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Power Flow > Solution > Solve...

Convergence Monitor:

ITER DELTAFP BUS DELTAQ BUS DELTR/V/ BUS DELTRANG BUS
Soluton ool
0 0.0002( 154) 0.5000( 154) 0.0149%1( 154) 154) e e
Tap adjusiment
1 0.00S3( 205) O0.6799( 211) 0.01349( 211) 211) @ Lockips R
2 0.0305( 211) 0.00063( 211) 211) " Stepping 9 Enable al
(7 Diract
3 0.0013( 201) 0.00003( 211) 211}
s g Areaintarchange conrol
4 0.0001( 211)

REACHED TOLERANCE IN 4 ITERATIONS

LARGEST MISMATCH:

SYSTEM TOTAL ABSOLUTE MISMATCH:

0.00 MW ©0.01 MVAR

Loadfiow solutions

Newton Gauss

Fo s |

Soluton methad

(7 Full Mewton-Raphsan

) Dacouplad Newtor-Raphison

@ Dicabled
Tie fines only

. Tielines and loads

VAR limits

0.01 MVA AT BUS 201 [HYDRO 500.00]

(@ Apply automatically
0.01 MVA (7 Aoply mmadiatsly

“ignore

1@ F xad slope decoupled Mewion-Raphson

Swilched shunt sdjusiments

"1 Enable continuous, disable discrate

| Flatstart
I Non-divergent selution
T Acljusl phase shif

| Adjust OC mps

“appyat U B
SWING BUS SUMMARY:
RS S BEEN PMAX EPMIN. (OGEN GMREX 0N " Showtiswndovrwhen wsing e Salve foolbar buton
3011 MINE 6 13.B00 257.2 900.0 0.0 B2.7 ©00.0 -100.0 Solva Defaults l { Close

B 4-2 PSSIE & # & ot £ f2 Bl (ot i w)
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2. %fEeE G SRETAPAK A FEAF2 HIEN

Solution options

Tap adjustment
(%) Lock taps
() Stepping

Switched shunt adjustments
O Laock all
(%) Enable all

() Enable cortinuous, disable discrete

() Direct

Area interchange control

(%) Disabled
(O Tie lines only

(O Tie lines and loads

[ ] Flat start

[ Mon-divergent solution
[ ] Adjust phase shift
Adjust DC taps

B 4-3 PSSE 7 # # s £f3:1E 7 et sin w)

3. ¥ T solve ¥ @ PSYE it

18

7=

E 2, 2z N ~ A 2
ARG | e A S



‘Bus Subsystem Selector
|.P|fea |Owrrel|20ne |B~a3&k‘v‘ | Bus* |

Unselected buses

T [NUC-A  21600]
02 [NUC-B 21 600]
151 [NUCPANT  500.00]
1E3I[MIC230  230.00]
154 [DOWNTN  230.00]
J02[EASTE00  50000]
304 [SUBE0D  500.00]
205[5UBZ30  230.00]
211 [HYDRO_G  20.000]

P

i:ll’vlulﬁple parsing mode

| Al buses

OK

3001 [MINE 230 .00]

3002 [E MINE 50000

003 [3. MINE  23000]

004 [WEST  50{.00]

3005 [WEST 230001

3006 [UPTOWN 23000 =
Ea A=l W=l 0NN
Bus numbsr

Filtat

B

Selected buses

152 [MIDS00  500.00]
201 [FYDRD 50000
203 [EASTII0 230000
206 [UREGEN  13.000]

[ Recall

Close

N

b R B
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File  Ediv \iew Diagram Power Flow Short Circuit ©PF  Node-Breaker Dynamics Subsysterm Misc [0 Contral  Window  Help
SONS~E2 17" A T S M | WOEMEE .,
wen @ AEA RO B 4 EDEDERYLME]
HPRPARCRAATE L] st b A EEE X T b A e § X ]

Natwork data | DOWNTN : 154 X

153
“251.6 _MID230

[ Select..

