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Abstract

The safe and fast starting of high-power motor is the key factor to ensure the stable production of
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petrochemical enterprises, therefore it has great significance to study the starting scheme of
high-power motor. Transformer-motor unit starting is a kind of starting mode which is widely used
in domestic petrochemical enterprises at present. This paper takes 1 million tons/year ethylene of
a refinery and its supporting project air separation unit motor as an engineering case. Through
calculation of design manual and simulation modeling analysis, the characteristics and economy
of the starting scheme of transformer-motor unit are analyzed. Through analysis, it is concluded
that the transformer-motor unit starting scheme has the characteristics of strong reliability and
economy, and this starting mode can ensure the safe and stable production of petrochemical
plants.
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Table 1. Motor parameters of an air separation unit
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BiE D& PyMW 27.06
i HE Un/kV 10
B R & SM/MVA 28.5
WUE T2 R % 0.95
BT AL A FLIRL RS H Kyt 4.2
10 kV ZRBRFHHT Xy/Q 0.027
HEBH AR AR HE Mggu/p.U. 1.176
4 L B AR R Myfp.u. 0.339
B A AT 25 5 Sr/MVA 40
Ak A FEATHLE ud% 8

RG220 8 201 10kVER
110kV 50Hz 3PH 3W

6001 D EXEF
5P20/5P20,/5P20 ’a Lk 235
20VA

D R
TRGM
3PH, 3W, 50Hz
1102 2x2.5%/10.5kV Do
S10-40000/110_YNd11 (&
%L=8% ;

3PH, 3W, 50Hz

10KV, 2500A

31.5kA
10000/100V,/100V
) 3
X

E2 £ D 25001 20VA 5P20
JEERY D 25001 10VA 5P20
DA 25001 10VA 0.5
ES »{‘@SA
s

FRRY O#50/1 3% 2VA

- < - ]

B4 2atF O# 7571 10P10 1VA
SYM W [FEa
@ 71V,9.5A

COTM
EENERA
27060kW

Figure 1. Primary system diagram of an air separation unit’s motor connected to the power grid
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Figure 2. Simulation modeling diagram of the starting of an air separation unit’ large power motor
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Table 2. The comparison of starting simulation results of an air separation unit’s large power motor under different moments
of inertia

® 2 REHRERENAEEDIGE THENNELERIL

A= Bl L BRI HEE I [f)
3000 kg-m? 0.745p.u 0.985 p.u. 11.643s
5000 kg-m? 0.745 p.u. 0.985 p.u. 24.643 s
8000 kg-m? 0.745p.u 0.985 p.u. 37.993 s
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Figure 3. Simulation result of the starting of an air separation unit’s large power motor
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Table 3. Equipment investment in transformer-motor starting case
2 3. TERE - Mol EMN RGN EHRE

LR B Es'ay
110/10.5ukv $10-40000/110 220 75
AR A 110 + 2 x 2.5%/10.5
110 kV .45 1 x 240 mm? 7075
Iz

%ﬁggﬁi 2H 107
10 kV JF AR 3 1 3075
10 kV B2 4 13 % 10 /i
10 kV Hi%5 3x 240 mm?, 326 x 6 K 70 73
it 410 73

DOI: 10.12677/jee.2023.112009

79


https://doi.org/10.12677/jee.2023.112009

JHO

&l

Eel

48

A2 5% HLBIHLALE 2008 SR8 LOKIZAT RAF, 469 TAERIRDN. HaibLEsin s i itfaEon 4.1,
RIS TR 2009 32 #b . i, SR raah LR A B AR AR IS 2kt 3l 75 20 5 A8 IR 4 - s LALiEsh )5 20
BEABBOREANA, R A2l U7 sC B & B RON AL 48 - sl HLALE s U7 i 3~4 £

3.5. &5ig o

SGEVE P A R A R AT T AR, RS 4% - a4zl )7 508
PLar g pdieah, RLEs R iiafr, RHEbRfeE; B gl WA BirarEE. 400
FiEZ IR, FERE TR R LIS, SR AR sy AT PR (3 BN e R sE R

4. TERSHAEEF

ARAE B F T 5 R 0 BB SR 45 R 15 B R A - AL AE B AR, BT A BEER T
FEA KT 1000192k, (A 2xid mie— MR I RS, 25 2y i CH A DX S ) vl e o e o DTG 2900 T s
B BT S B B i & B B R 2R I SR E BB HE), REZ 2 SRshi & sl 1 Bk, WE
TRAUEFTE L AR B [16] [17]. DRI 55 2505 /2 1) AR A8 RO, RIS H s ROk I AL E H s 1)
70%, 50 oxit s LRSI EE KBRS R 2) AR g — M B R B AN R KT 10% [18] [19].

