fi. 5

fj W Tif
5.1
ARMONICfa A
) !
d ) Lt its ]
I T ;" HRMINC 3 fraf
(Data Préparation)
), (Output Interpretation)
- (Resolution of Convergence
Difficulty)
(File) ~ DATATXT
(Card)
5.2 1 (Data Preparation’!
Harmonic $

(Per Unit Base)
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A (Input Data Type)
A~ (Description of Input Data)

5.2.1 (Per Unit Base)
(Input and Qutput Data)

(Per Unit) q (100% = 1 pu) fi

(Transformer Tap Positions)
pu (Nominal Transformer
Tap Position) 1.000

(Base)

(Rated Voltage)

Harmonic P

5.2.2 (Input Data Types)

A (Control Code) 8
f



f
4 4
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$ (Network Continuity)

5
6 #
[
8

5.2.3 E

5.2.3.1

1 # 14

5.2.3.2
2 # 14

5.2.3.3

3 mt #
4507 8 ¢ 1

# (Description of Input Data)

(Control Codes) 8

1 (Input Control Code

i

2 (Input Control Code 2
f

3 (Input Control Code 3"

3 1



fi 5.1

flawrm iifafB aittioj flu 3

ff '
1-4 14 f
5-16 AlL2 $
17 1l ( (Bus Type)
18 11 fi (Bus Sub-type)
19-26 F8.0 fMfl
21-34 F8.0 1 9 fhh o
35-42 F8.0 ¢ (%
43-50 F8.0 ? (56
51-58 F8.0 N
59-68 F8.1 (%
67-74 F8.0 I f11 A
6 11 11

L7 (Bus Number)

1 Al
MHE  Tho 100 (Compressed) M m
MX\B  MIS 20

2. % (Busname

12



ol B~ ow N

Ao
| A
f
f
ft (Bus Sub-type)
d
f tlf 1 (SB)
(PV)
| (FQ)
? ! (PS)
i (Delay Angle) (Pa)
"Ea)
d
fi 5.2
A 10 10
(Bus Type) « | (Bus Sub-type)
S8 PV PQ
% PO ,PS ,Pa

f PO ,PS ,Pa |Ea
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5t fAf o (Active Power Generation = p GEN)

A ft 1(
) 0
(Inverter)
6. (Reactive Voltampere Generation=
0N
1 (Apparent Voltampere = )
ft 4 (P
It
2 0.5-0.95
8. f (Active Power Load = p LOAD
(Generation and-Load) * °
f Rectifier) f
9. (Reactive Voltampere Load =

QLo
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fn fin A (Fundamental

Load Bus) 11 fi 2 M

- Qioad 1 fi (Reactive Power
Demand of the Load) #l

-0 Iati

0 oAl fi 51-58
0 fi itfl 67-74
10, (Controlled Bus Voltage)
PV

(Base Voltage)

11, == | (Shunt Capacitor or
Reactor Load)
hdal 1 (Per
Unit VA) fi{ 100% f f
1 ? i
10 H {
12 11 1 (Shunt Capacitor

or Reactor Connection Type)

{ [ (Zero Sequence) 0
11 7 (Grounded We Connection)



5.2.3.4
4
( (Impedance Ties to Neutral)
tf 3 $
y 5.3
6
cUJlIf A
1-4 14
5-8 14
9-16 F8.2
17-24 F8.2
25-32 F8.2
33-40 F8.2
41-48 F8.2
49-56 F8.2
57-62 F6.3
63 1
64 1

65 1

[

4 (Input Control Code 4)

! | fl
4
14 ! i

R(+))
X+) e fl 50 H)
(4

R(0)) )
(X(0))% i 50 Hy)
(4



L. Mu . (From Bus , To Bus)
A | n - vhh
d fi
2. i (Positive Sequence Impedance)
d (Positive
Sequence Series Resistance and Reactance) * R“1
X+) d 50 H fi
3 (Positive Sequence Line Charging)
0% d 90 H
- fi ™ | dd
' fl d Q
4, i (Zero Sequence Impedance)
d d 1 RO
X< d % H ! 1
(Neutral Reactors) 1 Zn 3 fi
5. ' d (Zero Sequence Line Charging)
d ! t

13



6. ' (Transformer Tap)

(fhq 1.00 fi
(Nominal Tap)

1 A0 (Transformer Connection Type)

4 9) B

fi 5.4

ITati

O 0o N oo o1 B w P
>> <> <<
<@ rT>>r<g <X

o = % (Grounded \We)
Y = % (Ungrounded Wye)
A = (Delta)
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8. i # (Shunt Impedance
Element Connection Type)

