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Table 1 Loadflow Solution

ﬁg----"ﬂﬂ---‘-‘-':.--.--‘ﬂ’*ﬂ--ﬂﬂ-----
BUS VOLTAGES
‘-.‘--"--‘.----SIII-l-----‘------S--R
Number Amplitude Phase
't t 1 11 3 131 ¢+ 1| Y 3 T 3P i1 F 3 13 ] t 3 31 2 2 5 3 k3 F 1 |
p 1.0600 0.00
2 1.0457 -1.30
3 1.0321 -2.23
4 1.0311 -2.38
5 ' 1.0275 ~-2.77
8--I---.‘--‘------'8----“.-=.--I----‘

Remark : Bus 1 is slack bus.

LINE FLOWS

-----------'---t"-----‘----.ﬂ‘-l--..'--
Bus Code Megawatts Megavars
EEsvessasen e | PSS ESEEERESE | RENREEDEEER

1-2 96.01 13.43

1-3 41.97 B8.88

2 -1 -94.99 -11.54

2 -3 23.79 6.65

2 -4 27.13 . 6.52

2 -5 54.09 -10.89

3 -1 -41.17 -7.16

3 -2 -23.59 -6.33

3 -4 19.77 -1.51

4 -2 ~26.87 -6.07

4 - 3 =19.74 0.71

4 -5 6.61 0.37

5 -2 ~53.41 -9.56

S -~ 4 -6.59 -0.43

Total power generate = 178.00 Mw.
Total power demand = 175.00 Mw.
Total loss = 3.00 Mw,

Result from file D:\USERS\PEERAYUT\Test-Systems\5Bus - Convertor.HMN
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Table 1 Harmonic Voltage at Bus

EUS NUMBER
Order . 1 2 3 4 5
Amp Phase % Amp Phase % Amp Phase % Amp Phase % Amp Phase %
1 1.0606 0.00 100.00(1.0457 -1.30 100.00|1.0321 -2.23 100.00|1.0311 -2.38 100.00[1.0275 -2.77 100.00
3 - - -~ - oL - - e - - : - - - - -
5 0.0047 18.03 0.44 0.0050 18.80 0.48|0.0045 13.03 0.44|0.0046 12.73 0.44|0.0046 11.99 0.44
7 0.0035 18.29 0.33/0.0037 19.30 0.36/0.0032 12.27 0.31|0.0033 11.92 0.32{0.0033 11.07 0.32
9 - - - - r p S P v - - - - - -
11 0.0018 22.56 0.17{0.0019 23.71 0.19/0.0016 15.82 0.16]0.0016 15.43 0.16 0.0016 14.54 0.15
13 0.0013 24.91 0.120.0024 26.05 0.13/0.0011 18.23 0.11)0.0011 17.84 0.11}0.0011 16.96 0.11
15 - - - - - - - - - - - - - - -
17 0.0008 29.03 0.08[{0.0009 30.06 0.08(0.0007 22.79 0.07|0.00067 22.43 0.07|0.0007 21.63 0.06
19 0.0006 30.76 0.05/0.0006 31.73 0.06[/0.0005 24.81 0.05|/0.0005 24.46 0.05]/0.0005 23.71 0.05
21 - - - Z g Fauli7= i - - - - - - -
23 0.0004 -5.73 0.04/0.0004 -0.88 0.04[0.0003 -31.58 0.03[0.0003 -32.95 0.02]/0.0003 -36.13 0.03
25 0.0004 -4.82 0.03]|0.0004 0.23 0.04]0.0003 -32.49 0.03|0.0003 -33.97 0.03|0.0003 -37.32 0.03
27 - - - - - - - - - - - - - - -
29 - - - - - - - - - - - - - - -
31 - - - - - - - - - - - - - - -
33 - - - - - - - - - - - - - - -
35 - - - - - - - - - - - - - - -
37 - - - - - - - - - - - - - - -
39 - - - - - - - - - - - - - - -
41 - - - - - = - - ~ - - - - - -
43 - - - - 4 = = _ 1 - - - - - -
45 - - - - 3 - - - . - - - - - -
47 - - - - - - - - - - - - - - -
45 - - - - - - - - - - - - - - -
Sm==msmaaa bt 2 3 A st 1 -1 CEEESSSS IR EIRokEs R L I e | e e E N e T e e e e e e E S [ E e e e e e sy
Vh&THD (0.0063 - 0.60]0.0068 - 0.65|0.0060 - 0.58|0.0060 - 0.5810.0060 - 0.58
Base Voltage = 115 KiloVolts 115 KiloVolts 115 KiloVolts 115 KiloVolts 115 KiloVolts
Base Power = 100 MVA ] -
Result from file D:\USERS\PEERAYUT\Test-Systems\5Bus - Convertor.HMN ~
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Table 2 Harmonic Current Flow

FROM BUS NUMBER #1 TO THIS ELEMENT
Order Gen 1 Line 1 Line 2 -
Amp Phase % Amp Phage ¥ Arp Phase L ] - - -
TSR | S T R S R e gy | E S R T T I RSN rSE SR | T R E AR R EEREESESESEESES T 3-F F F T P F-F F 1 3 P b 2 2 1 b B
1 0.68301 175.43 100.00 0.91454 -7.96 100.00 0.40471 -11.94 100.00 - - -
3 - - : - - 4 a8 . - - - - -
5 0.00191 -69.41 0.28 0.00228 129.38 0.25 0.00077 2.22  0.19 - - -
7 0.00101 -69.55 0.15 0.00134 130.49 0.15 0.00082 -8.34 0.13 - - -
9 - - - - o 4 N - - - - -
11 0.00033 -65.72 0.05 0.00051 132.94 0.06 0.00023 -19.00 0.06 - - -
13 0.00020 -63.50 0.03 0.00032 133.89 0.04 0.00015 -21.99 0.04 - - -
15 - - - - £ 4 \ Y - - - - -
17 0.00010 -59.58 0.01 0.00016 135.35 .02 0.00008 -25.90 0.02 - - -
19 0.00006 -57.93- 0.01 0.00011 135.92 0.01 0.00005 -27.24 0.01 - - -
21 - - - - - - ~ - - - - -
23 0.00003 265.46 0.00 0.0000% 125.51 0.01 | 0.00007 -29.27 0.02 - - -
25 0.00003 266.33. 0.00 0.00008 129.81 .01 0.00006 -30.54 0.01 - - -
27 - - - - ‘ - - - - - - - -
29 - - - - - = - - - - - -
31 - - - - -~ - - - - - - -
33 - - - - = & - - - r - -
35 - - - - = = - - - - - -
37 - - - = - - - - - - - -
39 - - - - - - - - - - - -
41 - - - - - - - - - - - -
43 - - - - - - - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
s | Cass s SCrTETE E I CSEE A SR E S  E ST A OEEESSESSAIARrT R | ESEEEREEETEERERESSSISSEIEER :=====:u==============.====:=
Ih&THD 0.00220 - 0.32 0.00277 - 0.30 0.00100 - 0.24 - - -
Base Current = 502 Amperes 502 Amperes 502 Amperes

Base Power = 100 MVA )
Result from file D:\USERS\PEERAYUT\Test-Systems\S5Bus - Convertor.HMN
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Ih&THD

ExmsmsSoom==

Base Current =

Base Power

S 2 43 -t -ttt + F 3t 33 -3 1 33+ 33+ F-F 43

Table 3 Harmonic Current Flow

RN e e e N S S e e SRS S S EEEEEES

FROM BUS NUMBER #2 TO THIS ELEMENT

- 3t + 33+t 3+ 1 3-2 4 3 + 4 3+ 3 > 3+ + 3 3+t 3+ -3+ 32 &+ 33 -+ 3+ L+ Ftt-+-F 3 === s e T S ST ST TS RS EEES
Conv 1 Gen 2 Load 1 Line 1
Amp Phase ¥ Amp Phase 4 Amp Phase % Amp Phase %

