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Analysis and calculation of motor restart in petrochemical plant by MVA method
LIU Jingzhou
( Sinopec Engineering Construction Co., Ltd., Beijing 100101, China )

Abstract: Restart is one of the important measures to ensure the safety of process flow. Based on the analysis of
the operation condition of the power supply system of a petrochemical plant substation, the batch restart of the
motor is calculated by MVA method, and is simulated by ETAP. According to the results of MVA method and ETAP

simulation, it is concluded that the results of MVA method are conservative.
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Tabl. 1 Existing load during restart of each batch
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Tab. 2 MVA calculation of each component in the first batch of

restart

TR 2R THEA
) MVA=S".. AN
EX MVA=S".. 136 RGuH/ N
R
AR T BE _ o u:%=4.5
AL T MVA2=(S;x100)/u;%  35.56 1.6 MV-A
A T B _ o u:%=4.5
AL T2 MVA3=(S;x100)u;%  35.56 1.6 MV-A
S _ u%=6
AL T3 MVA4=(S;x100)u:%  26.67 =16 MV-A
7 _ 0 u;%=6
AR T4 MVAS=(S;x100)/u;%  26.67 Si=1'6 MV-A
A B _ k=6
et MVA6=(k,xPy)/0.85 15.67 P 222 MW
I BLH ) _ k=7
ey MVA7=(k,xPy,)/0.8 097 p 0111 MW
6 kV BEf _ Sy=4.012/0.92
P MVAS=S,, 4.36 Z436
5,=0.539 62
L %Eﬁﬁ MVA9=S,, 0.59 /0.92
S =0.59
" $,=0.619 41
v E‘ﬁ?ﬁ MVA10=S,, 0.67 10.92
S =0.67

MVA, =(MVA2xMVA7)/ s
(MVA2+MVAT) 0.94 I
MVA, =(MVA2xMVA7)/ s
(MVA2+MVAT) 0.58 LA
MVA,,~(MVA3xMVA9)/ s
(MVA3+MVA9) 0.65 A
MVA,,~MVAG6+MVA, +

9K AR
MVA,,+MVAS+MVA,, 222 I 2
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uz%=MVA1/(MVAI+MVA , ) x 100%=85.97% (1)
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Fig. 1 MVA system diagram for the first batch of restart

U, %=u%*MVA2/(MVA2+MVA7) x 100%=83.69% (2)
1, %=us%*MVA3/(MVA3-+MVA9) x 100%=84.57% (3 )
g Yo 1u%xMVAS/(MVASMVA 10) x 100%-83.86% (4)
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Tab. 3 Voltage level of each bus during batch restart

B

Bt = e Bt

6kV BIZE (%) 85.97 93.49 9326  93.89  93.82
0.38kVIE (%) 83.69 93.11 89.49  92.67 9230
0.38 kVITEL (%) 84.57 91.99 91.77 9239 9232

0.38 i(o\//; §V B 83.86 91.15 9093  91.54 9147
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Fig. 2 ETAP simulation of bus voltage fluctuation
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Tab. 4 ETAP simulation results of voltage level for each bus

during batch restart

it B A IRt At

6 kV BEZE (%) 88.27 98.02 9798 98.68 98.60
038 kVIE (%) 8536 97.76 9347 97.60 97.14
0.38 kVII Bt (%) 86.68 96.54 9650 97.21 97.13
0.38 kVIV Bt (%) 8515 9494 9490 9560 95.52

Y5 LA LM VAL TR R AETAP ff KA
UL, RFHREE RO H A RIS TS, LA
T,

MRS HERH, FIAMVAZHRAYZER
FIMETAP HER, fFEBRKESR, EEA
MVA: 5 — e 3h 5, T34 R
6 kV B} £ Lk T RE 95 il 2 B Ve ok A,

®5 HHERMAAZRILR

Tab.5 Comparisons of calculation results and simulation results

Bt it
MVA %  ETAP  MVAJ  ETAP
6 kV BEZE (%) 85.97 88.27 93.49 98.02
0.38kVIEL (%) 83.69 85.36 93.11 97.76
038kVIILEL (%)  84.57 86.68 91.99 96.54
038kVIVE! (%) 83.86 85.15 91.15 94.94

= ALk St
MVA % ETAP MVA % ETAP MVA ¥ ETAP
93.26 97.98 93.89 98.68 93.82 98.60
89.49 93.47 92.67 97.60 92.30 97.14
91.77 96.50 92.39 97.21 92.32 97.13
90.93 94.90 91.54 95.60 91.47 95.52
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