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Application strategy of electrical system for long-distance pipelines and automation
of oil transmission stations

Liu Yaosong(Shandong United Energy Pipeline Transportation Co., Ltd. Yantai Shandong 264000, China)

Abstract: Oil and gas pipelines are an important way of energy transportation. With the continuous improvement
of their automation level in oil transportation, pipeline electrical systems and oil station automation technology have also
been widely applied. Based on extensive literature review and analysis of long-distance pipeline design schemes, this paper
explores the technical architectures of two systems and their application strategies during the operation of long-distance
pipelines, ultimately forming an intelligent and systematic long-distance pipeline operation management system. It is
expected that this article can provide technical reference and reference value for China’ s oil and gas industry, promote
the intelligent upgrading of long-distance pipelines, and provide technical support for the sustainable development of the

industry.

Keywords: long-distance pipelines; Automation of oil transportation stations; SCADA;

K rin, BRRsE S A i
IR, AEX TR 4. Btk s siieis s
e EFEMEM S W E L E R, H—, ARSI,
DU R E Rt | R ETT, AREIRE
W BT T R A 55 KUK o ot B sh ik R, AT LA
S SCET I | Sz A T RS S B I S 1 T ]
FITENESE . D NMASE, TERG SR & A RR IR I 15 20 A
TA, mESE A, o, BR RS S A
AL AR R, REAS 4 I HE THA5 T8 S5 5% e 1 e
W DE TR OTRES | R RIS Y . A, JE R
REARAZ T AR SR (i — 2B OB S
1 KinEEHE SRS SHHMB It REELE
1.1 KEERS RS

‘ VIEW ‘ ‘ VIEW &4 ‘
K\/’
‘ SCADARE % 2% ‘K “ SCADAR % 23 \
\/
\ OPCHE [ \
{
| BRI e Rk
A1kmewams 2R AREEEN

electrical system

KA E SRR GNE N SC B A s I R 4 2
HEHEH S ORBR | R BRI AZ O SRR AR, AR
RGHINES Y T 7 2% VIEW 35 5. SCADA IR %5 2% .
OPC #2110 | GRENFRP DL AR R, 2450k
GIEH B REAATR VISR -PAT” AR ERS
EHAR, B 1 KSR RGNS
1.2 Hmuh EEME RS
1.2.1 BRIAEBTLIER

L B B AR 3L T 3 S PLEEAARY (CFD
TR E . LNG FHARERY ) SR ARMEER R amAs”
ARG, WS TN R S . =4k
1, B RN G — R LA RIE, 5
ORI AR AL, B R SN S S, AR
E{K=STER( e/ TE/N & R EEEN
1.2.2 SCADA R%Z BRIk

SCADA BEE R AR T ITA PLC, Tolk 284
ML, BI1HRSTHAT PR R SR ZR DL T R AR
SCADA [ shALRTER 42 0 D RE ARG S Z B i s ] |
TMFER AT L 2B . KRGS,

1.2.3 BIREIBIRR

B BT LA A7 R e B T A LA

AR 25 B30 R IR PB . B H R AR 45 B TR

-100-

2025 £ 8 A FELKIRES



E2 N D R B R I W& € i L I I B
KT K7 S BB . e R,
1.2. 4 N2EPER

N 2 PR R B B — BRI — A = 2
PEHLH, AR 238 10 T Gt PR sh AR IR . 214
PO AGALZE T 5 W ol M S B R A T S e
Mo ZMEHELA ESD BUTIRE S R4, —HHBlE 4
ik, N ABYATYE A sk, BEVIWHh s,
REAR s 5 22 4 XU & AR M 1
2 KEEBRSAZSWHMBESIHREZHNNA
R
2.1 KEERS RGN FRE
2.1.1 VIEW 22 BEIRIE R