3+t - 32 5+ & t-F F T3] -3 FF 1 33 ' R e RS EE TSN AN | EETEEaAREEEE SRS R DR NRT R ExEmaEEEEEEEE oD NEE RIS
0.06902 -38.17 100.00 0.27607 141.83 100.00 0.12346 -27.86 100.00 0.91454 172.04 100.00
0.01208 141.83 17.50 0.00379 -68.64 1.37 0.00123 -24.93 0.99 0.00228 -50.62 0.25
0.00759 141.83 11.00 0.00201 -68.53 0.73 0.00083 -25.15 0.67 0.00134 -49.51 0.15
0.00311 141.83 4.50 0.00067 -64.56 0.24 0.00037 -26.32 0.30 0.00051 747.06 0.06
¢.00200 141.83 2.90 0.00041 -62.37 0.15 0.00024 -27.03 0.20 0.00032 -46.11 0.04
0.00104 141.83 1.50 0.00019 -58.55 0.07 0.00013 -28.42 0.11 0.00016 -44.65 0.02
0.00069 141.83 1.00 0.00013 -56.96 0.05 0.00009 -29.06 0.07 0.00011 -44.08 0.01
0.00062 141.83 0.90 0.00007 -89.69 0.03 0.00009 -2.13 0.07 0.00009 -50.49. 0.01
0.00055 141.83 0.80 0.00006 -88.63 0.02 0.00008 -0.92 0.06 0.00008 -50.19 0.01

B s S g L T ORI T AR | S S S e S SRRSO ENETTY | SN EREREENEERN I AN SR EETITED s EEEEE RS S E S EEEs
0.01481 - 21.46 0.00437 - 1.58 0.00156 - 1.26 0.00272 - 0.30

-1 3 + 3+ +F 3 3 4 -3 3 £ 5 F-3-3 ¢ % 3 - 3 -+ 3-3 + 4 + : &£ +-+- + 3 ¢+t 3 £ %£-+ 2 3+ 1 | F-+-F-3 -+ P -+ 3 F3-F 3 1 3 % ¢+ _§ ¢ ¢ 4 3+ 3 3 1t FFr i+t i-i-i-i-

= 502 Amperes 502 Ampereg 502 Amperes 502 Amperes

y-y

Result from file D:\USERS\PEERAYUT\Test-Systems\5Bus - Convertor.HMN
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11
13
15
17
19
21
23
25
27
29
31
33
35
17
39
41
43
45
47
45
Ih&THD

E=Em=no

Base Current =

Base Power

{Continued)
S S A oS S s T s S e S SR s e N N S I N T NS S S S WSS SR m I R = - == EmmsSSSSoERSoDE=S=
FROM BUS NUMBER #2 TO THIS ELEMENT
Line 3 Line 4 Line 5 -
Amp Phage % Amp Phase L ] Amp Phase ] - - -
S T S N A S L T S AT | R s T NN R eSS | T IO E AT EE ST RSN ER | ST R S R ST S S S ST E ST EEEERE
0.23626 -16.91 100.00 0.26687 -14.81 100.00 0.52769 -12.69 100.00 - - -
0.00161 ~19.89 0.68 0.00163 -17.71 0.61 0.00258 -13.96 - 0.49 - - -
0.00107 -24.20 0.45 0.00109 -22.64 0.41 0.00174 -20.13 0.33 - - -
0.00046 -29.10 0.19 0.00047 -28.13 0.18 0.00074 -26.75 0.14 - - -
0.060030 -30.54 0.13 0.00030 -29.72 0.11 0.00048 -28.64 0.09 - - -
0.00015 -32.44 0.07 0.00016 -31.82 0.06 0.00025 ~31.08 0.05 - - -
0.00010 -33.,08 0.04 0.00011 -32.53 0.04 0.00017 -31.89% 0.03 - - -
0.00011 -34.45 0.05 0.00012 -34.42 0.04 '] 0.00019 -35.89 0.04 - - -
0.00010 -35.31 0.04 0.00011 -35.32 0.04 0.00017 -36.97 0.03 - - -
Enmmss o Eas o peEs gL o e | sl oET s OO EEAREEER [ SO ERES oS ITEEETT NS OORTERY | ESESESR At ETESEESSSEESSSOTES
0.00202 - 0.86 0.00271 - 0.77 0.00330 - 0.62 - - -
502 Amperes 502 Ampereg 502 Amperes
= 100 MVA

Table 3 Harmonic Current Flow

Result from file D:\USERS\PEERAYUT\Test- Syatems\SBua - Convertor.HMN

Page 5
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" Table 4 Harmonic Current Flow

3 2+ -1 § ¥ =::::==-.=====================lz=====‘_‘:ast#888:=s=----z-======8==t2388===================================
FROM BUS NUMBER #3 TO THIS ELEMENT
Harmonic 13 A+ -+t 35 3 F ¥+ 3 3 -+ 1+ & 1 = -+ + 3 1 + F 1 % & 3 3 1+ + 3 RS EE T T EEE = -3 311113
Order _ Load 2 Line 2 Line 3 Line 6
_ " Amp Phase % Amp Phase L Amp Phase % Amp Phase %
Er Tt 3-F AR+ F Pt 2 F P -1 F -2 P FFRN-FE- R ORE X f 3 ¢ R GF E R-f i 4% -+-2 & & J 3 22 IE = 3 SR TR Bt S 3R 3K X W BY i 3K = rF S ER ST ONE Nt eSS SRR ErER
1 0.26534 -20.66 100.00 0.40471 168.06 100.00 0.23626 163.09 100.00 0.19206 2.14 100.00
] - - - - = X S - - - - -
S 0.00220 -22.09 .83 0.00077 182.22 0.19 0.00161 160.11 0.68 0.00039 51.89% 0.20
7 0.00147 -25.69 0.55 | 0.00052 171.66 0.13 0.00107 155.80 0.45 ¢.00021 34.51 0.1i1
9 - - - - 4 b - - - - - -
11 0.00063 -29.92 0.24 0.00023 161.00 0.06 0.00046 150.90 0.19 ¢.00007 12.98 0.04
13 0.00041 -31.19 0.15 0.00015 158.01 0.04 0.00030 149.46 0.13 0.00004 6.05 .02
15 - - - - A z b - - - - -
17 0.00021 -32.87 0.08 0.00008 154.10 0.02 0.00015 147.56 0.07 0.00002 -3.61 0.01
1s 0.00014 -33.45 0.05 0.00005 152.76 0.01 0.00010 146.%92 0.04 0.00001 -7.07 0.01
21 - - - - £ 2 X - - - - -
23 0.00015 -32.41 0.06 0.00007 150.73 0.02 0.00011 145.5S 0.05 0.00003 -33.62 .01
25 0.00014 -33.26 0.05 0.00006 149.46 0.01 0.00010 144.69 0.04 0.00002 -35.65 0.01
27 - - - - - - - - - - - -
29 - - - - pe! = - - - - - -
31 - - - - - = - - - - - -
33 - - - - - - - - - - - -
35 - - - - o - E - - - - -
37 - - - = ~ - = - - - - -
39 - - - - - - - - - - - -
41 - - - - - - - - - - - -
43 - - - - - = - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - - - - -

49 - - - - - - - - - - - -
EESSnTmErE b+ 1+ > 3+ F 3 2 £ 5+ 1 3+ -7 5 3 2 % : | -3 ¥ ¥ F P+ F f t F Xt 2+ x 3 & ¢ 3 - | 3 T rr-+ 1 ¥+t s+ £ 1 32 F k3 & & 5] F+ I - L ¢+ 1 3 ¢t 31+ttt 31 1+ 4
Ih&THD 0.00277 - 1.04 0.00058 - 0.24 0.00202 - 0.86 0.00045 - 0.24
Bage Current = 502 Amperes 502 Amperes 502 Amperes 502 Amperes
Base Power = 100 MVA : -
Result from file D:\USERS\PEERAYUT\Test-Systems\5Bus - Convertor.HMN >
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=E=s==s=m=

