN, B B TR = R R
SREE . EMURIA IS T AR, ORI
RE WIS NATHE G A LAY, SO = ms ik
URHE A A3 B 2 5 IR 2 B e A T A
X — 43 B L R R TR A S B ) AN TR 21 43 VA T 1) 22
S, FER BB N SPGB . SR PE ) R
o 0 8 7 TR 0 8 J i A i IR — 25 S L, R/
IR A B SRS Eh e, SE AR RGe it — 4
Iy B HRIE

T PR S £ 1 ( Letdown [ ) 2 14 e TR 70 15 2%
SR B a0 DR AL, He2e e B e T
IE R RBITRHCR G % et EIRTTHEA DR E
e 450°C |, JE 182 20MPa, 11 E 742 0.5~0.7MPa
B T00F TAE, HEZERE TS 19.0MPa, H 54k
PR R A SRR IR AN R, I AnTE
BRI AL T Z P iy, i 22 5 1R

I T2 A7 e PR B3 G R B 3 %6 B () 1 2235 1T R
71, HFFan AR o e B R PR A HI 2R R
2 BUEHTRY I EER
2.1 BT “E RS

OCYE R, RN A R Pz Bkep s
X, )4 45-60s B 5E B — R 47 FE T 5 B A
XA A LIGE 3l -5 e [ A A PR S
RN, FERIES 5 ) JAE s 0 R S R o ok ey =R
FEI T FRIS R B, 10N I 3 1) 2 5 e S i IR O
R st et dE— R SR SRS, X fif
P A 3 T U R A A 7 R T T4k

[T, S0 gV S SO0 IR AT 8] A 2% B 1 R F
SRR, SRR F Y SR T O B RE AN V
ARUEOR}, SRR T AN S, BT JC i e e K R 3
BATH R . FEREIREE T, RS BT R 4 i
AU, YA e B A TR E R R
2.2 BFE5REPHVELER

PO Fa i R B U A AR EE L AL B
LT IA, RS, kK17 REEH 1 EH

_68_

2026 £ 01 A hELIES



#r 22.5 Tl E =R, AL AR A AT R
INBUA T 0, B AR A U« HR 0 i JAE P 2 |
HORH M S 800y S A i, ARG & A5 T 51
R BN, S BRI B 20 B A
T, KNG 5158 e A ™ JE

X — AU 7 1 P 22 1 [ Jas A 7 HoA kM, I
TERAEIE I R I A 2240 T 2200 Letdown BHL 351 rp it
HORNY, M) E 228 5T 1000psi HA RS A,
TR AT RES | RIRBERAE, Mk B A B AE R B
(548
2.3 PEYRIEHLEN

BRI TAS B BBE o, fhl RGE MRS & T &7
PR— 20 AT B s (V=103 ) 43 B AU A 4 B4
FERL YR BB T, IR R B ARV 2 B L
405kg/m?® , WAL AR 26.5%, 3¢ MRS R HEWR 20
A AT SR R BE S I, 1 DU R )
AR E 1404kg/m® , WALE 40-60% . X —5FH
HIESH USSR . BRGS0 5
2% (V110) HE IR BETF 2= 201.4°C, [ & = 14hn H i
AR, VR RIS 1T 4h B )5 F IR 2ol i A
RS B o T R, W a R 2 103.1°C, iE
iR 40°C —60°C 4 TE YL

TP H A 2, Letdown 18 2H £ 1 ¢ A I [A] 34 10
53 23s, FEHE 3min MYIRTT FRR, SEENE AT BRI
HESR A AR E IR, BT IR G A . SSEARIUR
DT A EER, 2B B, BT RS
RAIHIE, B E RS

3 BRARBIEHIEES
3.1 =HIA NAIBUE B B

BEXT PRI Pl A0 A AT Bl R AL S e
PEIR e SN — LM R ST, P R 1 R
FIFRERAUI B 4 e AT 80, IARAS Bkl 1
TR ATRRE s —J7 TR RS B TS, A
5 R 3 P AR 5 RS 5 3 — T3 T D O 5
FREGARRS SR, SRR BT, [ it
PN RS 38 i P 7 A OeAE, AR E ke A Y

Economic of Chemical Engineering | #. I 4 i%

I 388 3 A I D B B T L RS, 1
B TR MR TR A
3.2 RELEHMBHHHR

TEREARGEAG DL AT T, Ko Do s 1R R £ 1 s 1)
ERITH N Z R I o 152k B =R iR 2 9%
FEBBETT PR, il g b e o iU 25, (R g A
MR I, AR R TR . R
AR DN ZERICE DA 3 YT b ) B f o s 48 . 1
F R R E AR B PR B PR R
faifl, B RWE FE T T R R A5CR [ sf S E 5 it itk 5%
AR N
3.3 HWERGHIEHMIL

SRR B BT T AR B A SR A E FH 785 R A%,
ISP S T — T5U B A Bt . (D2 25 DU 3 48t [ ]
HR A TAILNG, ST 2 0% 1 11 U0 3 sl ok B 5 A
SETE, TRARZR IR LR B AORS HE S, QR IS R
FESC e U R AL B iR A B, ) AR AL S 1 v
Tiif B P G SR A R BT b BB T DI IR oy B 4 B
Ve A 5 HER A RN, R AR R R R
1 0 1 A RS S ALkt R IS R TR A A A, ISk
R R G R
4 MiERREFE
4.1 1BIEwE CEREEA

2021 AR B B TR WoR , oo e I i He
T A1 1) 22 80 HRI 1T MR e A TR R 8 PN s -5 301 A )
L AH A SR )R s O A e A A
17 K, o )m e sniaft 52 KIGH# s, HAR TH T
[N B AT I R A MR (L3 1) o X — R
g R 2T TR FFar B, Sk 7l X 5450
PEAL B PRI -