| Canceal J

F4u )
1232 EAST230
B2.7 .1_0

2223

208
3549 SUB230
2505 D9

218.3

Bus # 154 ~ 09
DOWNTN T230.UO 216.0

area 1 FLABES

Zone 1 FIRST

Voltage 0.893892PU

215.92&{\]2

Double-click to go ) o 5%

Ell

*ax

to next bus

Cammand Line Input

:#SS‘II.E Ha&bunsa '-'] ‘

Met mnveﬁence 1olerances 102 208 Me bindiry Mext bus - 1

B 4-5 PSSIE g Bl & 3u-7 2 - Gragsnw)

ol | Skl A s

File Edit View Diagram PowerFlow Short Circuit OPF Mode-Breaker Dynamics  Subsystem  Misc  1'O Caontrol

Window Integrations Help

U@ ld-Bl- % ix9 AR e

Ton & Baoao. BEL E® @l B85
@ || Metwark data | exerd-Zsid | HYDRO:201 x |
=
m n
7] HYTRO
=3 181
e ag _ZE1 -] NLCPANT
1 ))—?unﬂ—l — E—
— 1 5060
=
s
g - 5%.1 -502 EASTS0
=1 F——W‘m
= 1 et
z =
i 211 B - 205
- Hyw g A . Ly o=z
H — i R L - - T
Ou e C IC on 208 1 &l 183
1040
bus number = |
\ 2 0.0060( 154 1.3824( 205 ) - |
0.05154(
[ 0.2306( 205 0.1736( 205 )
0.06577( e
2058 ) 1.0348( 211 ) |
0.02200(
5 0.0025( 201 ) 0.1085( 211 ]
0.00216(
© 0.0000( 201 ) 0.0008( 211 ]

B] 4-6 PSSIE & B & $-7 2 Z Gpizba i)
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i

1l

# P~ 3V 5 Power flow >Equivadence Networks > Build

electrical equivaent (EEQV)
[ Equivalence Networks ==

Equivalence radial / 2-point buses (EQRD/RDEQ)
Net generation with load (NETG/GNET/ImNet)

) Build three sequence equije . s
Net boundary bus mismatches (BGEN) i Build electrical equivalent (EEQV)

Equivalence (@ inside selected subsystem

(") outside
|| Retain area boundary buses
[~ Retain zone boundary buses
|| Suppress equivalencing of phase shifters
|| Retain controlled buses
[ Retain existing branches

[T Netload and shunt

0.000 Minimum generation for retaining generator buses
10.000 Branch threshold tolerance

Select

() All buses

(@ Selected bus subsystem l Select..

The following buses

Go | I Clusg_

B] 4-7 PSSIE 2. EEQV (st i # )
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(" N
Automgtlcally Area to be
retained ;
\)A Equivalenced
\ \ N/
e ) N
Only retained
Study System if user specifies
to be Retained /
4 N
/ 7/ Area to be
t Equivalenced
Automatically /
retained _ J
B 4-7 PSSE 2. EEQV 7 R Bzt s i &)
4-4 % H¥ ;};__)i A ﬁ-;}l}, =
EEE RET A WAL T UEE LA R AT 0 1
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Knee of the
Curve

Transfer

Limit \
I

AV

A
A
\

I
Pt

¥ 4

B 4-8 PV CURVE(iz# & # )

e gl PV curve b SURRLES ok Stindo % By

S U LR TR ER R S LA

PSSE 2 ¥ F o 4o+ :

Power
Flow
Solution
Options

Transfer
Dispatch<
Methods

Transfer
Increment

Bzsecase Soklion ootons Corthgency-case Sakbon options
Tap adusimenl Srmainlerchange conicd Sikched shurt adusimerts Tap adjusimert Armaberchange corirel Switched sun adystments

