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Modelling and progress control of substation automation retrofit based on Matra potential algorithm
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(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. EHV Transmission and Transformation Company, Shanghai Municipal Electric Power Company, Shanghai 200063, China)

Abstract: To effectively control the process of substation automation retrofit, work breakdown structure (WBS) is applied to
decompose the substation automation retrofit process layer by layer according to the reality of substation automation retrofit and project
process control theory. Critical path method (CPM) network method is presented for establishing the model of substation automation
retrofit process. Matra potential algorithm is introduced to the progress control of substation automation retrofit process.Through an
analysis of two actual examples, it is shown that Matra potential algorithm can accurately determine critical path of the retrofit process
and thus control time-cost of the substation automation retrofit.
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Fig.1 WBS decomposing configuration of substation

automation retrofit process
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Fig.2 Typical activity-on-arrow network diagram
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Fig.4 Configuration of work i—j ’s earliest time parameter
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Tab.1 Work symbol table of manufacturer joint debugging
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Fig.6 CPM construction network diagram of manufacturer joint

debugging
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Fig.7 CPM construction network diagram of installing and
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Tab.3 Work symbol table of acceptance checking and ending
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Fig.8 CPM construction network diagram of substation

automation retrofit

3 HMEEIEXRBLIEATHE

F5 I8 AR I TR 5 5507 50, 6 g 220 kv
M2 st B S BSOS REAT I AG S, HA AR I
i) CPM Jifi LM B 9 pron, Hh#isk B
TAERR, #i Sk N TR AP ZE I ],
R R, ForP R AR I (] o %

9 HILIERBT R 3A B L SE CPM e T 45 [

Fig.9 CPM construction network diagram of substation

automation retrofit with time duration
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Tab.4 Time parameter table of work in retrofit process
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253 % 13 28 13 28 0
3-5% 28 38 28 38 0
5—6% 38 46 38 46 0
6—9 % 46 61 46 61 0
6—8 % 46 49 46 49 0
8—9 % 49 61 49 61 0
9—10* 61 63 61 63 0
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16—18 % 283 286 283 289 0
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10 FHEXRBRLIRfFRYZE rRuk B L BUE CPM i T W 45 &
Fig.10 CPM construction network diagram of substation

automation retrofit with critical path
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Fig.11 Critical path diagram before compressing
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Fig.12 New critical path diagram after first compressing
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Fig.13 New critical path diagram after second compressing
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Fig.14 Critical path diagram before optimizing
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Tab.5 Related data of retrofit work under two operation modes
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Fig.15 Critical path diagram after first optimizing
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Fig.16 Critical path diagram after second optimizing
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Fig.17 Critical path diagram after third optimizing
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