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Time

1115-1300

1300-1400

1400-1530

1530-1700

Day-1 (18-July-2018)

Description
Session-l “Introduction to power system simulation using PSSE”

e Views in Power flow interface

e File types in PSSE

e Program settings

e PSSE Documentation

e (Creating a new case

e Familiarization with data types / Adding and Modifying power flow
data

Lunch

Session-ll “Getting started in power flow with PSSE”

e Power flow solution
e Hands-on exercise in power flow

Session-lll “Diagrams in PSSE”

e Diagram view and Diagram Toolbar
e Diagram options

e Creating diagram of a subsystem

e Hands-on exercise



Time

1000-1200

1200-1300

1300-1400

Day-2 (19-July-2018)

Description
Session-l “Exploring power flow solution”

e Solution methods

e Solution parameters

e Viewing power flow results
e Limit checking reports

e Hands-on exercise: Examining power flow results
Session-ll “Toolbars and Diagrams”

e Usage of common toolbars

e Program preferences
Lunch



Time

1400-1600

1600 - 1700

Day-2 (19-July-2018)...contd..

Description
Session-lll “Introduction to Fault Analysis”

v

v

Generator and Load conversion
Setting up a sav case for fault analysis
Balanced switching options

ANSI and IEC fault analysis options
Hands-on exercise on

fault level calculation at network buses

Charging studies

Session- IV “Data checking in PSSE”

Using program features for bad data detection
Handling a blown-up power flow case

Hands-on exercise



Time

1000-1200

1200-1300

1300-1400

1400-1530

Day-3 (20-July-2018)

Description
Session-l “Introduction to Dynamic simulation”

e Basic logic flow for dynamic simulation activities
e Setting up a *.dyr case for dynamic simulation

e Dynamics documentation

e Defining channels for simulation output

e |[nitializing a dynamics case

Session-ll “Dynamic simulation activities”

e Applying disturbance
e Hands-on exercise on running a basic dynamic simulation

Lunch
Session-lll “Contingency analysis”

e Creating data files for basic contingency analysis
e Transfer limits calculation in PSSE (Activity TLTG)
e Contingency ranking in PSSE
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g VT Power System Simulation

Electric Power system => Largest machine every built
* Interaction amongst millions of devices and their controllers
« Simulate => Assess impact without disturbance / interruption

Generation Delivery Consumption

8



~Introduction to Simulation...(1)

= Simulation => Actual run of a model system to gain insight into its
performance.

= Steps in Simulation =>

Programming

\. Simulation
Analysis /

»

Probability &
Statistics

Modelling
(Assumptions)

= Modelling is the Transition of a given Physical problem into it's
Mathematical representation



Power System study : Timelines and
Categories

 Steady State
* Time ‘t’ is invariant => Frequency ‘f’ is invariant
e Power flow studies

* Short-circuit
* Instant of switching (t=0")

* Transient Stability (Time-domain)
 Time ‘t’ is variant
et = 0*to tens of seconds

» Small-signal stability (Frequency domain)
* Eigenvalue analysis

* Electro-magnetic transient analysis (Fast transients)



~Time Regimes in power system simulations

A
Generator
Internal
Flux
Linkage
| - >
t Time
A
Network |
Variable,
(Voltage
or Current)
| & >
t ) Time
C y AG y J
t . t+ Post Disturbance
Conditions Conditions Conditions

(Steady State) (Switching) (Dgnamici of
ystem



Per Unit (p.u.) System

In p.u. system, power system quantities (such as 'V, I, R, X, VA, P and Q) are
expressed as decimal fractions of chosen base values.

actual value

p-u. value =
base value

p.u. values of circuit parameters are the same on either side a transformer.

