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At present, electricity is.af essential factor Mng,f human life. Without it, the

human activities cannot be.g g / AFe ‘;\‘\ GGnOmlGS and social, the
7/

y IS necessary to be carefully

planning of sufficient'gene; \
considered. ‘ \\

The interconneciéd II"I increasing generation
reserve and reliabily of pBwegsyst e setrical energy reserve to
each other. However, li€re i8¢ much the electrical power that
could be transferred between/ systers oblem. From this point, North
American Reliability Codncil, NERC, gie ,g. .,"' initio ‘1 allable Transfer Capability or
ATC. According to NERC's/defin I L"'E- f@' ' the transfer capability remaining in
the physical transmission networiin .,!e';r '}1 ferred between sending and receiving

e g .
areas without any sgcuri ams. ending area gan be a group, pair of

buses or ’,;: ver systems. However, AL o

1- ‘ actors. The reserved
margins both for uncestainty '4{ actors.

This thesis k] noses the method to evaluate these marg “ll . They can be divided

into two parts, Trarrsrniaﬁ-::‘ﬁeli:aI:»ilitg,ur Margin (TRM)and Capacity Benefit Margin (CBM). To

evaluate %W%ﬁ ﬂﬂ:ﬂ ., generation
reliability ation, as well as To ransfer abili lation are conducted.

The proposed method was tested \ﬁh 118-bus testiSystem. Satisfactory fesults were
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" S -
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(2.8)

(2.9)

L Cos(6, -5, +8)  (2.10)
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(2.12)
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2.3.1 n9g
WREE L PETGE

qqﬂnrmmuuuuwnﬂq 2
anuz Ingariinadibs uLA" viie "anunde”
fnanszanesailes n 9311w (Probability Density
Function) TianiEia1:A: A Ly aglusnuzd avune
atunelFReTaiTunnen g8« i ank ﬁﬂ “L ohential Distribution Function)
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(2.18)
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2.19)
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Y
Wil 1-U  Simsnszanewdeetu U Aol

T:—%ln({}} (2.21)

befl U Ao saulsgud o {usue (Uniformly Distributed Random

\ w

IRANRIEL, 5 e L "Hl.’l QTREL CHIG uginsaflaeFusiusiguned
W@eaunduun Manulniing wuwtn@ (N utnon} PIREAINITOATIN
P RIGTRT BT TR T I e

(2.22)
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2.4 winmauazvneiinesdeslumsdszifiudrduderasnsddnirseninefiudl
2.4.1 AdauidaueInsasiumas i
Wwrrulbnidsfifinsdentussmintods  nsfvussidnudarenisss

Wi (Transfer Capability Margin) i'hm]nﬁqﬁtﬂﬁi’uﬂr:ﬁumiﬁar,huﬁﬂa‘iﬂﬁﬂﬂmnnq'u

L i - L] 1 L 4 - :
Uafumslugnguinatenta Wisguastspeiumabiniveusinaniionaasfsduluszuy
A , ‘

s ; 4
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eaufuls

9999 (Total Transfer Capability, TTC) fatiu fugulumsszdiusnaeviamdangnaden
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nsaruingslwiihgegaaznatniisluicfedaly
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P, =P +KEa, (3.1)
P, =P +K 2 (3.2)
Q, =0 +K84, (3.3)
Tned Astdn WA TR <7 Jungudadiumng
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Iy =i|V,||Vj“I’#|ms(§, -d,-8, )_ Krg,’la. "'KEAL, “-'Frg ‘PE (3.4)
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op,  oP,
whle SleHE BE] e
o, || 20, 20, |ap)tl-ke ke |as, |77 52 -
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gl_jl:_[gi ;f,l][.;] [xze (3.14)
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Probability Density Function of Peak Load
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Probability Density Funciion of Reserve
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56 57 490, g 0.469502 | 250
50 57 04 0 0.651276 | 250
56 58 ' 66 | 0.0 0 0.469502 | 250
51 58 0719°10.0 ) 0.349453 | 11.7
54 59 j 0. _ 175 0 1114450 | 547
56 59 | 0.082 056 75 0 |[1219927 | 786
56 59 | 0.0803 | 0238005 75 0 1161604 | 547
55 59 | 0.0474 02158 | 1.048846 | 547
59 175 0.704739 | 250
59 et g 0.72904 | 250
60 Aﬂn 0.065614 | 11.7
60 0 0.272661 | 11.7
61 qﬂq& 182746 | 1.7
63 0 0.187606 | 11.7
63 0 0.097205 | 11.7

