12/7/66 16:00

goorsans:

Journal Name:
doussandms:
dodousuonsans:
Abbreviation Name:
ISSN:

E-ISSN :

Aogdmsumséacia:

TaasldaatayaTag

s1ga:dgquauNsas

SAdaisaians:Uv
Ladkrabang Engineering Journal

SDVAANSINSY as.9U1 duruLSov

0125-1724

2730-3888

Aru3MmNssuMaas amuuinalulagws:0aunNal INATUNKISA1ANS:UV 4 Hij 2 0.0a9VNSY ULYIVAIANS:UD

waalans:0vnsvinwy 10520

Wwav: Atu:SMmAssuMAans anvuinaluladws:oauinaitdnAtunHsaians:Uv / Faculty of Engineering, King
Mongkut's Institute of Technology Ladkrabang
Jwduavudal: 4
Email: knissara@kmitl.acth
bsite: https://phOl.tci-thaijo.org/index.php/lej
TCIngui: 1
aWNHANUDUSANS :
awndopgududsans: Energy / Engineering / Environmental Science
HUNEHQ :
U o
AaNAavIsAIsTusIudaya TC
04
17 W.6. 56 - 13.0.64 -
318a 57 316A 67
14 L)
=
=, 131.0.58- 15n.8. 59 - 120.8.60 -
[c4 sA 62 3158 62 INsa 62
o 24 . - .
Q
'—
13.8.63 -
5] 3156 67
2554 & 2555 2558 2559 2560 2561 2563 2564 2585 2566
Year
Trial Version CanvaslS.com
Publication 10 Years
50
45 -
40 4
354
c
O 30+
=
[}
O 25+
ie)
= 204
o
15 4
10
54
2014 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020 2020 2021 2021 2022 2022 2023 2023 202
Year

https://tci-thailand.org/detail_journal.php?id_journal=808

CanvaslS.com


https://ph01.tci-thaijo.org/index.php/lej
https://canvasjs.com/
https://canvasjs.com/

nmstszdivanugusameldansiaalaaneszuuhidsvesilsemene
A Aaa ' o w a
TununndanuanasveaBinalvaauazfasnswangs
Severity Assessment under Load Shedding to Thailand’s Power System in High

Difference of Load and Generation Capacity Areas

Foans Suttes' nay ugua Judes™
't una TuTadneuiunes aazma Tuladminuasuazima Tuladgaavns sy

UHIINORITIFAYNFTYT O] A21A09 W09 M¥YTal 67000

envuna Tulad lihgaavns sy aagma TuTadmsinuasuazina Tuladgaavng sy
UHIINORITIFAYINFTY5 ] A2A09 W09 M¥YTal 67000

Chaisit Wannoi' and Narumon Wannoi””
1Department of Computer Technology, Faculty of Agricultural and Industrial Technology,
Phetchabun Rajabhat University, Sadiang, Phetchabun, 67000, Thailand
2Department of Industrial Electrical Technology, Faculty of Agricultural and Industrial Technology,

Phetchabun Rajabhat University, Sadiang, Phetchabun, 67000, Thailand

*Corresponding Author E-mail: narumon.wan@pcru.ac.th

Received: Dec 16, 2022; Revised: Apr 17, 2023; Accepted: Apr 21, 2023

U U
UNNAe
E4 Y o
unanuiduauemssziuanuguusaneldnsiannaadeszun Tldhmadsvesdszmalneluiunag
1 =3 o o a a 4 4 a 1

anuuana1vvelsua Tnaauazmhaimseangadionmsinszimgmssignidu N-1 Tae ldgaiufdnymanszny

2 o o o 4 ae o a g d
Tu 2 wuideszuu Tihmdinaaz Tusengadimdwaa ldiuinninlsuim Tnanegh 6,072.08 MW wazszuu
ThidemanarasiidsmaTnasunniidinanegh 8.471.87 MW Taswansanuivginrsansiuauglnsel

2 A a a @ = = A o A 3
uaziSnaiaziliamniuguuesszuy uaznfouiounadunsaiszvugadenseaduia Tl vilewlas nazae
1 o ~ 4 = 1 = Y A " o @ a o Y
datunieglnsal TagnanmsAnymudinsaimsilaalraaneldssunnidsuna Ivaaumnniimawanazii 1
szvuiaauruuniuias dh lvanandssuuitindwmaageninFina Tvaalasiisuauglnsalazidian

4 Yo = dya/ o Y = 1 P o @

aunu 11 ginssinaz 1a5umsz Tnaagegai 260.50% wenaniidsildmstinguTvaauazginssindidn lu

Y 1
[ aa

mydriuias duegdiamnsasadaununingaie l9nwmulsulsennuiuasvessguy Tdhas

msda: madaaTvaa, anvuiumds i lva, mamsaiaa@u N-1, anusiuasszuy T

Abstract
This paper presents severity assessment under load shedding to Thailand’s power system in high difference of load
and generation capacity areas with n-1 contingency analysis. This impact study focuses in 2 areas which are the Eastern

power system with a generation capacity greater than the load capacity at 6,072.08 MW and the Central power system with
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load capacity greater than the generation capacity at 8,471.87 MW. The study results will consider the number of equipment

and quantity that violates the control values of the system and compare the results with the case of loss of a generator, a

transformer and a transmission line. The study found that in case of load group shedding under a system with load greater

than the generation capacity, the system will have higher power flow congestion than a system with higher generation

capacity than the load capacity. This impact has 11 devices in violation of the control parameters and achieves a maximum

load of 260.50%. In addition, it is possible to identify critical load groups and equipment in power transmission, and to

rank critical areas for planning to improve power system security.