Choosing base value:
* Can choose any value as the Base Value
* Choose value to make computation efficient
* In PSSE, usually choose:
e MVAbase = 100.0

Change of Base:
Vbase (old) \2 VAbase (new)
)* X
base (new) VAbase (old)

Zp.u. (new) =Z p.u. (old) X (



PSS/E Program overview...(1)

« PSSE Program overview
— Tool for Linear power system analysis
— Steady state power flow
— Short circuit studies
— Transient simulation (Linear differential equations)

— Ancillary programs:
— PSSPLT
— Vcurve analysis
— Transmission line parameter estimation tool (Lineprop)

— Functions like a sophisticated and powerful handheld calculator
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Program Overview...(2)
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2 Saq,
Py

I.f" N _,;1 MASTER MODULE o — Il_f'_'_“\
N Activity Selection r - } I
N t‘%— — dialog Device — N
Control E"_ —
| }
A A
Cooe vy ' ' v |
Activity 1 Activity 17

: ; : : : $ I

WOREING DATABASE
Positive-, Negative-, Zero-Sequence Networks Load, Generation Data
Dyvnamics Model Data
Solution Vectors

L'O Processing | Solution l Reporting i
Activities Activities Activities :

! ! Power Elow Snapshot
Network Data Input Power Flow ! ower Activity
Dynamic Model . lterations . Report
Setup : Fault Solution : Overload Summary s
Etc. : Chynamic Solution : Omne-TLine Maps smmg.?“

Dynamic Plots :__P_l__IEg-___-,j

Source : PSSE 34.2 PAG-1
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Power Flow Activities

Program overview...(3)

Buses 200,000
Loads 300,000
Generating Buses 26,840
Generators 33,050
Branches 300,000
Transformers 60,000
dc Transmission Links 50
Interchange Areas 1,200
Zero-Sequence Mutual Couplings 4,000
Zones 2,000
Owners 1,200
Dynamic Simulation Activities
Buses 200,000
Machines 33,050
Branches 300,000
Transformers 60,000
State Variables 257 900
Constants 515,800
Variables 206,300
Qutput Channels 66,110
ICONs 257,900

Source : PSSE 34.2 PAG-1

. Created Accessible
File Classes by Type to Formats
Working files PSSE Binary PSSE -
. . User via *.raw,
Data input files Text Editor Text |PSSE and user * dyr
OUtpl.jt listing PSSE Text User -
files
%
Channc.el output PSSE Binary PSSE : .out,
files .outx
, User via
Response files Text Editor Text |PSSE and user .idv
Saved case and . *.sav,
Snapshot files PSSE Binary PSSE *.snp
15
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Energy for Peace & Prosperity

SIEMENS

Program Operation

> Program Operation Manual (POM)
> Graphical User Interface (GUI) Users Guide
> Model Library
> Application Program Interface (API) Manual
> Program Application Guide Volume 1
> Program Application Guide Volume 2
> PSSPLT Program Manual
> |[PLAN Program Manual
> Command Line Interface (CLI) Users Guide
> Cheat Sheets
> v+ o0 Guide
Siemens Industry, Inc.
Infrastructure & Cities Sector
Smart Grid Division, Services
Siemens Power Technologies International
400 State Street, Schenectady, NY 12305 USA
+1 518-395-5000

www.siemens.com/power-technologies
www.usa.siemens.comienergylpti-education

Program overview...(4)

> PSSZE Applications and Utilities

> LineProp Manual

> Transmission Line Characteristics (TMLC) Manual
> Saved Case

> WECC Data Conversion Model

Reference

> Release Notes

> Compatibility Reference & Release History
> Installation Guide

> PSS®EPrinting Guide to Printing and Plotting
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Program overview...(5)
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Energy for Peace & Prosperity

Help

Help Topics

P55 &EE Documentation
Loaded Libiraries

Create Support Case

Siemens PTI Consulting Services Online
siemens PTI Education Services Online

Siemens PTI Software Products Online

P55% |deas Portal

PS5®E website

About PS5EE...