& Lock laps & Disshied E i Lock tam # Lock al
1 Stzppng . Tia bnea only 71 Enable all Stepoing
(2 Direct i Tie knes ond losds. _1 Erabie only corfinuots Dt &
ClAdust phase st ] Adust DCtaps | incuction mechine sials - L Adustorase shit
Anply coringencies | base cass ange: sohions Diapotch mode [bﬁua
Selutian Engine

Migmatch tolerarce (MW and Mva) 350

rangfer inersment tolseznce (W) 1000 1 1]

Inifial tranafer ncomert (MW 10000 | T10] Mesdmum incremental romafer MW 1000.00 5| 100

1) Foed shope decousled Newdan-Raphecn
8 Fufl Newton Haghaon

Stopping

Vi morkoresd bus vokegerin FLlar 5 00

Lomiating et S LN Minrum noemental fnsfer (M) 000 5] ogy C r i te ri a
i it Rerto, Lond incrzas pavwer Factor T80 =] (0] Banch overondhicshid B wee =] no
g . ccte ¢ Rating sed [1FaThGEETY =)
Contngercy case nitial P 7 sclton | Apply immedistehe ) Y e vk ik ke
Subsequent tansler incremed cases | Apoly inmedistely »|  [Dmabe x| [ Ensble the branch Icadng check
Trarsfr dispaich methock Subisten selection
: = T T | Sy Moume”] et »| Oroosng U3nk') [gasy
For arucy (‘aourcs | aveem | DFAH genemsiion % | | sysem [T, system -

For apposing ("sick ") aystem [ DFAX generation |
il = Inp.t datafice

Generation linite flag for rander digpatch methods using eralion
= * i Disrbuton factor - Dr\ciassioy i

18 Mo bmils
" Harar mahine sctiva power s Lead trrowover i s b t
Fastive load Flag for traneler diepatch methode using loade Fisntfii derichdy u Sys em
i Lint ineriis -
8 Mo il Edi S I t
aovemar
Erice o scivs e xane MFBleach election
Cuput Fles
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ko 75 i T case archive

Input & Output Files
R 4-9 PV CURVE T (seie it s it )
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REACTIVE POWER
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i . ] e . o
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B] 4-10 QV CURVE (spiz i 3% i)
Flet v e 4 QVocurve 2o 0 SEF RS Ok Seh R R R

Lo Hoaodr g - S H - ing s 4] > PSYE 2 f0# F % Ao T

S I t QV Analysis |
Salacl.
Study Bus ST
f Tap adjustmant Arez intsrchangs confrol Suwitchad shunt sdjustments
@) Lok laps @ Disabled Lokl Nor-divergent sohubon
Stepping ) Tie lines only 1@ Enszble sl Adjuat phase shif
P owe r = Dirael " Tie lines and loads 171 Enable confinuous, disabla discrala V. AdyustDC laps
Induztion machine st -

Flow
. Saltion sngine Dispateh mode Dispatch system
S (o] I utl on @ Fixad siope decoupled Newton Aaphson | Disable x| [sTuDY -

~ I Full Newton-Raphson

Opti Ons Mizmatch lolerance (MW and Mvar) 050 =aiall

VAR limit code for Intial (masemum) perund voltage T =t
selpoml at shudy bus (VHI) = [
MHTpaves fores solirion [Aaply immediately > Minimum per untvoliage sstoointat o =i
\. Subsequent vollaga decremenlcases | Apply immediately - study bus (VLO} . =
Per unitvoltage setpint decremert — <
{posilive) 3t shudy bus (DLTAY) 2 [0
™ Inpul data filss A
Distibution facier C|Progiam Sies EEP TIPSSE R ERAMPLE s avnus dic v [=] [ Jorax
l n p ut & Load thrawover | - Eda
Unitinerba | govemer - Edit

Output <
F i Ies av re;sulm qugv 7 |Z

Mo Zip archiva -

Incramental Save
%  casearchive

Resuls Ga | Goncet

Voltagé Decrement
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T A BN T 4 AR e A A & (teration) &