Keywords: Load shedding, Power flow congestion, N-1 contingency analysis, Power system security
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Generation Loads Difference of Power (MW) Losses

Area Name
(MW) (MW) (Gen.-Loads) (MW)
1 Central 2,378 10,849.87 -8,471.87 97.98
2 Northeastern 2,859.23 3,229.87 -370.64 134.28
3 Southern 2,090 2,669.37 -579.37 70.25
4 Upper Northern 3,518.59 3,010.56 508.03 133.96
5 Lower Northern 3,972.10 3,162.58 809.52 84.78
6 Eastern 10,134.06 4,061.98 6,072.08 55.79
7 Western 5,334.72 2,675.75 2,658.97 49.68
Total - 30,286.70 29,659.98 - 626.72




Ladkrabang Engineering Journal, Vol. 40 No.2 June 2023 107

~ ~ v A Ada
N 31.]7] 1HAE AN 1T ISWUNNUNNUAIY

uanaavedlsuiamaswaauinnIdsuia Tvaalu

a & 4
JTUVGIgANONUT 6 Tay

~

UANULANA

19veamas T

12 L dAda ' a
2¢gN 6,072.08 MW HAZNUNNUANUUANA1VD 9T 18

! o [ a A dy d' IS)
T‘Haﬂg\iﬂ31ﬂ1a\iwaﬁ1uﬁgﬂﬂqﬂqﬂﬂ@wuﬂ 1 Iﬂﬂll
' P
anuuanavesia s liieghn 8.471.87 Mw auriulu
= VY =R = A Ao '
ﬂ1§ﬁﬂ]&l1%$uﬂluuﬁﬂ1¢nﬂ\3§1ﬁﬂ§$ﬂﬂ1u 2 WUNANNA

Y 9 v 1}
1 Tasswu Tvnaafaluiun lduans 13 lumisian 2

ms1af 2 Suna Tvaaluiud 1 uag 2 vesszuy Iihuszmalnedsuilgs, 2019

Load group in Area 1 Load group in Area 6
- Bus.No. Bus.Name MW MVar MVA Bus.No. Bus.Name Mw MVar MVA
1 1601 NB-1236 588.1 17594 613.85 6704 WNK 46.84 17.5 50
2 1602 LPR-12 32381  75.56  332.51 6708 BBG 77.42 46.76 90.45
3 1603 BK-12 25527 10891 27753 6709 AP 31228 257.19 404.56
4 1604 BPL-1467 339.23  81.49  348.88 6710 BL 13487 108.51 173.1
5 1605 SB-12 448.8  199.36  491.08 6717 CT 161.85 5292  170.28
6 1606 STB-12 321.81 152.82 356.25 6718 TR 13.16 2.24 13.35
7 1607 BN-2378  573.99 280.58 638.89 6723 BWN 5494  280.02 616.64
8 1609 RS-1247 27585 15234 315.12 6724 KLM 672.77 39491 780.11
9 1612 LPR-34 269.07 84.28  281.96 6726 PA2 27876  137.77 31094
10 1613 BK-34 51731 209.09 557.97 6809 SSM 112.01 28 115.45
11 1615 SB-4 167.03 5584 176.12 6901 MTP1 118.76  39.04 125.01
12 1616 STB-34 309.55 146.93 342.65 6902 RYB2 65.34 28.52 71.29
13 1625 SB-5 14826  55.24  158.22 6902 RYB2 65.34 28.52 71.29
14 1640 RPS-12 4446 18529 481.67 6902 RYB2 65.34 28.52 71.29
15 1663 TPR-34 120.07  49.83 130 6904 RYBI 54.04 23.75 59.03
16 1704 BPL-235  650.07 285.16 709.86 6904 RYBI1 109.25  23.75 111.8
17 1705 SB-3 126.12  67.78 143.18 6905 MTP2 30742  110.84 326.79
18 1707 BN-46 20546  13.81 20592 6936 NPC 83.89 12.34 84.8
19 1708 SNO-12 24944 177.73  306.29 6937 RY_LOAD  59.92 12.17 61.15
20 1709 RS-568 95.12 28.36 99.26 6938 SPR_LAOD  35.95 17.98 40.2
21 1710 NCO-456 61439 364.68 714.47 6939 TPI_LAOD  88.69 17.98 90.49
22 1711 ON-1 35489  99.86  368.67 6971 TPI 177.29  98.01  202.58
23 1715 SB-6 160.52  52.06  168.75 - - - - -
24 1717 CHW-12 53234 19828 568.07 - - - - -
25 1763 TPR-12 35472 207.28 410.85 - - - - -
26 1802 LPR 36749 101.37 381.21 - - - - -
27 1803 BK 443 .4 393 445.13 - - - - -
28 1806 STB 51133 24481 566.91 - - - - -
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4 a ¢ ¢ a , ~ { A
M5190 4 ramsanIEansznuMelaminsziivgmssinniauluusaznial (N-1 contingency) Tuui 1

Type of N-1 contingency

Contingency record Transmission Load group
Generator Transformer
Line

Device quantity 23 162 148 28
Device quantity to
. 14 75 66 18
mmpact
Impact proportion (%) 60.87 46.30 44.59 64.29
Max. Violations 9 13 18 11
Device name to highest G _1013SB-T3U3 X 1908SNO-904SNO L_1808SNO- Lo _1710NCO-456
impact G_1014SB-T4U4 X _1908SNO-905SNO 904SNO

G _1015SB-T5US
Max. Branch % 105.40 268.10 268 113.30
Device name to highest G _1013SB-T3U3 X 1808SNO-142SNO L 1708SNO- Lo 1710NCO-456
impact G_1014SB-T4U4 142SNO

G_1015SB-T5US
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