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This thesis emphasizes on the assessment of current and voltage distortion in medium
voltage power system , foIIowin([J IEC 1000-3-6 standard. The level of harmonic currents in each
order at individual customer will be evaluated by applying 5 approximation methods using CIGRE
models to represent an electrical system and equipment. The calculations will consider effects of an
electrical network, customer’s characteristic, and all the equipment connected to the system such as
capacitor bank. The system in the IEC standard and Metropolitan Electrical Authority(MEA) have
been analyzed. It is found that the result from the calculations and the harmonic limits from MEA
are significantly different. This is because of the approximation method, location and size of
customers and resonant condition in the system.



2542



5 PO e 1 SO OO 1
L2 e e e gmrer s 2
I P §777/ £7 TN R,
(Y 774 ST NN N
1 /2 0. . .-« SR R
(D 00 A~z A RN S 3
. 1 O 4
/2% WOV 7 7o e 4
2.1.1 (Compatibility 18VelS)......cccvvrrsvrmsrsssssrsrsssrssns 4
2.1.2 (Planning 1eVels)......ovvrcrnn 5
2.1.3 (Voltage QUAIILY)......urvrrvrmrmmsmmssssmsnmssmsssssssssssrsssrsnes 6
2.14 (SUMMALION JAW ) oo 1
2.14.1 Lot s 1
2.1.4.2 2 v ————————, 8
2.2 (Emission Limits)* IEC. 9
2.2.1 L 9
2.2.2 2
............................................. 10
22.2.1 11

22211



22212
2.2.2.2
2.2.2..2..I1
22222
22223

2.2.3 3

3.3
34

34.1
342 21

343 e ———— 29
3.5

4.1,
4.2, (Harmonic MOdeliNg)......ccvvvrvvvssvvmssrsnsssssssssssesens 32
42.1 (FERURT).ovvvrrvvssrvnsvrsssvsssssssssssssssssssssssssssssssssssssssssssssnes 33
4.2.2 (OF: 117 o ] R 33
4.2.3 (LINEAr LOAA)...oovvvvvvvvssvvssrvsssrsssssssssrsssnes 34



4.3

44

5.1
5.2

5.3

54
5.5

e ——————— 35
A3L e ————— 36
832 ——————— 36
433 ————— 37
B34 —— 40
.................................................................................................. 40
44.1 (Project ManAgEr).....c.wvvvmsvvmsssssssssssssssssssssssssnes 40
4.4.2 (Planning 18VEl)....cccvvorercressiressssesinns 41
443 (Main SubStation).......esvveesves 42
4.4.4 (Network diagram)........... 43

4.4.5 (Global
CONEIDULION)..ooriovtrrsssss s 44
4.4.6 ({LTE]15 — 45
................................................................. 46
............................................................................. 46
...................... 54
5.2.1 600 kVAr 20 KV oo 55
5.2.2 6000 kVAr 20 KV oo 61
............................... 68
5.3.1 1 .. 08
5.3.2 10 .68
533 69
...................................... 13
............................................ 81
DAL ——— 86
5.5.1.1 PR411 (R 86
55.1.2 PR433 (- 92

5.5.2

............................................................................................ 98
5.5.3 .103



554 !



2.1

( o )t ————————— 5
2.2 (Planning levels)
, | Jorn B
2.3 (diversity factor ki) 8
2.4 V) s 8
2.5 (Weighting factors)”
...................................................................................................................... 10
2.6
.................................................................................................... 13
3.1 PCG
Q cererermernsnsssness oo s BTN b s sbpe e esssssssesssesssesssessssassssssesares 24
3.2 1 PCC
.......................................................................................................................... 25
3.3 2_£59CC
i . - 26
A ——————— 21
35  UGHULALONGKORN UNIVERSITY ... 28
3.6 2 PCC !
h ! =
D00 KV A v s 29
3.7 3 ——— 30
DL e ———————— a7
D2 47
5.3 5.1. 48
5.4 600 kVAr



5.5 600 kVAr

Y 55
5.6 600 kVAr
G 56
5.7 600 kVAr
Y 56
5.8 ’ 600 kVAr
Y 5T
5.9 600 kVAr
Beverersmressesmmsessssssseses s S it sseresssersssssssssesssssesssssessssesssssesssns 5T
5.10 6000 KVAr
ORI o7 I RSO OY 61
511 6000 kVAr
P SN A A 4 ot SN\ 61
5.12 6000 kVAr
L TN A0/ R~ -~ <<, M SN | S 62
5.13 6000 KVAr
R = 1. A 62
5.14 6000 kVAr
YN ... oveeressrerrrersrsetttteess.«- SN 63
5.15 6000 kVAr
Buerrree UL AL ONCKORN: LN IVERGITY e rcrrresssssssssisssssssens 63
5.16 ’ 5.3. 1 68
5.17 5.3 2 i 68
D18 ———— 13
5.19 1 B 13
5.20 2 B 4
5.21 1 2 54... 75
D22 —— 82
5.23 PRAZA....cocvvveeevessiiisssesssssssisssssssssssisnsssssssss 88

5.24



5.25

5.26

5.21

10

A1

12

............................................................................................................... 04
............................................................................................................... 95
............................................................................................................... 96
2500 MVA FIv = 0.4 122
2500 MVA 11 VX R 123
2500 MVA Fiv = 0.8 124
2500 MVA 11 VA | 125
1000 MVA FIv = 04 126
1000 MVA L 127
1000 MVA FIV = 0.8 s 128
1000 MVA FIv = 1.0 129
4000 MVA FIv = 0.4 130
4000 MVA 11 VSN R 131
4000 MVA 11 VI8 R 132
4000 MVA FIv = 1.0 133

5 | 153

! L 156



11
13

11
13

11
13

11
13



2.1

2.2
2.3
3.1
4.1
4.2
4.3
44
4.5
4.6
4.7
48
4.9
4.10
411
4.12
413
4.14
4.15
4.16
51
5.2
53

54

5.5

R



5.6

5.1

5.8

5.9

5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19
5.20
5.21
5.22
5.23

5.24

600 kVAr
6000 kVAr
6000 kVAr
1 Dt ————————
2 Dt —————
5 5.4.
5
N 3 P/ W
CLCTNVATAS. > o SN
PM094753
PM116734
PRAS3 s
5
PRAZZ ..ot
PM112453
PM112453

64
66
69
1



5.25 ' PM062726

...................................................................................... 95
5.26 PM062726
.......................................................................... 96
5.21
PRAZA.....oooerrsesssssssssssssssssssssssssssssssssnes 98
5.28
PRAZA.....ooosectvrssenssrssssssssses s 100
5.29
P 100
530 0 S ) L s 104
531 5
PRALL * 7/ /)] () " eaireemsessssssssmsssssssssssssssssssssssess 109
5.32 5
PR412 (Y e 110
533 USSR 113
L I L) oS 5 (. 114



	ปกภาษาไทย


	ปกภาษาอังกฤษ


	หน้าอนุมัติ


	บทคัดย่อภาษาไทย


	บทคัดย่อภาษาอังกฤษ


	กิตติกรรมประกาศ


	สารบัญ