A Tl 5 R AERC F B v ) @, —RRE LI Z /N T 10 MW I B & A 35/10.5 kV A2 & 2%,
BT 35 kV BER; HIBIHLIE KT 10 MW /T 20 MW BRI AT 110/10.5 KV AZJE 2%, 4T 110 kV BEZR.
AR AR A B R T B HL IR 50%. & vh S B R PR IG FHE, v id i eI TR A PP Uk 4
RELR I HL R 7K SF[20] [21]

5. 5%

ASCUSERRAC M SN TR B, G BT M 55 S 0 BB Brnd 22 IS 4% - s shHLALE S)
J7 MRS R GEREAT T 0. A BU R E5R: 1) SRR %% - aahHLALE )7 sC L TR AL 3],
LN Ja AT Rsia T, BFERRARRE: 2) AR D, RRA . BfrarsE. gy iEsEeiia. H
a2 xt B A e i, IATE AR S SRS A, DURAIIE R SR LRSI X flk
MR RE IR E S BV o 28 B, AR RS - AaahilabiE s SR A W EEvE SR . e BF ISR R AL R
PR S 75 2T R A e B 2 A e A

SE K

[1] BELL. R A AT i R LRI SN [I]. HASUSIH, 2005, 24(5): 72-74

[21 JAE. A TANAS R RSN SN[]. 4 Liifk4F, 2001(4): 49-53.

[3] XI4Enh, FOEZE, SBEB, % A E RIWR BT R[] 24, RMIFE, 2022, 22(7): 21-28
[41 #iil. Foa o B oM & i sh HlEe st )7 3], WAURLH, 2018, 37(14): 62-65, 68.

[5] FFF. JUMRTZhZEEhiEsh 77 Am) o 5 R[], B 5t 2014(16): 89, 110.

[6] 7M. mEKIIRF L ENPRSHEAR LR D] PGS H 31k, 2014(5): 1-5.

[71 3Kk, mGRI, BRoE, S5 m EAS IR B ALEOR S BRI R R[], AR AR 5 42 5], 2006(2): 75-78

[8] M. A ARTE m R T 50 AR ) R R ERe e T [3]. B2 515 BAK, 2018(7): 46-47.
[91 REHE. A E RS BINIEs)7 R AR EN]. AT, 2012, 29(3): 4-6.

[10] THJC. 7100kW HIZHLAESN RS BT ks 7 R it (9], T E i 7), 2012(z1): 80-84, 95.

[11] SkFEE. &ERRFED B AR R 3R RS 7 R[], REL, 2021, 35(6): 133-135

[12] E—7%, Ml %7, % @E RN LPGER 3 BRI M 5 W B8 B — AL [I]. BB TR % 54,

DOI: 10.12677/jee.2023.112009 80 ZERIN


https://doi.org/10.12677/jee.2023.112009

[13]

[14]

[15]
[16]
[17]
[18]
[19]
[20]
[21]

2013(7): 140-143.

Yuan, J., Wang, C., Zhu, Y. and Chen, B.C. (2019) A Novel Soft Start Method of Super Large Capacity High Voltage
Motor. CES Transactions on Electrical Machines and Systems, 3, 302-308.
https://doi.org/10.30941/CESTEMS.2019.00040

Son, S.G. (2016) A Study on Improving High-Power Induction Motor Starting. Journal of Korea Institute of Informa-
tion, Electronics, and Communication Technology, 9, 178-184. https://doi.org/10.17661/jkiiect.2016.9.2.178

o DS RAMA BT FIHM]. 580U, dbxt: HrE oy kL, 2016: 482-485.

B, BER AV RS AR R Th 2R T E ], T T, 2015(1): 33-35.

PRI, A AAT MRS s L A B I Bk 3 7 N i [9]. A T2 & REIR, 2011, 27(6): 21-23.
BREAMR. B0 KThERENLE )7 N0 5 [0, #h4ERH, 2011, 9(5): 64-65, 69.

FEFTRIL, PhAR . KIh 2 sl E 207 sUn b S i 4 0], S0 Lol 2007(8): 13-15.

ZEN. RIhEF AL s s 7 R A HT[]. FE4, 2015(2): 186, 188.

X, AT AT SRS 7 e R 5 R[], TR, 2013(4): 44-46.

DOI: 10.12677/jee.2023.112009 81 IR


https://doi.org/10.12677/jee.2023.112009
https://doi.org/10.30941/CESTEMS.2019.00040
https://doi.org/10.17661/jkiiect.2016.9.2.178

	石化装置大功率电动机变压器–电动机组起动方案研究
	摘  要
	关键词
	Study on Starting Scheme of Large Power Motor Transformer-Motor Set in Petrochemical Plant
	Abstract
	Keywords
	1. 引言
	2. 变压器–电动机组起动方式简述
	3. 变压器–电动机组起动方式案例
	3.1. 设计手册计算
	3.2. 软件仿真分析
	3.3. 误差分析
	3.4. 变压器–电动机组起动经济性分析
	3.5. 结论分析

	4. 变压器参数的选择
	5. 结语
	参考文献

