NIATImNTINAmansuasuinngsy N 15 adun 2 Ysedndeu wweu - liguiey 2565 62

MIFIAINIINANFAS LA IANITN

Journal of Engineering and Innovation

UNAUIRY
=% (-] o (%] =Y U ay t::' [
msﬂssl,ammwmmsnmssaosu‘[ﬁammzmaom‘ma mlﬂﬂwwwunmw;aama
INABANITATIHNNT KaDIA1a I INHILUUTINSA
Assessment of power system loading and zonal to zonal power transfer capability with

repeated power flow calculation technique

Yans I1UUDY Ufua 1UUBY
tanvwalulagrouiianes augwalulagnisinensiazinaluladonamnssy uninendesiwigunesysel iwysysal 67000
2 avnealulagliihgeamvnssy ausmalulagnsinuasuazimalulaganavnssy aminedesudgnesysal wssysal 67000

Chaisit Wannoi** Narumon Wannoi?

! Department of Computer Technology, Faculty of Agricultural and Industrial Technology, Phetchabun Rajabhat University,
Phetchabun 67000

2 Department of Electrical Industrial Technology, Faculty of Agricultural and Industrial Technology, Phetchabun Rajabhat
University, Phetchabun 67000

* Corresponding author.
E-mail: chaisit.w@pcru.ac.th; Telephone: 09-1839-6689

”uﬁ%?wmmm 17 JJO‘L!’]EJ‘N 2563; auuf’flmwmmmw 1 23 n9ngnay 2563; auuf’flmwmmmw 27 AAAN 2563;
Juil

UNFPDUTUUNAIN 23 UNTIAN 2564

unAnga

UﬁnmmﬁﬁwLauamiﬂiuﬁummmmsnmisaa%’u‘lwaﬂLLazﬁwé’amamﬁml%lﬂﬁmﬁuﬁmmmé’wLﬁnﬂﬁﬂmiﬁﬂmmmﬂwa
yoshdalwihuuuhanelinsiansunisasdededfnsmmuauresssuy Tnsfnguszasdlunmsinauemedaiifiedng
Ussifiudamnuaninsonissessumaisuntadivanuasidinisndn i’mﬁﬂmiﬁﬂ%uﬂﬁuﬁ%ﬂQG]‘UE]ﬂi%UUiWﬁﬂﬁ?ﬁdLﬁ@I‘ﬂUﬂ’]i
Uudgseuadesninaesszuuliiiidd SsnsUssiiuanuaansassuilunmsinenidldimuenisfinwld 3 nsdifesznaude
nsdlusnfiodamuannsnlunissesiunaistuvevaslussuusneiididimananasd nadiiaosdolanrmannsalunissesiy
miamawaﬂ}mamﬁumvmmaqmﬁwammw uaznsdlanvnefednanuaansalunissesiunisanasesidmdnluszuneilvan
asfl Tuns@nunleldszuulinddessmalnedussuugulunisinuiiiedausmadanaz nszuiunsinyinisussiiiu
Anuansavessuliind§aruinlng Taoszuuliiidsussmalnedidmanogil 27,443.75 Mw Tnanluszuuegi
26,848.58 MW wazanugaydeluszuuagil 595.17 MW Tagrrdrdnnsazidiavesszuulumsussiiuasmunuusadulydhi 0.90-
1.10 p.u. wazn1szlnanvesgunsaldssinundsaudl 105 wWefldus Faszuuliiirdwssnalneldlunsdnuidlduissyuu
sondu 7 ﬁuﬁmuauﬂaﬂ Tngnan1s@nwannsoviilimsuidannuaunsalunissesiumadasuasnalvaauas i
nsudnlaidnuiufienuaugoslasnuhituiissuuliisdnane Tusenidsaviioaunsasesiunndsuudaddvanuas sy
nsuds i daiuiiaueuldtesnitssuudy uenaninanisfnuiianunsnssyituiiiingaduusdusasfuiifiiaainm
mnwuihdsliinnagegedadutoyaddyiteldlumsusuuginnuadosnmssuu i
AdnAey

naiAsuulaivanszuulnihids ddmissdelaihiuuiicouen nssumunsisavestdslifiuourie fuiiinge



NIaFImnssumansuazuinnisy U0 15 adui 2 Uszdifieu wweu - dguieu 2565 63

Abstract

This article presents assessment of power system loading and zonal to zonal power transfer capability with repeated
power flow calculation technique under consideration violation limits of system control. The aim of this technique is
capability assessment of power system to support load and generation changing include defining critical areas to improve
the power system stability. The assessment in this study is defined in 3 case studies. The first case study is the capacity
assessment for support the increase of the load in the system while the generation capacity is stable. The second case
study is the capacity assessment for support the decrease of the load in the system while the generation capacity is
stable and the last case study is the capacity assessment for support the decrease of the generation in the system while
the load is stable. This study uses the Thailand power system for base case system to present the techniques and process
for the capacity assessment of the large power system. The base case system has total generation capacity 27,443.75
MW, total load in the system 26,848.58 MW and the total power loss 595.17 MW. The violation limits of the system for
the assessment are set the voltage at 0.90-1.10 p.u. and the loading percentage of the power transfer equipment at 105
percent. The Thailand power system in this study is divided into 7 subsystems, which the results are shown the capacity
to support power system loading and zonal to zonal power transfer in each subsystem. The study results have found
that the Northeastern power system or area 2 is able to handle the least loading and have less zonal to zonal power
transfer capability than other systems. Also, the study results can identify the critical voltage areas and the congestion

areas which is important data to improve the power system stability
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power system loading; zonal to zonal power transfer; repeated power flow calculation; critical area
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Area Generation Loads Losses
(MW) (MW) (MW)

1 2379.00 9821.98 84.00

2 2073.22 2924.00 178.54

3 1661.92 2001.66 56.48
a4 3329.57 27271.37 113.93

5 3870.11 2862.14 70.70

6 9748.80 3677.23 46.70
7 4381.13 2836.20 44.16
Total 27443.75 26848.58 595.17
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< The Power System’s Capability Assessment & Critical Areas Defining >
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Power System 's Generation Assessment (MVA)

Generation Power Areal Area2 Area3 Aread Areab Areaé Area7 Total
Generation Capacity 2,659 2,330 2,042 4,092 4,406 12,412 5,655 33,596
Generation Supply 2,647 2,176 1,689 3,514 3,990 10,193 4,519 28,728
Reserve Power 12 154 353 578 416 2,219 1,136 4,868
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Case Study Areal Area2 Area3 Aread Areas Areab Area7
Minimum Load Decreasing PKC SKA 1 SRT _C10 CTG-2 CBD 2 TR 1 SNA 2
Maximum Load increasing ON_1J PKC 1 PK2 2 CTG 1 CBD 1 AP 1J PB 2
Minimum Gen. Decreasing THG 1 PKC RN 1 PKC THG 1 THG 1 THG 1
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