VIEW 95 S 070 B, nl 3T g B A e il
ERIRE | RIS, L1 LA s A B | AR
PR | MU e . — 5 T, XX B AIL]
AR OPC UA B (A over TLS 1.3 Tolki@{E WY ) |
ARG T RTU %4 Modbus RTU (4 ] brifE b
(9 ISON ¥4, 4N, % Ko T8 I 2k A R
TR, ARG RAEEIES, I 4~20mA HLRE(E
SR ADC 75, FEJS 3T 00C UA RS #4510
SCADA A& k. H—J7TH, X T VIEW 75 5 A H
PR IR, T L8 TEC 61850-7-4 brifEIF & “ %
SUIWEE” , LITHT SRR PGE RS B,
VIEW 7 s A6 I 2] K i 5 30 I 2k 5 TR 28 16 28k vp
BIEE S > 3.5 MPa i}, JH 200 B i i 086 Sh Ph AT
MUFCH T il i2 4, I A BRRASHL (FSM)
B, CRRRAS B AR BN R 25 wiE
fF5rrshasgie 2,
2.1.2 EF SCADA fRZSZ5MIEUIERI A IR S 2 £ RhiF

KEEHEE R RGBT B, nl3ET SCADA it
48 RTU ., PLC 25 2R iRl & A0 2R, ]S
BIT W ARG RN T RE . 205 a5
J7TH, SCADA W] LIE R HL #5 R4 T PLC i3k, RTU
R DL KSR FAG IERES R B S5, R |
MREERHESE, TR KME ESEEETT I shBARRL, X
—i R, HHRRZUERE, F VIEW 35 55 5 B
PabR e A A B X Z IR G A TS T B, AR Tt
G W Lk 10~12dB. &2 P9 AL6 71, 7] 7F SCADA
IR 55 PN 28 L T DNIN I3 B8 27 > AR i ARG 2
B, XTECHE P 45 3 R AE A TS A0 HT
2.1.3 £F oPC #EOMIMERT

BT OPC T PMSGERLE, A F MU s | 45
KfFRBERIRGE N2 DT ARG EEW R, L%
AU e e, BARSCIIN], e, RPN

Freight Transportation | % & # %

ML AR, FIZE TEC 61850 (4 REF )1 R 48 Fbnife )
PR, ¥ DCS RGN AO {55 1] SCADA R4 T
{9 AL IE M B30, DCS il 4~20mA IHLIT (5
THIZA(E S 45 OPC DA #2 1 J5 %45} Modbus RTU 2
R, SCPECE JoaEme sy vk, fd B0 R 20
fLIEE, FIZE IEEE 1588 Y ( FEFEIE RS WML )
i GPS B BMR[RAL - R G AR F A5 T 4 I FL <R
e, R RIS RIS + 1 ws KF. Bm, ff
Fh ST B EEIeE, @it MQTT Prisa] = & ik
Wb EE . RAJEEEE, BIanEr xR — A K E
JINEH I R P E SR T, R 3600s T,
X — 1 B R 48 R A B > 60%, A AR IRERE
TR ST T R
2.1. 4 RENFEFSHERILFHHEIEHIRE

URENFEE)E, 17 Tt 3 o B 2 e YR A e ke s B
X HL A B RS HERS ], X —ad B R RO T RE K
TR NS THE . PR R U | ARSI
A, B, RGN TR SRR, FEEAKE
ABB ACS880 KB 5 ) FOC #4375 il vk, XTE
D IEFE AT SRR . BN, FE RGHIRTRAR A
T T TR 20%, ICZE shRshfEr, AR A0
A EA VBN A REFE. X —d /T, FEE
T SEEE T TRAAME R, WSS 5 . Hk,
BRI IO SC B, FNHEARGE NI
PATHUA L B XU UPS HLTR,  BEJS A 48 ORing
L S R I, PRIETE R R R A S R Stk
UMW, e, WAIREET A, BRI B R
il UL P System $4 22 8 57 L sl AL 75 i RO AR
T 0 L SHILIZ A T [R] A P sl AR 43 BT R R U 7
R AR ISR %, 1 BPRO=0.4 x RPM %5, M TiT 52 90 45 51
TV H B AL ) B A B
2.1.5 KB ERSAGXUEEERE

S5 AT T AR AR AR B T ) R AR
Frh R A BT R, @A R ME, S
M 1 sl &
2.2 bk B RGN F SREE
2.2.1 EHEMAE B LIER

RS B shAbA e, BT LU i Sh S HL B AL (37
R E R RIRAE ) SCHK A E N T 20
fb . B ALIRIE . ELARR AR, AR sR A Ak
A T B ST i S TR AR, B AR N
AR . IR RS — RV S, BIEA
S 00 0 i 06 S VR S AR AT A (IR 2E < 3% )
fan, KA T E Tk, AT AERRADAN [ 9
TIRIMY B A SR, 3RS A R A Atk