M e —E A% Letdown [® D #&, 178 HtA]
RF) 52 K (HEEIFRNE T, RBRIMEHE®) .
4.2 ZFRARKIEBEIK

MCRE A R AR S o B . RS T
B USRI R 8 BRI 8 MR T
H R TR, R A 518.5 e W3 2) ., [Al},
Lo TS bt e R S E | o W Ul e 7 N [E1 B o 280
g AT X — BRI AR, ERE T &l il i
T BRI il fb e He AR s > A i 1T 412
4.3 RHEEBITHRERE

s, AR RGO s ThR R T
FRTE . O o Bl 5% IR R, JIEER
SRR FENMEW KPS CR I Bk @il
WA BITBEUAE R, NG TR B g R IR
PARA> 25 3 Ja B S AR R Z N, [ IR

FEXIES

2026 4 01 A

_69_



142 % | Economic of Chemical Engineering

Fo1 B E A 12 A4 Ledown A A 6 A 26 5247 i 18 45 it

IR I % K 51 A oA Y1 B B 18] EATHE (h)
IR fm A T NS 1214 H4 K 12778115 79
WA TR, RS 12 /11 H 13 & 12 A 11 H 20 & 50 4~ 7.83

BT NGRS 12 16 H 17 & 20 4 12 F1 20 H 23 & 20 4 102
T NE RS 1207 H 114 12 A7 H 17 & 37 & 6.62
TR KR 12 A 11 H 20 & 50 4~ 12 16 H 13 /& 30 4 112.67
F 2 BB B P RAT L
At BE hiEw (AT /%) hEE (AL / %) FHHRA (1)
PR K 225X (365+17) ~ 483.0 22.6 X 8=180.0 303
THENER R ERA 16X (365--17) ~ 343.5 16X 8=128.0 2155
&1t ~ 826.5 308 ~ 5185
 BEWMHREERAS 1T RITR, RERRFEHRSE /RiITH
F 3 HAEAN G R EEATIARA T
R Btk A BEERE
IR 1745 ) 7 A AR HorEd, 2aERESE L, FRATAE
1] JE £ 4 BEAR, BREE SREEAR, 2R HEE
R’ K TS AT B 17 X 52 K (#43E47)
1R/ 41 9% K % ] B e 10min23s —
AR BB B & 103.1C #EAE 40°C -60°C it B
SR AR ~ 826.5 7 TG 308 77 7T
ZA AR BEHRARREK, gEERENSE THREK, HheEERENKE

—RIZERERGE, R LT @Zbhys il @&
J A 1B T 5 s [R] 7 4% 48 il 7E — 2 T BE N, 4 8h T
KLU YRR HE AL — Yk B LRI ERHERR, DR
A bk T AR 0 B AR e T A XU
4.4 HERT R HEIEFRITEE

SRy B B AR R, o R R AR s AT EE
FRifEATXT e (W 3) .
5 RESRE
51 WERRNEEEE

HOEFARARNETTT, B Letdown IR PR A7 ik
T RO St ], R 2 R T
MARA [ fip e 7 RO . R MIm R, 5 2k 5t
PR 3 o T A AL B T 5 A i AR BRI A RO
N, FEAEUE T EGE T R E S AR

VAT, G R R R BT A 4RI A
27518.0 Hn(H2H L | Bukbr s iR 52K ),
[F) i s R 158 2 B S B4 P O, e ka4
HE L X —BH 5% Letdown BEHAE S (4 A4k
BN —E, ARBLT B e A T A

A RBE I, Gl S SR P R 3R
YER, KORTHEBR T AT | & B KRR RS,
U T B TR IR A R B AN A R IR JE M, e B
RIS T RAE T TSR R
5.2 RFKREARBFE]

TS PR R 45 TT ta, BHEE IR R R G RE
MPETt, ARRATEZELUT J7 it — 2 g ke B 0T
O KB E =Ry 1, FET o 5 e A5 10K 8 B

BITHETT, G5 TR T2 X JEURhE I P 5 A A A
R P e TF 2= 50-60 J7 t/a BRI ATVE, SEPLALAE
W KA ; QBAESELAL T, 4564tk filrE
P, LA EE . EJT . AR ES RS O
BORI IR, S5 AN [a] 00 B TG e B i fe R s g

M, BT NEBCEE TR, QWM TR

[P PO =i Fn o2 ik S I N e B8 Y= w |

A ERE R LR, BFSE R R0 R JEE A BT

(AR R A 4. Mg S A B G 2%) |, iF

— IR KA A, e B K s TR S

@¥s Letdown 1 A B5H1 B Bk 2 PR 6 H H S8R

ARt OWRZIuEEDN T, HEW, %

i AR L A O SRR A B T T

S 3k

(] FRA, HEXRE, TER, 5. —HRERALNITY
Fik5 AL+ E ,CN201810934118.X [P].2019-01-11.

2] 2% ,3K4E, 200 . b i SR Ao SUR R A 3R 4 petk
& B R A [J]. 1T ,2025(2):45-49.

BlikE, F%, 2F RRUCASES B EZENEHS
Bk FAAAE LG AL []]. B 2 5 4R ,2016,41(4):1028-
1034.

[4] X 9%, R, B . FHE £ BRI AR LER
AR E PO R AL B [J]. 1|17 ,2023(5):36-40.

[5] PR, 4, KB . mMALESE S B BZRE
ARG RKAMEBATER]) & o HEH 5k
T .2022,53(8):98-103.

_70_

2026 4 01 A hELIES