Crder

sE======

49

Ih&THD

Base Current

Base Power

Table 5 Harmonic Current Flow

EEET S S S E s RS AsEE s a s ORI SR N NN T O T T N T T T T E SRR ST S EEE SRS S SR

FROM BUS NUMBER #4 TO THIS ELEMENT

Load 3 Line 4 Line 6 Line 7
Amp Phase % Amp Phase % Amp Phasge ¥ Anp Phase %
R e N L O e e | A R R e e I R ER RN | EE T E RN ER N EE RS ST oSS ETERE T e EEEEEETERRAEREESR
0.22572 -9,50 3100.00 0.26687 165.19 100.00 0.19206 182.14 100,00 0.06423 -5.59 100.00
0.00172 -8.43 0.76 0.00163 162.29 0.61 0.00039 231.89 0.20 0.00011 34.39 0.17
0.00117 -15.94 0.52 0.00109 157.36 0.41 0.00021 214.51 0.11 0.00006 15.65 0.10
€¢.00050 -23.83 0.22 0.00047 151.87 0.18 0.00007 192.98 0.04 0.00002 -4.86 0.03
0.00033 -26.09 0.14 0.00030 150.28 0.11 0.00004 186.05 0.02 0.00001 -10.71 0.02
0.00017 -29.04 0.08 0.00016 148.18 0.06 0.00002 176.39 0.01 0.00001 -18;17 0.01
0.00011 -30.04 0.05 0.00011 147.47 0.04 0.00001 172.93 0.01 - - -
0.00014 -33.26 0.06 0.00012 145.58 0.04 0.00003 146.38 0.01 0.00001 -52.74 0.01
0.00012 -34.26 0.05 ¢.00011 144.68 0.04 0.00002 144.35 0.01 0.00001 -56.18 0.01
0.00218 - 0.97 0.00205 - 0.77 0.00045 - 0.24 0.00013 - 0.20
= 502 Amperes 502 Amperes 502 Amperesg 502 Amperes
= 100 MVA
Result from file D:\USERS\PEERAYUT\Test-Systems\S5Bus - Convertor.HMN

Page 7




Table 6 Harmonic Current Flow

FROM BUS NUMBER #5 TO THIS ELEMENT
Hamonic b i L E R i e e e b L T L T T T T T Tl T Ll T Ty T ey

Order o Load 4 ' Line 5 , Line 7 -
Amp Phase % Amp Phase % Amp Phase LY - - -

Lt L Rt 2 T I T I T — = am R | EEEE IR R I NS [ E e e s S eSS s

0.34178 -12.23 100.00 0.52769 167.31 100.00 0.06423 174.41 100.00 - - -

0.00265 -12.26 0.78 0.00258 166.04 0.49 0.00011 214.39 - 0.17 - - =
¢.00179 -19.00 0.52 0.00174 159.87 0.33 0.00006 195.65 0.10 - - -

1

3

5

7

9 - - - -
11 0.0007¢6 -26.14 0.22 0.00074 153.25 0.14 0.00002 17S5.14 0.03 - - -
13 0.00050 -28.15 0.14 0.00048 151,36 0.09 0.00001 169.29 0.02 - - -
15
17
19
21

0.00026 -30.74 0.08 0.00025 148.92 0.05 0.00001 161.83 0.01 - - -
0.00017 -31.61 0.05 0.00017 148,11 0.03 -

- - - - - - - -

23 0.00020 -36.54 0.06 0.00019 144.11 0.04 0.00001 127.26 0.01 - - . -
25 0.00018 -37.70 0.05 0.00017 143.03 0.03 0.00001 123.82 0.01 - - -

27 - - - - p 3 - - - - -
29 - - - - /, 2 - - - - - -
31 - - - - - - - - - - - -
33 - - - - ~ - - - - - - -
35 - - - ™ - i 5 - - - - -
37 - - - - = = - - - - - -
39 - - - . - = - - - . - -
41 - - - _ 3 d - - - - - -
43 - - - - - - - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
Ih&THD | 0.00335 - 0.98 | 0.00373 : 0.62 | 0.00010 - 0.20 - - -

Base Current = 502 Amperes . 502 Amperes ) 502 Amperes
Base Power = 100 MVA ;
Result from file D:\USERS\PEERAYUT\Test-Systems\5Bus - Convertor.HMN

8LL
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Table 1 Loadflow Solution

BUS VOLTAGES

Number

1

14

Amplitude Phase
1.0600 0.00
1.0208 ~4.82
0.9938 -8.68
0.9755 -10.81
0.9861 -9.55
0.9881 -18.66
0.9717 -22.40
0.9644 -32.,60
0.9607 -23.42
0.9612 -23.15
0.9728 -21.70
0.9899 -19.46
0.9853 -20.26
0.9193 -24.13

Remark :

Bus 1 is slack bus.

120



Table 1 Loadflow Solution 121

{(Continued)
_ LINE FLOWS

EEREENEXEZTEAREESEEEXEEEXEIXEIEIE X & 5 5 5k ik o e s i s s s
Bus Code Megawatts Megavars
MEREEEEEEREER ([ EEEFEFEEEEZREEXEX | 25 5 5k ik ik sx s

1 -2 161.33 17.86

1 -5 82.95 15.98

2 -1 -156.74 ~-15.29

2 -3 36.08 1.96

2 -4 €1.90 5.02

2 -5 49.74 2.51

3 -2 -35.49 -8.30

3 -4 21.99 -1.00

4 - 2 ~-59,72 - =5.86

4 - 3 ~21.66 - =4.86

4 - 5 -52.59 -8.57

4 - 7 $1.07 11,03

4 - 9 36.80 6.66

5 -1 ~79.42 =-11.72

5 -2 -48.37 -5.17

5 -4 52.98 7.36

5§ -6 61,31 3.73

6 - 5 -61.31 6.05

6 - 11 24.32 -2,82

6 ~ 12 ‘ 4.23 -2.30

6 - 13 17.86 -5.93

7 - 4 -91.07 7.46

7 -8 94.20 12.44

7-9 P B 9.80

8 - 7 -94.20 4.41

9 - 4 -36.80 1.51

9 -7 -15.17 -9.42

9 - 10 -4.79 . 1.28

9 - 14 B8.96 . 10.53

i0 - 9 4.80 ~1.26

10 - 11 - =12.40 ~0.34

11 -6 -23.74 4.04

11 -~ 10 12.54 0.66

12 - 6 -4.20 2.36

12 - 13 4.20 -2.36

.13 -~ 6 _ -17.62 6.40

13 - 12 -4.15 2.40

13 - 14 21.77 8.59

14 - 9 -8.70 -9.97

14 - 13 -20.80 ~6.63

Total power generate = 274.28 Mw.
Total power demand = 259.00 Mw.
Total loss = 15.28 Mw.

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb
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Order

Base Power

============================================88======-===========!z=================================

1.0600 0.00 100.00
0.0015 13.51 0.14
0.0009 16.53 0.08
0.0003 22.67 0.03
0.0002 25.06 0.02
0.0001 28.58 0.01

100 MVA

Table 1 Harmonic Voltage at Bus

Amp Phase %

1.0208 -4.82 100.00
0.0019 13.99 0.19
0.0011 17.14 0.11
0.0004 23.35 0.04
0.0002 25.73 0.02
0.0001 29.22 0.01
0.0001 30.47 0.01
0.0001 -5.88 0.00

0.0023 0.22

e -+ 3 F 33 111 ¥r-

BUS NUMBER

Amp Phase %

B
tt =2+ 4 8 3 1 ¢ 3 1 3 £ 3 3¢ 1 11

0.9938 -8.68 100.00

0.0044
0.0027

22.38 0.45
26.70 0.27

- =

0.0009 33.68 0.09

0.0005 36.086 0.05
0.0002 39.23 0.02
0.0001% 40.27 0.01
0.0001 33.36 0.01

0.0001 34.23 0.01

0.06053 = 0.53

Amp

0.9755-10.81 100.00

Amp Phase %

0.9861 -9.55 100.00

0.0022 11.31 0.22{0.0019 10.96 0.20
0.0012 14.32 0.12{0.0011 14.03 0.11
0.0004 20.57 0.04|0.0003 20.37 0.03
0.0002 23.05 0.02]/0.0002 22.87 0.02
0.0001 26.80 0.01/0.0001 26.64 0.01
0.0001 28.19 0.01]/0.0001 28.03 0.01
0.0025 - 0.26]0.0022 - 0.23