.ci %5 1.7
38 0 0.479222 | 250
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64 65 |0.0027 | 0.0302| 0 500 0 0.14678 | 11.7
49 66 | 0.018 |0.0919|0. 00 0 | 0446659 | 250
49 66 | 0.018 0 | 0446659 | 250
62 66 |o. 0.0578 0 |1.059538 | 547
62 67 | 0.0z 00031 0 0.568651 | 250
65 66 935 | 0.17983 | 117
66 67 |0 0.02 0 |oa403317 | 250
65 68 0.077764 | 11.7
47 69 8. 0 1.350182 | 786
49 69 |0 0828 0 1674727 | 786
68 69 037 1100 935 | 017983 | 117
69 70 3 Jff 01275 04 0 |0617254 | 250
24 70 | 00022 Q.4%45-0C 75 0 2 876
0 | 71 |o00088 | 0:6355 000 5 0 |0472539 | 117
24 72 | 0.04881 51 0 |0952612 | 547
71 7 - | |os74848 | 547
71 7 : 0.220656 | 11.7
0.643013 | 250
0 |0685208| 250
mﬁmsa 250
0.197327 | 11.7
1755, | 0 0.21932 | 250
- Y1 1BPE] =
H 175 0 [ooriser | 547
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77 78 |0.0038 |0.0124 | 00126 | 175 0 | 0.060267

78 79 | 0.0055 |0 0.006! 75 0 |0.118591 | 11.7
77 80 | 0.017 | 0 |o235723| 117
77 80 | 0.029 0.0228 0 |0510328| 250
79 80 |0 00187 0 |0342163| 11.7
68 81 0¥ 0 0.008177 | 117
81 80 _ .935 | 0.17983 | 11.7
77 82 3| 0081 0.414581 | 1.7
82 83 1 T 0 0.178129 | 1.7
83 84 |0062 32 | Do 0 |0641555 | 250
83 85 048 f0.145 6,03 0 0.71932 | 250
84 85 |0 0. 0.1 1 0 |0311543| 117
85 86 |0 028 00 475 0 |0597813| 250
86 87 | 0.0283 | 02074 t0.0 5 0 |1.008019| 547
85 02 0. |0.495747 | 250
85 0.840826 | 547
88 ¢ | 0346051 | 11.7
89 —B: 091373 | 547
89 0 |o0.484569 | 250

' m.m31 8
0.245443

0.412151

0.768408
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92 94 | 0.0481 | 0.158 | 0.0406 175 0 0.767922 | 250
93 94  [0.0223 {1 175 0 0.355772 | 11.7
94 95 (00 0 0.210936 | 11.7
80 % |0 0.0494 0 0.884569 | 547
82 % |0 00544 { 0 0.257594 | 11.7
94 9% ~ 0 |o0.422357| 250
80 97 0.4 0 0.453949 | 250
80 08 0.02 0.524909 | 250
80 99 o 0 1.001215 | 547
92 100 ,'_ 0 1.433779 | 786
94 100 0 05871 08! b O 0.281896 | 11.7
95 96 71l 0.054%1 001, 1 0 |o0265857 | 117
9 97 | 001 of 7 0 0.430134 | 250
98 100 | 0.0397 0 175 0 0.869988 | 547
9% | 100 | 0018-f608 00 0 | 039514 [ 117
100 1 0.613366 | 250
92 1 ] 0.271689 | 11.7
101 102 | 10.0246 5 @u 0.54435 250
100 103 016 0 0.255164 | 11.7
' q a §n.991495 547