FELIES 2025 £ 8 A

-101-



& 49 % | Freight Transportation

RIKRETELARAREFELCRE

wERERE

KEWES K

P B 25 AT

VIEW ¥ g% 4

ARM Cortex-A72 2 # 28 (5% 128GB)

B4R T 4L 2 7 4R < 50ms

OPC W x # 4

% # TEC 61850/MQTT #r3l

W R A & = 99%

SCADA fi 42

W # Xeon Platinum 8380

HutE=10 7 & /s

DCS T4 PLC

7 7 S7-1500R/H

I i 1] < 1s

ABB % M £

3000kW 7y %, SRR B R

e A 1K= 20%

R B DI TR 5 11, A RO IR FE . S5 IR,
AR B A5 R T B SRR R G T E SOH
BE. flhn, MELE R AT T, R
SCADA R4t A shfih & AR Vi 15 ek i Ik sh A, [
B VIEW 15 S0 R ML R R e s AT IR A0 s, i PR 4%
WA IR LB TR EVa N
2.2.2 SCADA A% BEELiELR

SCADA #ie, mI R T4 PLC &5 SR RE B LMY
JE S T2 BeaidE . MmN, v R A Triconex
SIL2 NI L UK R G, AR FH AR AL
VOEIMEER AL . NS HOEPIE. RGBT
W], 5 R BT EE R TR E] 90% I, | [ hfil & 0k
WA IR AR, Rl A shimim R s 1T, LT
[ HL S RGeS, SCADA ZR40 0] U B el <k
FIF RS IE, BN, ZR5G0 5K 2 E K S B
SR, 2] SCADA AR 55 % 37 B ) B R S T ALK &
HARS, AR E2UIWIR G, X —d BT, VIEW
IR AL SR B, R B A2 2 R A
P&RG,
2.2.3 BIREEER

B EBAEN A, B el AR +
AT T, TR LRLR . 705 Ll sl
P, FLARSCEUIN], B S BRI O i B A7
Sy TR CRIE . RIS ) , AR
AR S S B e R Y BN, M RSN
BN IR S T R, e 2B A A 3 3
A RS IR A A TR IS, —If AR e TR
Kk Eis Yy .
2.2.4 NAETBREHR

N AR, BRI WAL E T =9
i J7 AL A B X AN T B 1T B BER R B . X —
AR, SRR R B R A . £14h
PRAGAL, X ESE R TR SR LA T RS
— BRI R M IR, RGeS T DL Hir X g AR AR P

TR N A PEAG XU S5 90, I ik 2 XoF 1o 18 IR 55 4 93

(K. B &) o X TRBSRGEZ, WA

T, W AE ISR SIS AR R 2R B,

— B fil A it s, 2 B | S5 U S R

BIRFEE ZRARGE, WARG A ST IX B,

— I B4 R AL A L ) g 2 I P,

3 4HiE
Zi L, ARSOKEAEEETT BB RSE .

T A S RGN TR LR . FEN A PIE R

GrERM LR I, XTHRARS, WEIhE EiE

TF By BEXT VIEW 95 45 . SCADA IR 55 #% . OPC % 11,

WBNFEF 5o ARSEER BT, A B ERR

Srieit IR ARG E . X Tl A sk R g, W)

T E A 3k . SCADA R4 A3k . HdEiE

PR 2 A B BRI AR . Al RAA S

o8 AR AR TE I, IS A TR RS

fwhul Ak RS i, KR EETTE

R CRRRfL” AR, REEEBITIE S RE.

S E Ak

(1] % ATHRBBRHEARG G HFEBLALRER LE
AR RATR []. ALK LG ZF,2025,01):207-
209.

21 ZR%A, TR, FI1 &, 5 RAAKREERA
89 & AR A F A ()], AL Tt R ,2019,45(03):
32-33.

Bl KA. AR R A b FHEKELS LA
EFMASERTORARRT[FEEAAL
#2,2025,(01):58-61.

M BRiL. KinEESEHR LA RS TG ¥
AL ] F BAL TR B ,2024,16(14):115-117.

5] M, 2 ARER] . 325 Mk EE AL 35kV &
W3k W AR A TR B R B A AU M AT R ()], F B AL
TR % ,2024(32):100-102.

=102~

2025 £ 8 A FELKIRES