T =T

'PSSE I;Ielh Topics

Workshop on Power flow studies using PSSE at Thimphu, Bhutan

Mewton  Fauss

Solution method

Fobust Salution

Program overview...(6)

(® Fixed slope decoupled Mewton-Faphson |

(O Full Hewton-Faphson

(O Decoupled Mewton-Faphson

Solution options
Tap adjustment

(®) Lock taps
() Stepping

(O Drirect

Area interchange control

(®) Dizabled
(O Tie linez only
(O Tie lines and lnads

WaR limits

() Apply autamatically
(@) &pply immediately
() lgnare

O Apply st (99

Solve

Switched shunt adjustments
() Lock &l
(®) Enable al

(O Enable continuous, disable dis

[ Man-divergent solut

[ Adjust phase shiftt

Adjust OC taps

+| Iterations

[ Shows this window when using the Solve toolbar button

Defaults Cloze

& PISOE Help - O b4
e > &
Hide  Back Forward  Print
Power Flow Solution Parameters Dialog, Newton
Content| « | » ~

Additional Information

FSSEE FProgram Operation Manual,
Section 6.5.1, Characteristics of Activity FNSL

Running Power Flow Solutions

Decoupled Newton-Raphson Power Flow Solution
NSOL

Requirements | Prerequisites

Validly specified power flow case with voltages that are a reasonable estim

HEIEFEJF”Q

Power Fow > Solution > Solve (NSOLFNSL/FDNS/SOLV/MSLV)...

The three Newton-Raphson iterative algorthms solve for the bus
voltages needed to satisfy the bus boundary conditions contained i
the working case. The [Loadflow Solutions] dilog (Figure 11-4
Loadflow Solutions Dialog, Newton-Raphson, Decoupled) provides
options for all three Newton-Raphson solution methods.

< >

v

PSSE Topicwise Help : Press F1

18



o PSSE Startup

PSS®E 33
PSS®E 34 - Mew Scenario - Default Group - a X
pSS®E 33 COnSO'e mode File Ed\f View PowerFlow Short Circuit OPF - Node-Breaker Dy’namici ‘Subsyitem Misc /O Control .\.Mnduw Integrations  Help
J-,-.,\- $ 3 B X -@,‘.; AaaSaEa . ke il = s b b b B G w oy E e A T X PR ER
PSSOEIR Wit e s - @QEane el HEh ESnrERES 0 a iy o] EFEEERS R =T e L&
with Parallel A : = s § o= oz
g PRRHERBANF L o ME D .
Pyt IR
PSSOE 34 Output Bar v 0 X
SIEMENS POWER TECHNOLOGIES INTERNATIONAL
PSS®E 34 Command Prompt
50000 BUY PCWER SYSTEM SIMULATCR--PE3(R)E-34.7
pSS@E 34 console mode INITIATED ON TUE, JUN Zé Z018 1Z:52
= Hew study initialized:
B PSS®E's User Support Webpage
E PSS®E's User Support Webpage
"m
TG PSSPLT
]
T PSSPLT
2= ] D
7= PTI Old Raw Sequence Convert (cn...
~ ‘ | ‘ I\Prngress/\ Alerts\Warnings f
e Study Explorer = Metwork Tree  Model Tree | PlotTree  Qutput Bar
= PTI Old Raw Sequence Convert (cn... [eeirar AR
PSS®E Response v
2= ]
EETE DTl én IECC Nuinmonios Canined lrand

. I-’ °i Create a new case or diagram Solution not attempted Bind items Mext bus -1

. Run => Siemens PTI => PSSE 34.x =>
« Starts in EXAMPLE file directory (Default)

Workshop on Power flow studies using PSSE at Thimphu, Bhutan 19



Window

| Misc | 1/0 Control

Integrat

Change program settings [OFTN)...
Display timing statistics (TIME)

Reset timing statistics to zero [TIME, INIT)
Insert text into the Progress stream (TEXT)

Select extended bus name input format

General  Short Circuit Mode-Breaker

Bz input

Buz output

Power output

Yoltage output

Yoltage input
Tranzmizzion line input
Drefault rating zet

File overwrite option
Transformer percent units

Mon transformer percent units

Murnber w
Murnber w
RS w
P.L. [Per Unit] w
F.L. [Per Unit] w
P.LU. [Per Unit] '
1 [RATING SET 1] w

