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Design of 230 kV large capacity mobile substation and its application
YUAN Qiujie, WANG Yong, JIANG Xiaobing, ZHU Ting
(NARI Technology Co., Ltd., Beijing 102200, China)

Abstract: The complete set of high-voltage mobile on-board substation facilities can help countries with backward
infrastructure and low self-sufficiency rate of their own industrial products to quickly realize the grid hub node from
scratch, and achieve an immediate effect on the development of the country’s power grid. Its advantages are
self-evident, especially in some African countries with extremely underdeveloped power system. This paper
introduces the design principle, layout and key technical problems of 230 kV mobile substation. In view of the
characteristics of large capacity, high voltage and high altitude transformer, such as large volume, heavy weight and
difficult transportation, the optimal design scheme of transformer and HGIS equipment is proposed; In view of the
complex road conditions, in order to ensure that the equipment can arrive at the project site after a long journeys, it is
necessary to recontrol the weight of the four car body modules, redistribute the load, and recheck the anti-seismic
capacity of the trailer’s body. For the lightning protection and grounding design of vehicle mounted mobile
substation, multiple methods are adopted to protect at the same time.
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Fig. 2 Electrical layout plan
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Fig. 4 High voltage vehicle module in running state
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Fig. 5 High voltage vehicle module in transportation state

42 KRFEFHRETESR[MLUIET

R 230 kV AR 2% PR B R H0S
JEHEE 15 2D RN PR 2 i,
15 5.066 m UL I, HEEZ 130 t. e T IERIER
(132 b 5 m PR ).

NBEARE R, MR, SR AR e A R
Bk, BEBEPEMEN TN, BARES N
T N .

1) K = H 4R R AR 8 IR0 1) S 4 B L8O R
ik, BERM N7 FIRME, REEYE
T P 2 e FURRR R BT, B DAL C S
B ML R 4504, H A E RS T R L
IS HEESR, [R] I v A (] 8 2% PR S s @A
B. C = M[FIN 5/KFTH L 45°6, RAMRHRTH
NEEME, WEnT DA% AR R 8 AR K B, XonT
PA4i%i 5 HGIS FFREFEZ MPEE, a5
HITEI I T

2) KRR PAT R Y A R 4
TE [F 5 R RE IR IR T, R RS HREN, dE—
ARAL T AR AR AR RS, A8 3 R Ak i
A5 ZE A B W TE B R AT G 3.6 mo

3) AR AR IR HEATARAL BT, SR FH kN AR ]

2021448 - BNEN - @i bd | 59



F=Ei%it | Engineering Design

383 R RN SR ZH G F A [R] R R R S R, 7R
PRUER T 224 2B HTIR T, B oK PR FE IR IE 1%
R REN, RGN Kot L2 k.
b FVE BB SR A S IR A B, AR RT3
SLHE, FREDSSROHE, ERAMET R
FUBEAN RS EREREAERN, BRI
KRR RS ER,

43 FiFmERIT

T8 7% 2 A% HLl s i B R I 25 d 3 5 4
Br, DhRER R, Bid R rIRshaEE K
i s FE A BR s U0 IR R A A KR
B J5 Re SE IS T H B, 7R O R AR AR B
HORAT R E R A O E, I EHRAZ A
MIHTRERE ). IR SR bR, ETMEL Ry
AT

1) ZEAk b BT V& 5 Bk e i B A
AR PR AR RR WD S 4L

2) WARERMHFE—CHEREMR), 55 KE
R ] a4, WO SRR 8.

3) AR R TF ORI & B A A
BN AR RO E, IFRERRES
AR E R,

4) WA mER R RN EER
B REEA I R, WEAMHNKBIE. B
RKHE.

5) NI AR A I IR ), WA TR H
OB S N AR RS, W&
HISCHE . SEAAN SR S5 T A AR 2 A HE S84 &1 .

6) FIRF K ARSI R A, IsEIE S
TR, BUREEPURRE ST, SR VRt
N, REMFHAMGERE, HRERBDZEZHE.
44 BrEREMIgIT

B RG EfEREA. ED e EN 2R
P fk B PR R AE AT 32 K, DAERAR N 1% 42
A& 22 A A7 . A8 sk 3 K H R 4 4
T AR R . AR HL T AR DL S R et —
Ay HR B R R TR F R K
AT MRS B ) Besth gt i

ZEILHE BN A Ll B B B S T N R BE

60 | @i bl - BABK - 202145405 545

W FEL R IR R0 R — e 2 7 30 B FRL U 5 N Bt
Mo HARRE A

1) MR EF, I BT O R vk
W P 38 o v P OB BT IR E . BT Rk
Fo o AR ek (1 = FER I S m DAYy, @A
EHE 20 m S RS (—CE 20 m, 25 m, 30 m
35 m [IRUAR e TRY), A5 H Sl o A 2 150 BB TR A et T
o MRIER®). RO)THE H P EF RS B
NG FAR S ho(m)FFR Ay, AP

hy=h—D/(7P) (8)

h,=h—h, 9)
XF, hONBTEEHIEE, my D N E A
RS, m; P N RE, h<30m, P=1;
30 m<h<120m, P=55/\Vh; h>120m, P=0.5;
he NBEARF VIR E, m.