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 2
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Base Power

Table 1 Harmonic Voltage at Bus

7 (Cont inued) :
' BOS NUMBER
} 6 7 8 9 : 10
Amp Phase % Amp Phase & Amp Phase & Anp Phase ¥ Amp Phase $
b -3 3+ -1 ¥ F Py ket it o 3 Y AR P T T R e Y T T T P AR I T T T T I T I L Ty - T 1]
0.9891-18.66 100.00 0.9717-22.40 100.00 0.9644-32.60_100.00 0.9607-23.42 100.00]|0.9612-23.15 100.00
0.0010  -0.80 0.10]/0.0013 4.55 0.13 0.0008 4.55 0.08}0.0011 -2.26 0.12|0.0011 -3.69 0.11
0.0004 2.66 0.04/0.0006 7.78 -0.06[0.0003 7.78 0.03[0.0005 -0.03 0.06{0.0005 -1.76 0.05
0.0001 11.68 0.01|0.0002 15.15 0.02 - - - 0.0001 7.04 0.01]0.0001 5.02 0.01
- - - 0.0001 18.17 0.01 = - = 0.0001 10.30 0.01]|0.0001 8.24 0.01
0.0Q11 - 0.11]10.0014 - 0.15|0.0008 - 0.0840.0013 - 0.13}0.0012 - 0.12
= 100 MVA -
M
L2 ]

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb
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Base Power

===================‘—"‘>=========Bﬂ================-===================================================

Amp Phase %

0.9728-21.70 100.00

0.0010 -3.11 0.10
0.0004 -0.80 0.05

0.0001 6.38 0.01
0.0011 - 0.11

100 MVA

Table 1 Harmonic Voltage at Bus

12

Amp Phase L ]

{Continued)

mEESEEREm==

0.9899-19.46 100.00

0009 -4.94 0.09
.0004 -2.63 0.04

0.
0

0.0001 5.14 0.01

0.0010 0.10

BUS NUMBER
i3 14 R -
Amp Phase ¥ Amp Phase % - -~ -
it 2 i+t + 1+ +- AR+t 3 3+ i ¥ T i A3 3 T ARt T T T T T 1T i ¥ 1§ 1]
0.9853-20.26 100.00|0.9193-24.13 100.00 - - -
0.0009 -5.42 0.09|0.0010 -8.43 0.10 - - -
0.0004 -3.36 0.04]0.0004 -7.37 0.05 - - -
0.0001 4.03 0.01)0.0001 -0.96 0.01 - - -
0.0010 = 0.10})0.0010 - 0.11 - - -

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb
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Table 2 Harmonic Current Flow

FROM BUS NUMBER #1 TO TH1IS ELEMENT

Order _ Gen 1 Line 1 Line 2 -
- Amp Phase % Amp Phase L Amp Phase % - - . -

R - 3 1 - X T T 7 T P P RE-F O r Yy = == = et 3 b b S b 3t J-f 3 3+ 4 T RE 1 3 3+ 3 3+ 3 3 3 3 3t 3 1 1

1.26916 184.16 100.00 1.53128 -6.32 100.00 0.79693 -10.90 100.00 - -

- - - - - - - - -

1

3 - - -

5 0.00193 -73.93 0.15 0.00140 109.44 0.09 0.00039%9 94.87 0.05 - - -
7 0.00080 -71.31 0.06 0.00058 112.03 ° 0.04 0.00014 95.77 0.02 - - -
9

11 0.00017 -65.60 0.01 0.00012 117.57 0.01 0.00002 98.91 0.00 - - -
13 0.00008 -63.35 0.01 0.00006 119.74 0.00 0.00001 100.10 0.00 - - -

17 0.00003 -60.04 0.00 0.00002 122,93 0.00 = - - - - -
19 0.00002 -58.84 0.00 0.00001 124.07 0.00 - - - - - =

23 0.00001 263.26 0.00 0.00001 93.98 0.00 = - - - - -
25 0.00001 261.05 0.00 0.00001 92.66 0.00 - - - - - -

27 - - - - = - - - . - -
29 - - - - = = - - - - - -
31 - - - - o = - - - - - -
33 - - - - 2 3 - - - - - -
35 - - - - - g a - - - - -
37 - - - g - - = - - - - -
39 - - - . = = - - - - - -
a1 - - - - i g - - - - - -
43 - - - - - E - - - - - -

49 - - - - - - - - - - - -
Th&THD | 0.00210 - 0.17 | 0.00175 . 0.10 | 0.00040 - 0.05 - - -

Base Power = 100 MVA :
Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

74N
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Table 3 Harmonic Current Flow

FROM BUS NUMBER #2 TO THIS ELEMENT
Harmonic RSN S S T s e e L S S S N A N R A N R S R e e e e s L L L R s L S L s s e s S S SN S S e ey e TS E S S SRR
Order . Gen 2 Load 1 Line 1 Line 3
Amp Phase ¥ Amp Phase ¥ Amp Phase L ] Amp Phase ¥
R ST | S eSS S S S S N R NS S S E R R eI R ST S E S S S S S S ORESl | ISR T ETRE R R R =|= = s=sseE=s=ssess
1 0.32967 128.52 .100.00 0.314220 -35.15 100.00 1.53128 173.68 100.00 0.35410 -7.93 100.00
3 - - - = L % 3 - - - - -
5 0.00128 -73.45 0.39 | 0.00054 -33.37 0.38 | 0.00140 -70.56 0.09 | 0.00257 121.39 0.73
7 0.00053 -70.69 0.16 | 0.00028 -30.17 0.20 | 0.00058 -67.97 0.04 | 0.00113 125.41 0.32
g - - - - r - - - - - - -
11 0.00011 -64.93 0.03 | 0.00008 -28.63 0.06 | 0.00012 -62.43 0.01 | 0.00025 131.84 0.07"
13 0.00006 -62.68 0.02 | 0.00004 -29.00 0.03 | 0.00006 -60.26 0.00 | 0.00013 134.00 0.04
15 - - - 4 L} Tk h - - - - -
17 0.00002 -59.39 0.01 | 0.00002 -30.55 0.01 | 0.00002 -57.07 0.00 | 0.00004 136.88 0.01
19 0.00001 -58.21 0.00 | 0.00001 -31.47 - 0.01 | ©.00001 -55.93 0.00 | 0.00002 137.86 0.01
21 - - - - - - L - - - - -
23 0.00001 265.31 0.00 | 0.00001 -7.34 0.01 | 0.00001 -86.02 0.00 | 0.00002 146.54 0.01
25 0.0000% 263.21  0.00 | 0.00001 -9.28 0.01 | 0.00001 -87.34 0.00 | 0.00001 147.76 0.00
27 - - - - y = - - - - - -
29 - - - - - - - - - - - -
31 - - - - - = - - - - - -
33 - - - - - - - - - - - -
35 - - - - - - - - - - - -
37 - - - - - - —~ - - - - -
39 - - - - - - - - - - - -
41 - - - - - = - - - - - -
43 - - - - - - - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
Ih&THD 0.00135 - 0.42 0.00062 s 0.43 0.00152 - 0.10 0.00282 - 0.80
e e L R e PP R T P R ey T z= = | == TR EZIERnTC RS [ TETSEScSASSsaNaaNENEE=a=

Base Power = 100 MVA
Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor mdb

gL
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Table 3 Harmonic Current Flow
' {Continued)