Owerwnite without azking
4L v

Current expreszed az MYd,

)3

Program Options...(1)

EEE
%
E

Check network, connectivity before zokving

Startup bus dimension
Baze frequency
b atrin growth factar

Contingency processorns

R eport muli-zection lines
[ Report line shunts
[ Prirt outaged branches

] Frint "ta" buges of 3 winding transformers

[ ] Check for dup contingency names in DF/CON files

Cancel

Workshop on Power flow studies using PSSE at Thimphu, Bhutan

Save options to PSSE.OFT file

20



Program Options...(2)

Program Settings

General Short Circuit Node-Breake

1k

Unitz - Currentefoltages Phyzical 0% b aximunn iterations 20

Urits - Impedances Physical 0% Talerance 0.0$10 =

e

Coordinates - Currentz Y oltagesy Palar 0 Iteration Alpha 0.300 =
Coordinates - Impedances Palar ] Enable fault analysis warnings

Phaze modeling 3-Phaze | Setup Fault network, befare zalving with unbe

Cancel Sawe options to PSSE.OF

Workshop on Power flow studies using PSSE at Thimphu, Bhutan



5(_ nr:ms:rc)% k _"{“‘T\
Creating a new case

M ey s Build Mew Case X

I::l Caze Data Baze MW, Baze Frequency  Units for ranformer ratings Units for ratings of

_ nor-tranformer branches
(®) Case Data and Diagram

- - 100.00 50.00 b, v Curert expressed as MA v
Chagram

() Plot Book, Heading line 1
Diagram Template Heading line 2
OF. Cancel Ok Cancel

