CHPTER FIVE

CONCLUSION & RECOMMENDATION

5.1 Conclusion

Designing of a new substation starts from selecting the numbers of
incoming lines and outgoing feeders, this is based on load calculation and site
selection of substation which is totally affected by location of substation to
center of loads. In this project rating of bus bars, capacity of transformers,
CTs ratios were determined according to the load flow and short circuit
analysis. These studies results are helpful and should be considered mainly in

technical design and manufacturer equipment's design in S.H substation.
5.2 Recommendation

The following studies are recommended for a complete substation

design:

e Structure design of holders and site for equipment.

Protection coordination of substation.

Control system design of substation.

DC and auxiliary system design.

Communication system design of substation.

SCADA system design of substation.

Earthing system of the substation.

Substation cyber security system.
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APPENDIX(A)
Single Line Diagram
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APPENDIX(B)

Current Of Short Circuit Fault At Normal Operation

Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Ling-to-Line-to-Ground
D I I'k ip Ik Ik Ip L I Ik i b Ik Ik Ip i Ik
Bus(1).413 0413 975 2600 M7 19330 46347 19330 19330 19031 45831 19031 1903 257 R85 A8 25N
Bus2(413) 0415 21960 5267 14761 19307 46341 19327 19327 19026 45620 19026 1906 2151 Fl6M S 29N
Sika haded!1 Kv BBI 1000 21686 53069 11339 2DB 36470 2BE NNBE OI8O 47691 18780 18780 1M 6238 UM NI
Sika haded!1 Kv BB2 1000 21784 3336 11308 134 3665 N34 NI BRI 490 1BYM OB NME AR DM D4
Sika haded?3 Kv BBL 3000 0000 MIM 100 2736 67831 2136 2753 10093 46899 10033 19033 26661 63607 26661 6.6
Sika haded 33 KvBB2 3000 B0 BT 9801 XT3 6737 A0 7300 18912 46508 1890 1891 264M 63103 264M 264M
Sika haded!10 Kv BBI 10000 8853 21370 GORD 10694 238 10694 10694 7667 18313 7667 7667 1022 24684 10222 1022
Sika haded 110 KvBB2-1 10000 8820 21300 G9R0 10634 23T 10634 106 760 18M6 760 7630 10183 24380 1008 1018

Al fault currents are mms kA. Current ip is calculated usig Method C.

# LLG fault cument is the larger of the two fulted line currents.
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APPENDIX (C)

Current Of Short Circuit Fault At Parallel Operation
(1)

Bus 3Phase Fault Line-o-Ground Fault Line-fo-Line Fault *Line-to-Line-to-Ground

D (U | S ] kIt i Ib kIt b b kIt @ Ib Ik
Bus(1) 413 0415 07 BBF 1BIBL 1943 46650 19430 19432 10205 4606 19205 19205 ZL6W 5073 20690 71600
Bul(413) 0415 1DIT BB1 BBL 1940 46648 1040 19480 1000 40090 19201 19N0 20886 32066 20686 2168
Sika haded11 K BB! 11000 43480 110405 22660 44551 113125 4550 MSS1 316 613 376 TESS M40 1DTAT 4400 440
Sika haded11 Kv BB 11000 43480 110405 22660 44551 113125 M50 M55 316 613 3765 TESS M40 LDTAD M40 440
Sika haded33 Kv BBI 3000 43851 10798 10047 4808 133065 4808 488 076 901 36 O S1A08 130757 I8 S3A08
Sika haded 33 Ky BB2 3000 43851 107966 10047 AR0R 133165 4808 4808 37076 901 Y6 O 308 13077 U8 108
Sika haded110 Kv BBL 10000 17675 42680 11960 20ME SLSL NMMEO2MEOIS307 GSEL 15307 13307 405 49215 20405 20405
Sika haded 110 Kv BB2-) 10000 17675 42680 11960 20ME SLSL NMMEO2MEOIS307 GSEL 15307 13307 405 49215 20405 20405
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APPENDIX(D)

Current Of Short Circuit Fault At Parallel Operation
(2)

Bus 3-Phase Fault Line-to-Ground Fault Line-to-Line Fault *Line-to-Line-fo-Ground
D Wk il Ik Ik i b Ik Ik il Ib Kk I'k i) Ib Ik
Bus(1) 415 0415 NI75 S8 1SB31 1943 46651 19432 10432 19205 46106 19205 19205 206%0 52073 2ied0 20690
Bus)(413) 0415 NI BB 1BBL 19430 4648 19430 19430 19200 46009 19200 19200 20886 32066 2686  2L.6%6
Sika haded!1 Kv BB1 11000 43480 110405 22669 44551 13125 #3551 44351 37655 03613 3T6SS 3T M40 12D 4400 44400
Sika haded!1 Kv BB 1000 43480 110405 122669 #4551 1315 H01 4351 3765 9663 365 6T M40 12MD 440 440
Sika haded33 Kv BB1 33000 851 107966 19947 S48 135165 54808 54808 TO6 032 3976 37906 5306 130757 53108 §308
Stka haded 33 Kv BB2 00 BEL 107966 19947 4808 135065 4808 4808 FOMG 03502 :OM 3197 306 130757 53108 3308
Sika haded110 Kv BBL 10000 17675 42680 11960 2038 SI5ST QUM 2UME 5307 60R 15307 15307 20405 40275 20405 20405
Stka haded 110 KvBB2-2 10000 17675 42080 11960 2138 11 2L 2B 13307 36982 13307 13307 0405 40215 405 0405
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Low Voltage Supplied From S.H Substation

APPENDIX(E)

Name Capacity(MVA) Load(MVA)
Almk nimer 30 26.8
Alwaha 40 4.8

Almlk 20 15.5

Alsoug alarbi 40 23.3

Alomla alwaregia 20 16

Algdaia 40 21.2

SEDC 20 12.9

Total 210 120.5
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