Ny 0 11
Ny ! 2

o ' #1
(Equivalent Harmonic Impedance) I

IR Negative Sequence

Subtransient Reactance
! f
Negative Sequence Subtransient Reactance

10. 4
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5.2.3.5 II'5 (Input Control Code 5)
5 fl « f]
(Solution Options)  fi 14
5.9
fi 5.5
10 (Solution Options)
fi fi
1-2 0
fIGTf
3-4 0 ’
0
|
12 I
M
5-6 0 f ft
fif " (.
7-8 0 fcFITERt (Iterations)
f

9-10 0 [



5.5 fwBl
(Solution Options)

fi iinf f fi

6 1112 0 If MHTR

7 13U
It 10~2
0 10"2
1 10"1
3 10"3
4 10~4
§ 1516 0
fi
9 17-18 0 f (Debug)
1 (R f)
10 19-20 (Acceleration
Factors)  f fio
1.0 0
10 f 1.0

i
(Solution Instability)

IOPT(I0) = -1
=09



1

13

14

fi

21-22

23-24

25-26

21-28

fi

ff

18

fi 5.5 fw'6)

ISolution Qptions)

IOPT(I0) = +2
1 =1.2
05 fl 05
15 15
f {
(.7 )
)
f
& {
)
f
{
19
{
( .
[ )
A f
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5.2.3.6 6 (Input Control Code 6)

6 fr Al 6 3 L
6 3 '
5 iti 56 0r 10 fl
1
5.6
« fegwiere « 6 !
'/
1-4 14
5-12 F8.2 If R %
13-20 F82 % £ F (% fi 50Hz)
21-28 F8.2 ( E{4
29-36 F8.2 a( )
37-44 F8.2 H %
45-52 F8.2 Ao L (% fi 50 Hz)
53 1 }

1L 1  (Bus Number)

1 TR i1 VAR
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2. (Converter Resistance = R)
. g

R

3, (OC Circuit Reactance = F)
(OC System Base) fl 50 Hz

4, (OC Circuit Voltage = E)

1" E
1

5. (Delay Angle =0f)

% a

0. (Transformer Resistance)
g .

1. (Transformer Reactance = L)

lui - 520%
(Converter Power Base) 5-20%
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8. N (Transformer Connection Type)
A.4 !
(From Bus) (To bus) Ift R
9 6
f 6 999 1-3
5.2.3.1 7 (Input Control Code 7)
7 II 1 I 6
Ifli 6 f 12 1
3 5 Rl 1
456

L IR (Bus Number)

I 6
2, Ifli (Converter Resistance = R)
]
1t
3, 1 (OC Circuit Reactance = F)



o1

5.1

Y

!

Hi

(OC Circuit Voltage = E)

1 0 6 (Sub-type 6) filE & | |

(

) :

(Delay Angle = a)

Eif

fl

71

f o> ab90*
fo0* a 5 180

6 (Pa  Ea

(Transformer Resistance)

(Transformer Reactance = L)
6
(Transformer Connection Type)

6



fi 5.7

flia , R
fita  *iila«ni o lkf« « il «
1. « X (ffPQ F,QFLE =0 R.a, 6
2.  ( PS F, FLE =0 R,a,",Q 6
3. ' * ( Pa) F,aFLE =0 F.Q, 6
4, « * ( '"PQ FOQFLR E,a, 7
5. « :* ( PSS  ESFLR 7
6. « *  ( Pa) F FLR E,Q.H 7
7. ( Ea) F®,F.L R F.Q, 7

5.2.3.8 1 8 flnput Control Code 8)

§ f 41
DATATXT

5.3 A~ (Output Interpretation)

0PT(5)  ( 5.5)



fl #
- (Line  Flow Output
Summary)
*
' , , Tltfrr
5.3.1 -l
! g
- FG (Real Power Generation) x
- G (Reactive Power
Generation) %
- PL (Real Power Load) x
- Q@ (Reactive Power Load)
%
- [HAY a
- R
- E (%
- (M
- CIT (Iteration)
5.3.2 1 (Line Flow Qutput Summary)

1

"From Bug" "To Bus"



"From"
1& (1 )
) I
"NONLIN DEV'
- ' f
t R
&
M

(Harmonic Distortion)
(Total Values)

5.3.3

34 fan 1

HARVONC
I
f f

«1

"NEUT"
"L HNT
f
! P! Q’ D I

§
(Harmonic Distortion)

(Errors)

68

ITOH
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5.3.5 -1 (Messages)

HARVONIC L

5.3.4 f
[
5.4 (Resolution of Convergence
Difficulty)
0 (Excessive 0 Demand)
P (Excessive p Demand)

I (Low or High Voltage Condition)



5.4.1
i |t if A
I0PT(7) f
5.4.2 Ul  fiMmja
fo« ) itf-
| 3
5.4.3
|OPT (6) ' y f
5.4.4 )

(I0PT) 10, 12, 13, U

5.4.5

If 10PT(9) |

546 "

87



5.4.7 fi

4

5.4.8

Y
M If 10PT(14)

IM

2

uuf

y

’)

OTHJISAn

88

10, 12, 13
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