N
I
<

+ 28 » %
’ j\lf’ s o R

%
i
®
\a\
=3
79
=¥
e

PARTRE R Ak

A= L » . 55 2 N J— M 2
A& %&%W&F"—E’—-—X ’ '&L"l}L?‘?“LﬂE—r I~ /’ LB, év-‘ﬁ\,k'mg: | » j”‘ﬁ_,/nhl RPN "‘—};

2L 28 Y «V=i(xV) ) SilskiEIE o v RIEFSRZITTRE
Bt AT RRE N A I(XV) 0 TE RERTEOT INE o
PSSIE # i st in 42 0 4o 412 #77 - B fi s e o + & gk

L el i e .
2. B T PR TiNA R kR REE

J E/‘E:/n #k%fi‘d‘ m ’F*' ° I% * Z_3 ‘%*‘k;‘l F"% E/‘E:/n# q’@

\IE'V

P2 H o o~ B o2 Nk 2o #573] (Current-Injection Model)

>1
F

BEaA oo GBERARF S 2 FTH R RTHE

S

SVC-HVDC % § % -
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3. R i % fcpr B fdgt B (DSTATE): e 247y s e ficdl 2k &
FHA S EE FTWEF T INEIRT o P E AN RE - R
% 2. PF I #ic(Time Derivative) « gt FEF fzt 8 JE 85k i % iic
PR EREDE - 3 E A Y TG i % B (Algebraic
Variables) -

4. 35 Bl ) % #<(Output Variables) -

Add needed
output
channels to Run the
snapshot file simulation /
and save apply
Start PSS®E snapshot disturbances

Retrieve Initialize Plot results
shapshot and simulation
load flow files and select
output file

Bl 4-12 PSSIE # f& it A2 Bl (omat s  )
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FEERAEA R A8

(D3 7 8 & Bk

Dynamics — Simulation — Perform simulation (STRT/RUN)

PSSEE 34 - New Scenario - Default Group - CAProgram Files (x86)\PTI\PSSESNEXAMPLE\saveny.sav - C:\Program Files (x36)\PTRPSSE34\EXAMPLE\savmw.snp =&
File Edit View DataGrid PowerFlow ShortCircut OPF  Node-Breaker Dynamt:sJ Subsystem Mist KO Confrol Window Integietions Help
Yr Zv bl Blr 4 s X9 AT @ 5] g gl Smulation ¥ jos T ITTTOT TS TRT ROT %
0% 3 @S [ 3 @ L Bl B s m Simulation options... ﬁ Perfarm exciter simulation (FSTR/ERUN.. B
a ' ] solution parsmeters... Perfarm exciter response ratio simulation [ESTR/ERUN... —
PREAERBITE LFEGEH . MG y
R e 6 AR A : = [ I3 [5] [ Apply Disturbanca »| s perform estended term simulation (MSTR/MRURNJ...
N oo E: 5 L —
?il &L’* kﬁ_& e S eaicaz e e e M < 1S L ¢! Channel Setup Wizard BE perrorm governor response simuiation (GSTR/GRUN)... I
7 PeW e Wi s e e {1 A% A: + b Al i |
2 A XL RARATARA SAR RN ER LR S LR I’ﬁ Asdh gy Define simulation autput [CHAN) *|°%§’ Force gensratorand load conversion for simulations -
Plot Tree > &% [ sAVNW, [ Neb o . k
= 40| Define autpurt by [CHSB) JE update adive Pist Book during simulatian l
= & Plot Data Bus ) ) . in
3 Channel Files Numbe\_r Delete all output channels k\E Update adive Dlagramjurlng simulation ;egloe |
[ Comtrads Files ) 5 BENROU gl iEnd o EEETI J]
Bl Furictions I ﬁl Model maintenance... il i ]
Madel Library 7 ]
Madel List r 4 =
BENROU 7 7
Launch NEVA Eigervalue analysic peioy 4 ™
Euild matrices for LSYSAN program (4STR)...