* File => New =>

Workshop on Power flow studies using PSSE at Thimphu, Bhutan 22



Power Flow

Modeling Data

(Case Identification

Transformer Impedance Correction
Data

Bus Data

Multi-Terminal DC Line Data

Load Data

Multi-Section Line Grouping Data

Fixed Bus Shunt Data

Zone Data

Generator Data

Inter-Area Transfer Data

Non-Transformer Branch Data

Owner Data

Transformer Data

FACTS Device Data

Area Interchange Data

Switched Shunt Data

Two Terminal DC Line Data

GNE Device Data

Voltage Source Converter DC Line Data

Induction Motor Data

23



2.2 Network Data Tabs...Bus Data...(1)

Network data x
Bus Section | Substation Bus Base KV Area Area Zone Zone Owner Owner Code Voltage Angle Hormal Hu_rmal Em A
Number | Humber Humber Name Hum Hame Hum Name Hum Name (pu} (deq) Vmax (pu) | VYmin (pu) | Vr
1M MUIC-&, 25 1 :FLAPCO 77 SRLANT 11 (GEN 2 1.0200 16.55 1.1000 0.3000
102 MUC-B 25 1 :FLAPCO 77 CRLANT 11 (GEN 2 1.0200 16.55 1.1000 0.3000
151 MUCPANT 5000 1 :FLAPCO 1 FIRST 1 TRAN 1 1 10119 10,89 1.1000 0.3000
152 MIDS00 500.0 1 :FLAPCO 1 :FIRST 1 TRAN 1 1 1.0 142 1.1000 0.3000
153 MID230 2300 1 :FLAPCO 1 FIRST 1 TRAN 1 1 0.8930 -3.24 1.1000 0.3000
154 DOVMTI 2300 1 :FLAPCO 1 :FIRST 1 TRAN 1 1 0.9339 989 1.1000 0.3000
m HYDRO 5000 2 :LIGHTCO 2 :SECOND 22 (GEN 2 1 1.0400 B.16 1.1000 0.3000
202 EASTSN0 500.0 2 :LIGHTCO 2 - SECOND 2 TRANZ 1 10033 -1.32 1.1000 0.3000
203 EAST230 2300 2 :LIGHTCO 2 :SECOND 2 TRANZ 1 09685 642 1.1000 0.3000
204 SuBs00 500.0 2 :LIGHTCO 2 - SECOND 2 TRANZ 1 0.a7a? 373 1.1000 0.3000
205 SUB230 2300 2 :LIGHTCO 2 :SECOND 2 TRANZ 1 0.9430 918 1.1000 0.3000
208 LRBIGEN 180 2 :LIGHTCO 2 - SECOND 22 JGEN 2 2 10236 =247 1.1000 0.3000
1 HYDRO_G 200 2 :LIGHTCO 2 :SECOND 22 (GEN 2 2 1.0404 12482 1.1000 0.3000
J0m MINE 2300 5 SWORLD 5 :FIFTH 55 (GEN 5 1 1.0293 .37 1.1000 0.3000
3002 E. MINE 5000 5 HWORLD 5 :FIFTH 5 TRANS 1 10279 -1 83 1.1000 0.3000
3003 5. MINE 2300 5 SWORLD 5 :FIFTH 5 TRANS 1 1.0233 -225 1.1000 0.3000
3004 WEST 5000 5 HWORLD 5 :FIFTH 5 TRANS 1 10185 -343 1.1000 0.3000
3005 WEST 2300 5 SWORLD 5 :FIFTH 5 TRANS 1 0.9943 518 1.1000 0.3000
3008 LRTCH 2300 5 HWORLD 5 :FIFTH 5 TRANS 1 0.9940 -3.79 1.1000 0.3000
Joo7 RURAL 2300 5 SWORLD 5 :FIFTH 5 TRANS 1 09837 -8.54 1.1000 0.3000
3008 CATDOG 2300 5 HWORLD 5 :FIFTH 55 (GEN 5 1 0.9536 405 1.1000 0.3000
3011 MINE_G 134 5 SWORLD 5 :FIFTH 55 (GEN 5 3 1.0400 0.0 1.1000 0.9000 v
L1 | ¥
Pged Shurt J, Switched Shunt , Induction Machine ), NCSFCC [

Branch /\ Mode-Breaker /\Other f

Bus ;ﬂ Plan = —
MBI |

« Buses => Similar to Geographical Nodes in power system

« Mandatory information : Bus number, Bus Name, ID (Type of Bus),
Voltage Level (Base KV)



Network Data Tabs...Bus Data...(2)

Bus Types:
Bus Code Type Constant P|Constant Q| Constant V|Constant 6
1 Load Bus X X
2 Generator Bus X X
3 Swing Bus X X
4 Isolated Bus
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Network Data Tabs...Load Data

Network data x
Bus Bus Zone Zone Owner Owner In ! Pload load IPload 1Qload YPload Yload Distr
Humber Hame d Hum Hame Hum Hame Service AR | METTITNTE (M) [(:.lluar} (M) [I?‘Iuar} (M) [I‘.?Iuar}
153 MID230 23000 1 1 (FIRST 1 TRANA1 Yes [] ves 200.0000 : 1000000 00000 0.0000 0.0000 00000
154 DOVWNTN - 230.00 1 1 :FIRST 1 TRANA Yes [] Yes 00,0000 ;4500000 0.0000 0.0000 0.0000 0.0000
154 DOVWNTN - 230.00 2 1 (FIRST 100 : MG BUSES Yes [] ves 400.0000 ;3500000 00000 0.0000 0.0000 00000
203 'EAST230 23000 1 2 {SECOND 2 TRAN2 Yes [] Yes 3000000 ;1500000 0.0000 0.0000 0.0000 0.0000
205 :SUB230  230.00 1 2 SECOND 2 TRANZ Yes |:|Yes 1200.0000 : 700.0000 0.0000 0.0000 0.0000 0.0000
3005 WWEST 23000 1 5 :FIFTH 5 TRANS Yes [] Yes 100.0000 50,0000 0.0000 0.0000 0.0000 0.0000
3007 RURAL  230.00 1 5 :FIFTH 5 TRANS Yes [] ves 20000000 § 75,0000 00000 0.0000 0.0000 00000
3005  CATDOG 230000 1 5 :FIFTH 5 TRANS Yes [] Yes 2000000 75,0000 0.0000 0.0000 0.0000 0.0000
* Yex [] ves
]