Base Power

FROM BUS NUMBER #2 TO THIS ELEMENT
Order _ Line 4 Line 5 - -
© Amp Phase 1 Amp Phase L - - - - - -
1 0.60841 -9.45 100.00 | 0.48792 -7.71 100.00 - - - - - -
3 - - - - - 2 - - - - - -
5 0.00029 84.71  0.05 | 0.00012 23.19 0.02 - - - - - -
7 0.00009 77.95 0.01 0.00006 -9.8B6 0.01 - - - - - -
9 - - - - y - 3 - - - - -
11 0.00001 58.92 0.00 0.00002 -31.77 0.00 =3 - - - - -
13 - - - 0.00001 -35.27 0.00 - - - - - -
15 - - - - B 4 - - - - - -
17 - - - - /1 . 3 - - - - -
19 - - - - F 2 3 - - - - -
21 - - - - F . - - - - - -
23 - - - - - = 3 - - - - -
25 - - - - - - > - - - - -
27 - - - - - = - - - - - -
29 - - - - - A - - - - - -
31 - - - - - = - - - - - -
33 - - - - - = - - - - - -
35 - - - - = = = - - - - -
37 - - - Z = = = - - - - -
39 - - - - = = = - - - - -
41 - - - _ - = _ - - - - -
43 - - - - - ol - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
Ih&THD | 0.00030 - 0.05 | 0.00013 - 0.03 - - - - - -
= 100 MVA

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb
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Order

Base Power

===================ﬂ==============t‘ﬂ----==============8==8====88=======&========================‘===
FROM BUS NUMBER #3 TO THIS ELEMENT
Cap 1 Conv 1 Load 2 Line 3

Amp Phase % Amp Phase L Amp _ Phase L Amp Phase %
A0.13594 81.32 100.00 70.07262 -45.55 100.00 0.55827 -20.08 1€0.00 0.35410 172.07 10Q.007
0.00508 -67.62 3.74 0.01271 134.45 17.50 0.00412 -4.35 0.74 0.00257 -58.61 0.73
0.00426 -63.20 3.13 0.00799 134.45 ii.00 0.00233 -5.14 0.42 | 0.00113 -54.59 0.32
0.00229 -56.32 1.68 0.00327 134.45 4.50 0.00070 -8.13 0.12 0.00025 -48.16 0.07
0.00159 -53.94 1.17 0.00211 134.45 2.90 0.00038 -10.02 0.07 0.00013 -46.00 0.04
0.000%0 -50.77 0.66 0.00109 134.45 1.50 0.00014 -13.88 0.03 0.00004 -43.12 0.01
0.00062 -49.73 0.46 0.00073 134.45 1.00 0.00008 -15.71 0.01 0.00002 -42.14 0.01
0.00061 -56.64 0.45 0.00065 134.45 0.90 0.00011 32.86 0.02 0.00002 -33.46 0.01
0.00055 -55.77 0.40 0.00058 134.45 0.80 0.00009 33.77 0.02 0.00001 -32.24 0.00
0.00732 - 5.38 0.01559 o 21.46 0.00481 - 0.86 0.00282 - 0.80

= 100 MVA

Table 4 Harmonic Current Flow

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb
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Table 4 Harmonic Current Flow
{Continued)

FROM BUS NUMBER #3 TO THIS ELEMENT
Harmonic|z====c=ccm=s====sccco=ssccomemmssoccemnsssnsnea === L e L L Y Y S T T T LT T Py

Amp Phase % - — - - - - - - -
1 0.22148 -6.06 100.00 - - 4 3 . - - - N

3 - - - - # A . - - -

5 0.00274 -53.01 1.24 | - v, \ - - - - - -
7 0.00125 -50.12 0.56 - g \ N - - - - -
11 0.00029 -45.10 0.13 . 4 g \ - - R . -
13 0.00014 -43.41 0.07 - £ - \ - - - - .
17 0.00005 -41.24 0.02 - 4 Y \ - - - - -
19 0.00003 -40.54 0.01 - g 4 3 - - - - -
23 0.00002 -32.97 0.01 - - > ° - - - - -
25 0.00002 -32.47 0.01 - - X LA - - - -

27 - - - . 3 - - - - - -
29 - - - - g 3 - - - - - -
31 - - - - - = - - - - - _
33 - - - - = = - - - - - -
35 - - - ) - - B - - - - -
37 - - - = = = = - - - - -
39 - - - y - = - - - - - -
41 - - - - i & - - - - - -
43 - - - - - _ - - - - - -
as - - - - - - - - - - _ _
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
Ih&THD 0.00303 - 1.37 >1 L N | - - - - -

Base Power = 100 MVA _
Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

8z
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Base Power = 100 MVA

Table 5 Harmonic Current Flow

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 10

sEommaEsow ===================================I==a--a:g=================s=======;=:::.—.=====-_—=======================
FROM BUS NUMBER #4 TO THIS RLEMENT
Order Load 3 Line 4 Line 6 . Line 7
Amp Phase % Amp Phase L ] Amp Phase % Amp Phase %
B B 1 F T T 3 P ¥ P T T E RS N R e E S | T N I A T o S | e s e T S s T aa =T = s
1 0.28384 -6.14- 100.00 0.60841 170.55 100.00 0.22148 173.94 100.00 0.54620 159.93 100.00
3 - - - - o e\ - - - - - -
5 0.006091 7.11 0.32 0.00029 264.71 0.05 0.00274 126.99 1.24 0.00107 -72.05 0.20
7 0.00048 -1.28 0.17 | 0.00009 257.95 0.01 { 0.00125 129.88 0.56 | 0.00044 -70.63 0.08
9 - - - - y - - - - - - -
11 0.00013 -1p.84 0.05 0.00001 238.92 0.00 0.00029 134.90 0.13 0.00009 -66.09 0.02
13 0.00007 -14.22 0.02 - - - 0.00014 136.59 0.07 | 0.00004 -63.96 0.01
i5 - - - 4 B 4 - - - - - -
17 0.00003 -19.56 0.01 - - 0.00005 138.76 0.02 0.00001 -60.45 0.00
19 0.00001 -21.74 0.01 - - 0.00003 139.46 0.01 0.00001 -59,04 0.00
21 - - - - g = b - - - - -
23 0.00002 -15,29 .01 ~ - - 0.00002 147.03 0.0% - - =
25 0.00002 -17.92 0.01 - - - 0.00002 147.53 0.01 - - -
27 - - - - ’ = - - - - - -
25 - - - - - - - - - - - -
31 - - - p = - - - - - -
33 - - - = & - - - - - -
35 - - - = = - - - - - -
37 - - - = = = = - - - - -
39 - - - 3 = = - - - - - -
41 - - - - = - 4 - - - - -
43 - - - - - - - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
S S RS | S S e N s E s  S e e e e T SN s N N TR O IR e (A T S I NN I I RO Y | e O e S S RS S TS Rt
Th&THD 0.00104 - 0.37 0.00030 - 0.405 0.00303 - 1.37 0.00116 - 0.21
et b2t AR P T T Ty I e s I N N R S e T | e S R S R E S S RS [ e e TR E NSNS SRR R =T

oEl



Table 5 Harmonic Current Flow
{Continued)

ARt i -t I T 1T T R T N TN I L S I I N T R T T s e s T T T S T S S eI s S S SO S E DT =
FROM BUS NUMBER #4 TO THIS ELEMENT

Order ) Line g Line 9 - - .

Amp Phase % Amp Phase % - - - - - -
1 0.94036 -17.72 100.00 0.38337 -21.07 100.00 - - - - - -
3 - - - - - - - - - - -
5

7

fl
[
[
[
]
1l
]
]
n
1]
]}
]
1]
1]
[]
3
]
]
n
1]
3
3
it
n
]
n
]
L}
»
]
]
It
"
1]
]
]

-00087 -69.26 0.09 0.000392 -64.73 0.10 - - - - - -
0.00018 -64.87 ¢.Q5 - - - - - -
.00009 -65.28 c.01 0.00004 -62.32 0.01 - - - - - -
-00005 -63.48 0.01 0.00002 -60.90 0.01 - - - - - -
15 - - - - 2 - - - - - - -
17 0.00002 -60.59 0.00 0.00001 -58.57 0.00 - - - - - -

oo (=N
o
(]
=]
-9
[
]
o
@
0
Pt
=]
o
»

27 - - - - P = - - - - - -
29 - - - - 2 £ - - - - - -
31 - - - - - = - - - - - -
33 - - - - B > - - - - - -
35 - - - - = 5 - - - - - -
37 - - - G = - = - - - - _
39 - - - B - r - - - . - -
41 - - - - i B p - - - - -
43 - - - - - 2 - - - - - -