a I ]
AT T r Il Hachine i Renewable Machin=_}, Inducton Machine
Dynamics Tree | Plot Tree Device Models [{_Protection Models }, Other Model

b
‘) 2TemDC J, VACDC }, NiermOC J FACTS j Swilched Shunt J) Loac -6

| Study Explarer | Netwark Tree

nitialize and perforn a Dynamic simulation Met convergence tolerances Powerflow results MW/Myar flow Layer - 1 (Default)

Bl 4-13 PSSIE 4 {7 # & 48 1 & Bl(pmt s s

(451 38 RE K St B dict R

Perform Dynamic Simulation El Perform Dynamic Simulation E|
Initialization options R % - Inifislization options
Channel output fle  [C-4Psse Dynamichexample out J |n |tial |Ze Channel output fle  [C:\Psse Dynamichexample. out _j

jSlmuiaiinﬂonmm (STRT) the = options
Runto m 0.0083 secs . . Run to W;} 0.0083 secs
Pintevey [T ] time sieps sim UIatlon Print =very |1 =l tme steps
Wiite every ﬁ._-:—i:m time steps ‘; Write m fime steps
Plot every rﬁ—‘ﬂ time steps Plotevery |0 =1 tme steps

I Display network convergence manitor ™ Display networ, e moritor
i N N ) I
T &

After initialization,
“Run” button is now
available for selection.

————————————————————————————— MACEINE INITIAL CONDITIONS —————— -

INITIAL CONDITION LOAD FLOW USED 1 ITERATIONS

BUS# X-- NAME --X BASKV ID ETERM EFD POWER VARS P.F. ANGLE D 19
101 NUC-A 21.600 1 1.0200 2.0563 750.00 81.19 0.9942 ©63.47 0.6571 0.4934
102 NUC-B 21.600 1 1.0200 2.0563 750.00 81.19 0.9%542 ©3.47 0.6571 0.4934
206 URBGEN 18.000 1 1.0236 2.5618 799.99 600.01 0.8000 23.53 0.8733 0.4380
211 HYDRO G 20.000 1 1.0404 1.6149 600.00 17.72 0.9%96 42.14 0.4088 0.6827
3011 MINE G 13.800 1 1.0400 1.4655 258.66 104.04 0.5278 16.02 0.le648 0.2114
3018 CATDOG G 13.800 1 1.0218 2.9374 100.00 80.00 0.7809 22.53 0.8757 0.4033

INITIAL CONDITIONS CHECK O.K.

Bl 4-14 PSSIE 4 74~ 41 A & BlGrzsne
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(3)4r » ik FLif B

Bus fault...
Line fault...
Disturbances —_— Clear fault...

Trip line...

Close line..,

Disconnect bus...

Disconnect machine..,

Can also be chosen from

i i i Change Vref...
Dynamic Simulation Tool Bar ange Ve

Change Gref...
Change SWSref...
Calculate and apply unbalanced bus fault...

Calculate and apply branch unbalance...

MEALGREXLDZ XE -

Trigger voltage violation check

T b 3 o o BE S Bl A5 A A8 Ak A0 4 A AR T A

M LI LI 36 B T L L6 L B e R o [T |BE LE T

B 4-14 PSSIE &, 7 % 2T iR A & BlGrmt i)

(A7 7 = grecth

=155 Dynamics

+ ] Dynamic Models

# [ Dynamics Data
[} Dynamic Studies

3018 CATDY

LTI

Mach.__ %Iﬂﬂnﬂ 2 == Metwork - Bus
L = - [] Buses | Humber
Network F Dynamics |§lodels | Plot Data Dynamic Models |Dvn [+ [ Branches 151 MU
sl o k

# ] Loads - 154 DOY
[+ [ Machines ST 201 Hyq
# [ 2%Winding Transformers | 203 EAS
[ 3Winding Transformers - 205 SUH
b Two Teminal DC Lines - | * | :
( Network JOPF | Dynamics | Models  Plot Data] Mress | Buses | Brg

28



WU Calculate and apply branch unbalanice. ..