£
Bus }\‘F'I £ ?\ Machine ,\Load
Buses and Equipm

Fix
ent

shurt J\ Switched Shunt },  Induction Machine i NCSFCC [

ranch ,\ Mode-Breaker }‘\Other f

Mandatory information : Bus number, ID, Pload & Qload (or other types)
Types : Constant P, Constant |, Constant Z
Scalable / Non-scalable, Interruptible / Non-interruptible
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Network Data Tabs...Machine Data

Bus Bus i In PGen PMax Mbase PMin QGen OMax OMin Vsched | Gentap | RSource | XSource | RTran iTran | Terr 4
Humber Hame Service | (MW) (MW) (MVA) (MW) (Muar) (Muar) (Muar) (puj (pu) {pu) {pu) {pu) {pu) Hi
101 COAL-A 13800 4 [] 100000 200000 40.00 0.0000 00000 10,0000 0.0000 10481 100000 0000000 (0200000 000000 000000
1M COAL-A 13800 @2 [] 100000 200000 40.00 0.0000 0.0000°: 10,0000 0.0000 10431 100000 0000000 0200000  0.00000: 000000
1M COAL-A 13800 @3 76.0000: 800000 100.00 00000  182560: 300000 -250000 10481 100000 0000000 0481000 0.00000: 000000
1M COAL-A 13800 4 76.0000: 800000 100.00 00000 182560: 300000 -25.0000 10431 100000 0000000 0481000 0.00000: 000000
1M COAL-A 13800 i3 76.0000: 800000 100.00 00000  182560: 300000 -250000 10481 100000 0000000 0481000 0.00000: 000000
102 COALE f3800 [] 100000 200000 40.00 0.0000 0.0000°: 10,0000 0.0000 10434 :  100000: 0000000 (0200000  0.00000: 000000
102 COALB 13800 2 [] 100000: 200000 40.00 0.0000 00000 10,0000 0.0000 10434 0 100000: 0000000 0200000  0.00000: 000000
102 COALE 13800 @3 76.0000: 800000 100.00 00000 130100: 300000 -25.0000 10434 : 100000 0000000 (0181000  0.00000:  0.00000
102 COALB 13800 4 76.0000: 800000 100.00 00ooo:  130100: 300000 -25.0000 10434 0 100000: 0000000 Q481000 0.00000:  0.00000
102 COALEB 13800 5 76.0000: 800000 100.00 00000 130100: 300000 -25.0000 10434 : 100000 0000000 (0181000  0.00000:  0.00000
A7 MG 43800 1 e 8NN 100 AANN 1901 NANNA S 389R31: ANAAAN AN T0ddd i TAONON G MARAANA G AATANAN G AAAAON G AOAAAN

° I I * . .
Mandatory information : MVA, ..., Prmax: Pmine Qmaxr @emins Pgen Vscheduled:
Xsource’ Xtran

« All Machines attached to a Plant (viz. a collective of machines)

« For multiple machines => Use IDs to identify units

« Importance of individual parameters

[

Generator transformer modelling => Implicit / explicit
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Network Data Tabs...Plant Data

Bus V¥Sched Remote Bus Voltage

Humber (pu}) Hame |:|J|u;fI RMPCT
s 1.0491 0 1 0431 100.00
COAL-B 1 2 1.0494 0: 1.0494 100.00
MOOL  135.00 S RADIAL 2 10444 0 10444 100.00
BIGOL 230,00 3 MIDAREA 3 10156 0: 10156 100.00
COMDENZ 230,00 3 MIDAREA 2 10044 0 (19955 100.00
MODCOALR 230,00 4 NORTH 2 10245 0: 10176 100,00
MDCOAL 23000 4 :NORTH 2 10265 0 10255 100.00
MUKE-& 230,00 4 NORTH 2 10459 0: 1.0459 100,00
MUKE-B 230,00 4 :NORTH 2 10493 0 10493 100.00
HYDRC 230,00 4 NORTH 2 10457 0: 10457 100,00
BIGCOAL 23000 3 MIDAREA 2 10493 0 10433 100.00