Y
V)]
1
|
[}

t
I
1
i
[}

1
[}
1
1

el

47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
(1 3 3 %3 3 1 EE 3 4 + 3+ 3 3 3 7 1 &+ 3 3-§ 4-3-1 3 313 3+ -3 3 2 3 5+ 1+ 3 4+ + 3+ & 31 3 ) L+ 3 3 4 -+ + 3+ 3 + 2 3 3 3 F F £-$-+ 3} -+ + + ¢+ 1+ 3 3+ 3 1 3+t 1+ 3+ 3 1 13+ 1 %3
Ih&THD 0.00097 - 0.10 0.00044 - 0.11 | - - - - - -
SSEsEE=== b3 4 1t 1 3t & 1+t 1] R 3t 3 & F -3 3+ 3 3+ +-F-F 5+ F* 4+ &+ I 34§ £ 2-F-F & ¥ &£ 3+ F+ + 3+ § F &3+ 33} 333 5 3+ s T 2+ 3 -+ F 3§ § 3 §-3 2§ }
Base Power = 100 MVA
Regult from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb’

Page 11




0.00015 -16.38
0.00008 -18.25
-21.72
-23.44

0.00002
0.00001

s - -
17 - -
19 - -
21 - -

49 - -

Ih&THD

Base Power = 100 MVA

0.32
0.17
0.05
0.03

Table 6 Harmonic Current Flow

¢.05
0.02

0.000395
0.00014

-85.13
-84.23
-81.09
-79.90

0.00
0.00

0.00002
0.00001

- - -
- - -

0.00041 p 0.05

203.19
170.14
148,23
144.73

0.02
0.01

0.00012
0.00006
0.00
0.00

0.00002
0.00001

- - -
= - -
- - -
- - -
- - -
- -~ -
- - -
- - -

ot 2t 3 3 3+ 7 3§+ 4 37 1T 1 T3 F 3%

0.00013 - 0.03

EoEDESERTS oD S n e te

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 12

0.00107
0.00044

107.95
109.37
113.91
116.04
119.55
120.96

0.00005
0.00004

0.00001
0.00001

- -
- -

3 e e Y s T

0.00116

Xt i3+ + 12 F 3 1 FF-]

====s=s=a= ============ﬂ==============='-:=========8==========8=8=8==8==B============B= 3 33t i1+t 33 3+ F F- 1 F 1 F )
FROM BUS NUMBER #5 TO THIS RLEMENT
Order Load Line 2 Line § Line 7
: Amp Phase % Amp Phase % Amp Phase L Amp Phase ¥
-t 31 1 ======================‘== == _——= = EODETXMMEII E3-2- % 2§ 3 L 1 3 3-3. 3% F 32 T X+ 3.3 ¥ 379 L 2 2 ¢+ + 3+ 3+ 1 1 + ¥ 3 51+ 7 7 F 3 5F-F 3
0.04547 -21.44 100.00 G.79693 169.10 100.00 0.48792 172.29 100.00 0.54620 -20.07 100.00

0.20
0.08
0.02
0.01
G.00
0.00

Zel



mEm==m=r=mis

Harmonic
Order .

—_———=——

Bage Power

Regult from file D: \USERS\PEERAYUT\Test -Systems\IEEE 14Bus - Convertor.mdb

=======================‘======ﬂ====== =E=== L+ 3-2-F + 3+ 3+ 3} 4 -1} -3 - 3 1 1 2 1+t &+ 1 2 1 ¢+ % 1 1331 1 32t t % ¢+ 33 1+ % 3
FROM BUS NUMBER #5 TO THIS ELEMENT
===================================-Bﬂ=======================.'====—=============================== 3§
Line 10 - -

Amp Phase % ~ X - - - - -

EE a3 3 bttt - -1 3 1 3 T+ ARt ¥ I 3T 11 ity yrYoi-v-i) ====su=============gﬂn=a -1 I3+ T 313 F 1 1 33 1T 1+ 3+ F 11733
0.62284 -13.03 100.00 - - - - - - -
0.00079 -67.51 0.13 - - - - - -
0.00039 -69.18 0.06 - . - - - - -
0.00010 -67.15 0.02 4 . - - - - -
0.00005 -65.54 0.01 - > - - - - -
0.00002 -62.65 0.00 \ - - - - -
0.00001 -61.47 0.00 - - - - - - -
0.00001 255.39 0.00 - 3 - - - - -
0.00001 252.49 0.00 - ., - - - - -

0 oooss - 0.14 -~ ] - - - - -

100

MVA

Table 6 Harmonic Current Flow
{Cont inued)

Page 13




==EmEsms==

Harmonic
Order

Base Power

====2===============================-==========*==a====.-======-========‘-".'==========================

==========E===========================.=====================g=========ﬂ'sﬂ=====ﬂ====================

Cap 2

Phase %

Amp

0.07121 171.34 100.00
0.00052 269.20 0.73
0.00031 -87.34 0.43
0.00009 -78.32 0.13
0.00005 -74.51 0.07
0.0Cc002 -68.73 0.03
0.00001 -66.61 0.0
0.00001 237.91 0.01
0.00001 236.01 " 6.01
0.00061 - 0.86
= 100 MVA

Table 7 Harmonic Current Flow

FROM BUS NUMBER #6 TO THIS ELEMENT

Load 5
Amp Phase L ]

b bt - & ¢t ¢ -3 3% + 3 3§ ]

0.07868 -52.47 100.00

-51.32 0.15
~47.20 0.07

0.00015
0.00006

0.00001 -42.05 0.01

2 i 3 3t 3 5 3 4 % 3 F & % J 3

0.00016 = 0.21

R 3 a3 -+ 3 1 1 3 7 -3 §-F 3 ]

Line 10
Amp Phase ¥

ERERECTERERS O SEED ST REIG

0.62284 166.97 100.00

0.00079 112.49 0.12

0.00039% 110.82 0.06
0.00010 112.8S 0.02
0.00005 114.46 0.01
0.00002 117.35 0.00
0.00001 118.53 0.00
0.00001 75.39 0.00
0.0000r 72.49 0.00

0.00089 - 0.14

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 14

Line 11
Amp Phase ¥
0.24752 -12.05 100.00
0.00005 34.77 0.02
0.00003 54.36 0.01
0.00001 76.96 0.00
0.00006 - 0.02

el



Table 7 Harmonic Current Flow

{Continued)

R S | FE S S e S S N S S I T T T N e e N S N S N e e S T T M e N S R S e T T E S L SR T eSS SN oo s e T
FROM BUS NUMBER #6 TO THIS ELEMENT
Hamonic B T b R - = o = = = SEmooaan EE S EEOE S TS S s SE T TN n ST TR S SR S
Order ) Line 12 Line 123 ' - -
- Amp Phase % Amp Phase % - - - - - -
RS | S S S T T T R S R S T e S S T e S S | E s s S S S E ERN E E S E E T T eSS [ Er s e T T T T S T S S s R ar | O S R T SR ST S E S S S S T =aS
1 0.04869  9.83 100.00 | 0.19023 =0.29 100.00 S - - - - -
3 - - - 4 4 oy - - - [ -
5 o.oooov -34.16 0.14 | .0.00014 -33.54 0.08 - - - - - -
7 0.00003 -31.63 0.05 | 0.00005 -25.04 0.03 - - - - - -
9 - - - - A - - - - - - -
11 : - - - 0.00001 ~-13.86 0.00 = - - - - -
13 - - - ~ 4 - = - - - - -
15 - - - - - - - - - - -
17 - - - A .\ \ - - - - - -
19 - - - - - - - - - - -
21 -~ - - - - - - - - - - -
23 - - - - - ~ - - - - -
25 - - - - - 4 3 - - - - -
27 - - - - = - - - - - -
29 - - - - - - - - - - -
31 - - - - - = - - - - - -
33 - - - - L a - - - - - -
35 - - - 2 - = i) - - - - -
a7 - - - - - - - - - - - -
39 - - - - - - - - - - - -
41 - - - - - - - - - - - -
43 - - - - - - - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
Th&THD | 0.00007 - 0.15 | 0.00015 - 0.08 - - - - - -