Out-of service branch for unbalance

From bus (Mumber) To bus (Number) Circut 1D
15z, 151, 'L °* Select
One phass open - Uinbalance typs
Two phases apen DC linsa and FACTE davicas o ption
Inine fault W
One bragker open
oo ) Type of inding faukt
[
Suibtransint reactance - CGenerstor resctance option
|| |2 Include apathte grourd Poply traneformer impadanes comaetion to zare saquen

i|  Select OpenErd
L & Besker &t Fom bus

Brescar = To bus (|

Fault location e a fraction of line

50,00
i/
162 (MIDSO0 50000} 161 NUCPANT 500000 |
Line to ground mpedsrzs |0 00 RLG  [10000 | %G
L Lo e impedat ice 0.0¢ RLL 335500 KL
ok | | cecal

Bl 4-14 PSSIE #4 {7 % 522 T frecli i & Bl(mtinw)

i * 3t PSSYE # i ikt 2. 7ok 4g 3] (Datatypes) ¥ ~ 5 4 4.
¥R > BB ¥ DLk

AR R s D AR AR pR Rk

BB r e T RAREEE TR T ORPERRT
R Saak Szgk ¥

o R PR RT T R B4R R (logic
outside)dp T % d

oeb s PSSIE 30 4 #g# i E#t iE 5 L 7|(Dynamic Simulation

Arrays):
1. CON:¢ z #A)@ * 2. & % #

2. STATE:# 5 o4l * 2 &4 i Sl s

29



3. VAR:# 5 H3]1¢ * 2. & N #cs ¥

4. ICON:#& 7 3] * 2 Blcim » ¥ o 5 ¥ B A%

TAOREFERRZ TG - L FRRTAH > F AL AR

% BOHZ P13k 2. 001s: K T A o & = 2 4o

Dynamics > Simulation Parameters

A SR BlenE B2 B s ek 5 60HZ B3k ©.0.008333s - il

™
Dynamic Solution Parameters % |
Network solution lsland frequency
lterations Accelerstion  Tolerance Accelerstion  Tolerance
25 e | 1.000000 0.000100 1.000000 0.000500
Simulation parameters Delta threshold
HChannels  # States DELT Freq. filter Intermediate  Island freq.
193 = 0 s 0.008333 0.033333 0.050000 0.116667
Channel output file
» ]
Next available addresses
Mext CON Next STATE Next VAR MNext ICON Next Channel
178 B 4 R w0 B 26 B 1w B
| ok | | cancel |
8 »

B 4-15 PSS/E P& ¥ % B 3% Lot e )
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Bus variables-Volt (magnitude & phase angle)
Branch variablesMW ~ MVAR ~ MVA ~ R&X

Load variables-PLOD ~ QLOD

Other variables-VAR -~ STATE

Dynamics | Subsystem Misc YO Conmtrol  Window Help

simulation L T oW W | (8
§il simulation options... ";ﬁﬁh "j — T

Solution parameters..,

[T Mic[olofs

Apply Disturbance ] =F==N=

Az

-

“sg | Channel Setup Wizard

Define simulation output (CHAN] k| 4B Bus quantity

*"-ﬂ Define simulation output by subsystem (CHSE) 44  Lline quantity
Delete all output channels “4 ' Load quantity

iﬂ Model maintenance.., o Mmrpine quantiy
Model Library . #d | 'Wind machine quantity
Model List b AE‘ MISC gty

'g‘[ Launch NEVA Eigenvalue analysis

Build matrices for LSYSAN program [ASTR)...

B 4-16 PSS/E i i 3R T(pfestsin i)
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145 5 Sehk [ 2 AF SR ¥ 8 % PSSIE A 47k seehs E ¢
FERAR AR PSRN ED] ASE (AT A
My AT RS  FRMIAEFE) P D 34RITH T F S L
e drchr i o 2 e I A AR T AR A S L
BRI AT RS FABRITREE > ok L ARHS

RRTED ART RS ok P
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