' 0.769866 | 250

0 0.789793 | 250

5 [ s

175 0 0.183718 | 11.7
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105 106 | 0.014 |0.0547
105 107 | 0.053

105 108 | 0.0261

106 107

108 109

103 110

109 110

110 111487 0

110 112

17 113
32 113 0.203"
32 114 0.0612
27 115 |0.0

114 115 | 0.0023

68 16 | 0.

12 17-

75 11

76 118 | }0.0164

0.0143

0.8472
0.po7

o

89

175 0 0.265857 | 11.7
175 0 0.889429 | 547
0 0.341677 | 11.7

0 0.889429 | 547

0 0.139976 1.7

0 0.881166 | 547

0 0.370352 | 11.7

0.36695 | 11.7

0 0.311057 | 11.7

0 0.146294 | 11.7

0 0.986634 | 547

116 0 0.297448 | 11.7
7 0 0.360146 | 11.7
75 0 0.050547 | 11.7
0.019684 | 11.7

0.680437 | 250

| 0.233779 | 117

5 mu 0.264399 | 11.7
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1 | damquauusedu | 51 0 1.06 | 0.94
2 nantia 20 0 1.06 | 0.94
3 namla 0 1.06 | 0.94
4 | damaunuusasy 2 0 106 | 0.94
5 Tnamla 0 -40 1.06 | 0.94
6 | UaAruauus 0 1.06 | 0.94
7 namin - 0 1.06 | 0.94
8 | damruaulTeAw ,:::&':E‘ "0 1.06 | 0.94
9 Tuamy - - 0 1.06 | 0.94
10 | damauAuusasyl o 0 1.06 | 0.94
11 Tnamia iy 0 1.06 | 0.94
12 | damaunuussiy o1l 0 1.06 | 0.94
13 Tnamila F3 7 i) 0 1.06 | 0.94
14 Tuanyia 14 0 1.06 | 0.94
15 ﬁﬂﬁ?ﬂqu&lﬂﬁ' = 0 1.06 | 0.94
16 Tua 1.06 | 0.94
17| Tuae N ? 0 106 | 0.94
18 | vamounuuzidi | 60 2 o 106 | 0.94
19 | danunuussy PG 25 as 0 1.06 | 0.94
20 ] i;SﬁE fIij 1.06 | 0.94
21 (] 1 1.06 | 0.94
2| Tﬂﬂm.'fﬂ € 5 0 Qlos | 0.94
" 0.94