FHRAE A 0 BUE N (10), KADFEFEEE
S S, T B R R T i OR B B B
J& b,>0 RIRE T8 A R4 B HEA S HL 3l

M hoZhI28F, by NAE T BT IEE

b, =0.47(h, —h.)P (10)
M h<h/2W}, b, NA% T BT ERE
b, = (h, —1.53h)P (1

2) {ERSENAR HL 3 4 0 5 B — AH R TR 28
KM FEARAAR 1 7 FL I o

3) TAEAEIY B HE, W R
W) 308 3 4 s 977 7 4 TR 2k B BT R U B 7
BN N KHh

4) AZ FLuh A R B IR IR AN g, PR
T I8 A LB T FL T oA R A AR R
45 BEHTHRINTITER

% 230 kV/33 kV/15 KV, 50 MV * A (%2 38#
AR 2016 A PAT RSB I H , Ak
5 AR AR L J) & 7] (Ethiopian  Electric
Power Corporation). %5l H F 2017 & 10 A 17
Woldiya i X ¥ Nizf7, HHEET Rt

5 Z5RiE

Mah A Rk B S 5. HlahthoR. 43



230 KV K7 nr 4808 228 vty e vl B i

PG RN SN, SRR, ferEE
KRG F R 23R, WE « %

R (PR SR HERE, AR RS B ke B T
HFARRIEIX KRR . AL 2016 AT
M HL Y 1A FI(EEP) ) 230 kV/33 kV/15 kV.

50 MV « A R AZBEIH N5, R
IR T ERER R OR R R I R B 78 H i (1)
WAt RG], HEd TRIE TR A G S s AR
HLE I H $R AR S e )R 75 A2 T T BRI H
T, IR ) K e R T AT S
SRS A8 R B ARt v vk R T BE
REEKE., AR REEAE. AT
ARG A S A A 5 2, e
T PR VB A% R e R Oy TR 25 5 R R
FEE AT T R B R VR S S
Jiti, R EARIIRE BN B TR T AT (1 B . EA

SR

[1] %5, I, 87F, . KIREHRABL R
WAt N RG], |4 17, 2020, 33(1): 86-92.

2] Zkdlke, #RENEN, £H, . 110kV EEBEIHALH
SRH[Cl. FEBITEESmEETWE L2
2015 FEEARESLE, 2015: 1-6.

31 BRAb, RAEW, R, &, B s
(N I R G R (A E I T L I i S A 597 N
2019(2): 1-5.

[4] #=fF. EHRXBIAREEW B S, B
Br5RiH, 2019(14): 88-90.

[5]1 R, ZEwsk. FEHBA BT[]
S TAE, 2019(7): 219.

(6] HiRMS, xPERE, Wb, . BahAR b EoR#t
ZER[T]. HLMEEAR, 2019(9): 3415-3425.

(71 ZEA. 110 kV EF R ki K SE by R R o
F]. HLEAEE, 2019(11): 27-28.

(8] AL, KEEHMZZEIEM]. Jb5T: P EKF
KHL R AL, 2013,

(9] JAMk, ZREAEA, BIASR, 5. BahULHSEEARTE
e H P RS F[T]. HR S REVE, 2016,
32(9): 29-32, 38.

R

www.eage.com.cn

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

Engineering Design | AZRi&it
LOPEZ-ROLDAN J, DEVRIENDT C, ENNSJ, et
al. How to achieve a rapid deployment of mobile
substations and to guarantee its integrity during
transport[J]. IEEE Transactions on Power Delivery,
2008(23): 196-202.

KIEAR . B ZEAR LL X0 HL g T S LRI (0]
BREH, 2016(12): 65-67.

BRI, A AR RN R X g i AT, R
T4, 2016(4): 41-43.

ekt FBh ARG L E M R EATTRD]. FER
AR, 2017(12): 25-26.

K. SFe kAR BIHM]. dEat: AUk AR
A, 2003.

I, WG B F TR IR B o i
[7]. %A, 2013(35): 26-31.

Christof Devriendta ,

K5

Patrick Guillaumea , Jose

Lopez-Roldanb . Structural dynamics of a mobile
substation during transport[J]. Engineering Structures,
2007, 29(12): 3377-3389.

e T SR B M B AOPTR 25K : GB /T 13540—
2009 [S].

IEEE Guide for safety in the installation of mobile
substation equipment: IEEE Std 1268—2005[S].
FEHETE. TR R B R R B [J]. S v
WHEF, 2018(19): 8.

KA A VE AL s B e, B AR it
R AR M. BRI B AR, 1989.
AL, Bk, MR, . 110 kV BB HE
P RIIZZE[T]. FLHEOR, 2018(7): 87-89.

EE BN

RRKE(1985—), L&, Wit
TARIW, MR NE, Fi
e AT TAE.

(W H . 2020-10-10)

2021448 - BAEN - @i bd | 61