Base Power = 100 MVA
Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

geL
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Table 8 Harmonic Current Flow

e S L e s b E T T Y Ll T T T o T P N T T Ty e e s T LI LT T 1
. FROM BUS NUMBER #7 TO THIS ELEMENT
Harmonic|======s=cz=c-xssmces=ccssess=cnoscossrscseusesccancoocasscsassmtcoss=cTocScaScoSsSSc—ezsscs=ososoo=o=
Order , Line's8 Line 14 Line 15 -
Amp Phas - ¥ ~ Amp Phase L Amp Phase 3 - - -
S ST | S S T S S S e e e N eEr r gpons ss | e S e s s e s g EOTOSSESTIOSEENRT | SSnEpoEmESESNESIESESRSSEER

0.94036 162.28 100.00 | 0.97787 -29.92 100.00 0.18586 -55.28 100.00 - -

1

3 - - ~

5 0.00087 110.74 0.09 0.00056 -85.45 0.06 0.00036 -43.69 0.20 - - -
7 0.00041 111.09 0.04 0.00028 -82,22 0.03 0.00015 -43.58 0.08 - - -
S

- - - - - - - -

11 0.00009 114.72 0.01 0.00006 -74.85 0.01 0.00003 -45.45 06.02 - - -
13 0.00005 116.52 0.01 0.00003 -71.83 0.00 0.00002 -46.16 0.01 - - -

17 0.00002 119.41 0.00 0.00001 -67.22 0.00 0.00001 -47.02 0.00 - - -
19 0.00001 120,52 0.00 0.00001 -65.49 -0.00 -W - ' - - - =

- -

23 0.00001 82.54 0.00 - - . ‘A - - - - .

25 - - - - - 4 3 - - - - -

27 - - - - 4 = - - - - - -

29 - - - - 4 e - - - - - -

31 - - - - » = - - - - - -

33 - - - - K & - - - - - -

35 - - - > - N E - - - - -

37 - - - 2 - = = - - - - -

39 - - - - - - - - - - - -

41 - - - - . s - - - - - -

43 - - - - - = - - - - - -

45 - - - - - - - - - - - -

47 - - - - - - - - - - - -

49 - - - - - - - - - - - -
Pt S L A 3 -1 Lt 1t T i 3T 3T Tt Tt T T RE Y I Fr I Y r Y r st T e T T P b1+ - ¢ >4 ¢ 3 3 + 3+ 3 F 3 3 3+ 3 ¢ & S F -3 3+ 3 1 3 32 2 3t 3+ 3t 1 &

Ih&THD | 0.00097 - 0.10 | 0.00076 - 0.06 | 0.00040 - 0.21 - - -
3 3t 31+ 3 5+ - 3 1+ + 3 3 & 31 3 F 551 F-1 -3 -3 -3 3 & F ¥ -+ 1 F 3 5 331 1+ %+ + + 3 1  F - - 1+ &+ F X1 3 3+ 1 531 - -3 3 ¢+ -+ + + 3 3 3 3 £ & 3 -3 3 >3 &

Base Power = 100 MVA
Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus -~ Convertor.mdb

9EL
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49

ITh&THD

Bagse Power

== ====."—"—‘-‘======".-—:==============’===============n========

-

Amp

%

s s 3 31 1+ 3 3 4+ 1 + 333133 F 17 3 33

0.

10417 57.40

.00056 -85.45
.00028 -82.22

.00006 -74.85
.00003 -71.83

.00001 -67,22
.00001 -65.49

- -
- -
- -
- -
- -
- -
- -
- -

= 100 MVA

100.00
0.54
0.27
0.06
0.03

Table 9 Harmonic Current Flow

FROM BUS NUMBER #8 TO THIS ELEMENT

Line 14

Amp Phase

L

EEaRRETERESES SRRSO SRRSO

0.97787 150.08

94 .55
97.78
105.15
108.17
112.78
114.51

0.00056
0.00028

¢.00006
0.00003

0.00001
0.00001

- —-
- -
- -
- -

-
- -

-
- -
- -
- -

100.00

0.06
0.03
0.01
0.00
0.00
0.00

0.00063 -

EE S b ) § L]

0.06

— - -
- - -
- - -
- - -
- - -
— - -

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 17

E 4+ 3 32 F 3 3 3 1 T - 3 3 5 F 4 3 433 5 F 14
EX 3 S 1 R = 33 3 3 31 1 3 3
i3 3 & 3-4 F 3 & 3+ 2 3} 3 2-3-% 3 3§34
e T T EER S oo SN oSS
-t
e
~



E3-4-1 1+ 2 3

Base Power

e L o L L P 2 s 2 PP e P P F ey Ty e e e

L 2 3 S 32 2 23 k- 1 51 |

EE b o
0.20342 -52.79 100.00

0.21
0.09

- - -

0.02
0.01

0.00

0.00046 - 0.23

= 100 MVA

Table 10 Harmcenic¢ Current Flow

FROM BUS NUMBER #92 TO THIS ELEMENT

Line 9 Line 15 Line 16
Amp Phase Amp Phase % Amp Phase %

0.38337 158.93 100.00

115.27  0.10
115.13 0.05

.00039
.00018

117.68 0.01
119.10 0.01%

0.00001 121.43 0.00

- - -

.00004
.000G2

(=N~ oo

- - -
- = -
- - -
- - -
- - -
- - -
- - -
-~ - -
- - -
- - -

6.00044 = 0.11

i3 1 3§ 3+ 311 3 | F F 13 1 ]

0.18586 124.72 100.00

136.31 0.20
136.42 0.08
134.55 0.02
133.84 0.01

0.00036
0.00015

0.00003
0.00002

0.00001 132.98 0.00

===na=ggn=a===n:====n===

0.00040 - 0.21

i3 = F 3 5 31 1 111 & 3 3 3 1 7 3

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 18

0.05163 171.55 100.00

-67.22 0.34
-69.21 0.16
-68.30 0.04
-66.93 0.02

0.00018
0.00008

0.00002
0.00001

0.00020 - 0.38

3 - F 3+ F 3+ 4 3 3 -3+ + 35 F 35

BEL



Table 10 Harmonic Current Flow

Page 19

- {(Continued)
e i L L e L Tt T T B Y P POy ey S
FROM BUS NUMBER #9 TO THIS BLEMENT
Harmonic|sss=s=sm=sss=scccncccccoeeenssresesnscssssscossccocoenss—roossse=cooasam=rooessascooNosooss=cSos==aSs
Order Line 17 - - -
- Amp Phase % - - - - - - - - -
1 0.14390 -73.02 100.00 - . o . - - - - -
3 - - - - o & - _ _ - - -
5 0.00015 -56.67 0.10 - - L > - - - - -
7 0.00007 -61.44 0.05 - - 3 > - - - - -
9 - - - - y - 2 - - - - -
11 0.00002 -64.31 0.01 e 4 4 a - - - - -
13 0.00001 -64.11 0.01 - 4 4 5 - - - - -
15 - - - 4 4 - . - - - - -
17 - - - - 4 s \ - - - - -
19 - - - - g 2 3 - - - - -
21 - - - - 4 = - - - - - -
23 - - - - A * 3 - - - - -
25 - - - - - 2 - - - - - -
27 - - - - - - - - - - -
29 - - - 4 A - - - - - -
31 - - - - p = - - - - - -
33 - - - - : $ - - - - - -
s - - - ) - : i - - - - -
37 - - - [ - = = - - - - -
39 - - - 3 - = - - - - - -
41 - - - - N . - - - - - -
43 - - - - . 2 - - - - - -
45 . - - - - - - - - - - -
47 - - - - - - - - - - - -
49 - - - - - - - - - - - -
(-3-2 & &+ + 3§ 3 2 3343 4 + 3+ 3 3 4+ 3 3 3 5 11T 3 731 3 13 I+t 5 ¥ 1 -+ 3 3+ 3 33§+ 7 33 13 1 3 7 -+ 3 3 3 5+ 3 5+ F-F 3+ 1+ F 3 33 1 33 1 5 3 13-+ 1 5k 3133
Ih&THD 0.0Q017 - 0.12 - - - - - - - - -
‘Base Power = 100 MVA ) -
Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb 3



© Amp .
0.06431

0.00013
0.00005

11 0.00001
i3 0.00001

Base Power = 100

Load
Phase

-55.95

-53.31

~-50.89 .