ﬂ'ﬂmu AN uﬂﬁ‘u 0 1.06 | 0.94
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25 ﬁﬂmuquuﬁu 0 0 1.ua n.
26 | Uamaunuusiiy 0 0 1.06 | 094
27 | Uamuauusaiy 0 1.06 | 0.94
28 | mamla 7 0 106 | 0.94
29 Tnamia 4 0 1.06 | 094
30 Tuamila 0 0 1.06 | 0.94
31 | URmILANUTIsy - \ 0 1.06 | 0.94
32 | damuaniTiny ..:&fi 0 1.06 | 0.94
33 Twamin - 0 1.06 | 0.94
34 | YamruauLss s 14 1.06 | 0.94
35 | Tuama N 0 106 | 094
36 | UaAILANLTIA 3 0 1.06 | 0.94
37 Tvamia Vi .G -25 1.06 | 0.94
38 Tnamia 0 = 0 1.06 | 0.4
39 Tunm{{i e 0 1.06 | 0.4
40 | Yamaum 1.06 | 0.94
41 Tua = 0 1.06 | 094
42 ﬁﬂmuquu% 9% 0 1.06 | 0.94
43 'E-Ean]‘a e '8 7 0 1.06 | 0.94
44 | ng E I 1@ 5 ﬁl E 1.06 | 0.94
45 5 0 1.06 | 0.94
46 | damumuusedu | 28 [ € 10 10 |96 | 0.4
Al 0.94
48 namia 20 11 15 1.06 | 0.94
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49 nmuqumﬁ‘u 87 - ‘ 0 0 ] 094
50 | Tnams TECAL ) 0 0 1.06 | 0.94
51 Tuamiia 0 1.06 | 0.94
52 Tnamtia - 5 0 1.06 | 0.94
53 Twamla . 11 " 0 1.06 | 0.94
54 | URAUANUTS 0 1.06 | 0.94
55 | Uamaunuuses 22 0 1.06 | 0.94
56 | Hamaunnuiinu f )2 \ "o 106 | 0.94
57 Tuamin FF e 0 1.06 | 0.94
58 | Inamwa i 0 106 | 094
59 | damruRuu 2 . L4 : 0 1.06 | 0.94
60 Tuamia olles 0 1.06 | 0.94
61 ﬂnmuquuﬂﬁ'ﬁ 0z, .0 0 1.06 | 0.94
62 | Unmoupuussdy | 77 b 0 0 1.06 | 0.94
63| Twamia 94" 0 1.06 | 0.94
64 Tua 7 ; 1.06 | 0.94
65 | UsAuAfieds 0 1.06 | 0.94
66 | UamduAuu | 39 0 0 1.06 | 0.94
67 Tnmtds &l .28 7 0 0 1.06 | 0.94
| g 0.94

L 0.94

£ 0.94

0.94

0.94
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74 | YamquAnussY 12 1.06 | 0.94
75 Tvamla 0 1.06 | 0.94
76 | UamruANusAY 0 1.06 | 0.94
77 | damauRuuss Fa 0 1.06 | 0.94
78 Twamin ‘f)ﬂ ‘l%\i 0 1.06 | 0.94
79| eedn a9t 400 B WL 0NL 20 | 106 | 094
80 | YaAduANLES: 'i/ jfmfj‘\&“ 0 1.06 | 0.94
81 | Tuneln g ol 4 E ,\’{\\ 0 106 | 0.94
82 Tuamla ’ l 20 1.06 | 0.94
83 Twamia 10 1.06 | 0.94
84 Tvamdn 0 1.06 | 0.94
85 | U@ muquuﬂﬁ‘u_ 0 0 1.06 | 0.94
86 | Tmamn 21 % 0 0 1.06 | 0.94
87 ﬁﬂnququ@ﬁu 0 1.06 | 0.94

0.94

0.94

0.94

0.94

0.94

0.94

0.94

0.94

| 0.4




mrfl 0.3 (ie) foyatTavessruumagey 118

R

— A hidl b e
98 Twamin . 0 0 1.06 | 0.94
99 | UaAruANusIY 0 1.06 | 0.94
100 | damruanusaiu |° 18 0 1.06 | 094
101 Tvasla L 15 - 0 106 | 0.94
102  am'a ' T\; 0 106 | 094
103 | UamuAuusfy 6\ 0 1.06 | 094
104 | Vamaumudinu o o 4 0 1.06 | 094
105 | 1Tamaunuu == 20 1.06 | 0.94
106 [ Tvamin 4 ; ‘E:; ‘ 0 1.06 | 0.94
107 | tianqunuw h i 6 1.06 | 094
108  wasa i 0 106 | 094
100  Teeds | et o | 106 | 0o
110 | daAquAuuseAy 39%-_' : 0 6 1.06 | 0094
111 | famunuusady | 0= " 0 1.06 | 094
112 | tamqy , - 1.06 | 0.94
113 | tamqun 0 1.06 | 0.94
14|  westa | | 8 o 4L o 1.06 | 0.94
115 Twamls € la 22 Y, o | o 1.06 | 0.94
116 u 1 1 ﬂ 1.06 | 0.94
17 5 0’ 0.94
118 naniia 0 0.94
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