-48.20
-47.57

17 - - -
19 - - -
21 - - -
23 - - -
25 - - -
27 - - -
29 - - -
31 - - -
33 - - -
35 - - -
37 - - -
39 - - -
41 - - -
43 - - -
45 - - -
47 - - -
49 - - -

MVA

7
¥

100.00
0.20
0.08
0.02
0.01

Table 11 Harmonic Current Flow

====‘===B====k======B====‘==ﬂ======-‘—'================ﬁ======='—===============

FROM BUS NUMBER #10 TO THIS ELEMENT

Line 16
Amp Phase

0.05163 -8.45
0.00018 112.78
0.00008 110.79
0.00002 111.70
0.00001 113.07

Harmonic ====t===============c-.====—_-===================-.===:====|=========

¥

==================== =============ﬂ======t‘=ﬂ

100.00
0.34
06.16
0.04
0.02

-

-

-
-

0.00072 -

====ﬂ=========ﬂ==g======

0.38

Line 18
Amp Phage

======2==3=t============

¥

0.12905 155.28 100.00

0.00006 261.07
0.00004 262.83

0.00001 -88.40
0.00001 -B4.20

- -
- -
- -
- -
- ——
- -
- -
- -

0.00010 -

ﬂ==’====-================

Result from file D:\USERS\PEERAYUT\Test—Systems\IEEE l14Bug - Convertor.mdb

Page 20

-

0.05
0.03

-

0.01
0.00

0.05

===*====='.====H==ﬂ=========================

==‘.======================
- - -
- ’ - -
- -
- -
- -
- -
- -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- — -
- - -
- - -
- - -
- -
- -
- -
- - -
- - -
- - -

ori
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Ih&THD

Base Power

R S R R S S PR -t 1 T 3 P YA P R E Y I T ST R 3 -

S S S S FF NS T S T T e N N S N S T S S S o N S A L L N e e s o S e e T O S N D A N E s oo S oSS E D oo SEECT oSS S S S S EET S =

Load 8
Amp Phase ¥
0.02336 -48.92. 100.00
0.00004 -47.48
0.00002 -45.75

0.00005 - 0.20

= 100 MVA

Table 12 Harmonic Current Flow

FROM BUS NUMBER #11 TO THIS ELEMENT

Line 11
Amp Phase ¥

0.24752 167.95 100.00
 0.00005 214.77 0.02
0.00003 234.36 0.01

0.00001 256.96 0.00

- - -
- - -
- -— -
- - -
- - .

¢.02

EZERZ SR

Line 18
Amp Phase ¥

EE S EEEREIENERERSR=EERII T

0.12905 -24.72 100.00

81.07  0.05
82.83  0.03

0.00006
0.00004

0.01
0.00

91.60
95.80

0.00001
0.00001

- - -
- - -
- - -
- - -

EEEESESERgQLOoERSCcoSEmaO s

0.00010 6.05

-3+ 3 F P 33 3 & § &+ 3 1 0 F 3 1 % 3 3

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 21
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=E=so==m=a=n

Sma=samg

Base Power

==================================ﬂ=======.-;=-====I==================================================

Load
Amp Phase %

0.03678 -34.16 100.00

0.00006 -35.72 0.16
0.00002 -37.40 0.06

0.00006 0.17

100 MVA

Table 13 Harmonic Current Flow

FROM BUS NUMBER #12 TO THIS ELEMENT

Line 12

Amp Phase

¥

0.04869 189.83

0.00007 145.84
0.00003 148.37

- -
- -
- -
- -
— -
- -
- -—
- -
- -
- -
- -

0.00071 3

100.00

0.14
0.05

Line 19
Amp Phase R

0.04869 9.82 100.00

0.00001 -23.98 0.02

- - -
- - -
- - -
- - -
- - -
- - -

3+ 3 3 F 3 35+ 3 3 F 3 F 3+ 31 33 3 1 J

TS gES eSS EgRIREERER

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 22

- - -
== EmoooOoExTEE=EDoEES R
- - -
- - -
3 3+ 1+ 1 3 £+ 1t 3 -+ 1 3 31 1 f- 334
3 3+ P F &+ &+ F F 5 3 1 1 3 1 3t
—t
F
N
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E2-3 %% -1 -+—3-3

Th&THD

Base Power

7 Load 10 Line 11 Line 19 Line 20

Amp Phase L3 Amp Phase L4 Amp Phase L Amp Phase %
0.08609 -43.51 100.00 0.19023 179.71 100.00 0.04869 189.82 100.00 0.23750 -41.80 100.00
0.00014 -45.78 0.17 0.00014 146.46 0.08 0.00001 156.02 0.02 0.00003 34.16 0.01
0.00006 -45.23 0.06 0.006005 151.96 0.03 - - - 0.00002 50.72 0.01
0.00001 -44.28 0.01 0.00001 166.14 0.00 - - - 0.00001 73.80 0.00

R e s 2 1 L A L L E L T T I I T Ty r ey E 2 2 3 32 1 3 3333+ 1 1 3 1 ¥ I AT It I T 3 T T I 1 T 1 3+ 33+ T F¥I-%-1

0.0001 - 0.18 0.00015 - 0.08 0.00001 - 0.02 0.00004 - 0.02

= 100 MVA

Table 14 Harmonic Current Flow

FROM BUS NUMBER #13 TO THIS ELEMENT

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 23
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Table 15 Harmonic Current Flow

Base Power 100 MVA

Result from file D:\USERS\PEERAYUT\Test-Systems\IEEE 14Bus - Convertor.mdb

Page 24

=SS =m=== =================ﬂ====================== = - 1 -+ ¢ 3+ 3 3 4+ 1+ + 3 1 3 1 ¢+t 3 5+ 3 F -t 1 5 4t
. FROM BUS NUMB #14 TO THIS ELEMENT
Hamonlc it it Ll b T B T T o e gy
Order Load 11 Line 17 Line 2 -
Amp Phage ¥ Amp Phase L 4 Amp Phage L - - =
=ESZoS==oos 3443 3 5 F 1 3+ 1 F T r T e sEETEEETES R LSS =n it 24+ + + F -+ 2+ ¢+ 3+ 1 3§ 11§ I+ 1+ F -+ 3 -+ 5+ 1t 111 5+
1 0.09870 -42.68 100.00 0.14390 106.58 100.00 0.23750 138.20 100.00 - - -
3 - - - ‘- 2 i - ‘- - - - -
5 0.00015 -43.69% 0.16 0.00015 123,33 0.10 0.00003 21&.16 0.01 - - -
7 0.00006 -45.43 0.06 0.06007 118.56 0.05 0.00002 230.72 0.01 - - -
9 - - - o r b - - - - - -
11 0.00001 -46.77 0.01 | 0.00002 115.69 0.01 | 0.00001 253.80 0.00 - -
13 0.00001 -47.07 0.01 [ 0.00001 115.89 0.01 - - - - -
18 - - - £ v 4 - - - - - -
17 - - - - 4 \ - - - - -
19 - - - - g - - - - - - -
21 - - - - L - - - - - -
23 - - - - - - - - - -
25 - - - - - - - - - - -
27 - - - - - = - - - - ~
29 - - - - A - - - - - - -
31 - - - - - - - - - - -
33 - - - - 55 S - - - - ~
35 - - - - = - e - - - - -
37 - - - = - = - - -~ - - -
39 - - - ¥ = = - - ~ - - -
41 - - - = - - - - - - - ~
43 - - - 4 = _ - - - - - -
45 - - - - - - - - - - - -
47 - - - - - - - - ~ - - -
49 - - - - - - - - - - - -
Ih&THD | 0.00017 - 0.17 | 0.00072 - 0.12 - - - - - -

144"
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