Non-editable Editable
Workshop on Power flow studies using PSSE at Thimphu, Bhutan 28




Metwork data Network data »

Network Data Tabs...Shunt Data

Fixed Shunt

Bus Bus id In G-Shunt | B-Shunt |TermMode| Term Hode Area Area Zone Zone Code G-Zero | B-Zero
Humber Hame Service | (MW) (Muar) Hum Hame Hum Hame Hum Hame (MW) (Muar)
106 REACTOR 13800 1 000 4000 2 - SOUTHGEN 2 - SOLTHEST i 5
I | ] |
Switched Shunt
Network data - Network data X
Bus Bus TermHode| In . Vhi Vio | Bk1 Blk 1 Blk 2 Blk 2 Blk 3 Blk 3
Humber Hame Hum | Service Control Hode Adustment method (pu) (pu) |Steps| Bstep(Mvar) |Steps| Bstep (Mvar) | Steps| Bstep (Muar)
106 -REACTOR 13600 : Cartinuouz, crttl votage (2) - Bequertial input ordler () 1o 10 5 20000 0 s 0 000 :
* : Locked (0] - Sequertial input order (0) ’ - - o
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Network Data Tabs...AC Lines

Network data  Network data %
From Bus From Bus To Bus To Bus id LineR Line X | Charging B In_ Metered RATEY RATE2 RATE] Length Line G Line B LineG A
Humber Hame Humber Hame (puj (pu) (puj Service {1as MVA) | (l as MYA) | (l as MUA) From (puj | From{puj | To(pu)

101 S COAL-A 13300 02 COAL-B 13300 1 0002600 : 0013900 0461100 [v/|Fram 17510 1830 2000 0.000 0.00000 0.00000 0.0000
101 :COAL-A 13500 103 WESTE-1 135.00 1 0054600 : 0211200 0.057200 [v/|From 1750 208.0 2200 0.000 0.00000 0.00000 0.0000

b 101 S COAL-A 13300 105  ANNELOAD 13800 002800 : 00345000 0022900 /] Fram 175100 208.0 200 0.000 0.00000 0.00000 0.0000
102 :COALB 138,00 104  MARYLOAD 13500 0032800 : 01267000  0.034300 [v/|From 175100 208.0 2200 0,000 0.00000 0.00000 0.0000
102 {COAL-E 138.00 106 | REACTOR 13300 4 0049700 ¢ 01920000 0052000 [/]From 175100 208.0 2200 0.000 0.00000 0.00000 0.0000
03 WWESTIE-T 13800 109 MIDTIE-1 13800 1 0030800 : 01180000 0032200 [v/|From 17510 208.0 2200 0,000 0.00000 0.00000 0.0000
104 : MARYLOAD 13300 109 MIDTIE-1  133.00 1 0026300 ¢ 01037000 0023100 [/]From 17510 208.0 2200 0.000 0.00000 0.00000 0.0000
105§ ANMELOAD 138,00 10° EASTIE-T 138.00 1 0022800 : 0038300 0023900 [v/|From 17510 208.0 2200 0,000 0.00000 0.00000 0.0000
106 :REACTOR  133.00 110 {EASTIE-T 138.00 1 0013900 ¢ 0080500 2.458000 [v/]From 23310 9330 2891 0.000 0.00000 0.00000 0.0000
107 MDOL 133,00 {06 ERKLOAD 13800 A 0015300 : 0061400 0.016600 [/|Fram 17510 208.0 2200 0.000 0.00000 0.00000 0.0000
108 : ERKLOAD 138,00 109 : MIDTIE-1 13800 1 0042700 : 0165100 0044700 /] From 1750 208.0 200 0.000 0.00000 0.00000 0.,0000
108 : ERKLOAD 13300 10 EASTIE-f 138.00 1 0042700 ¢ 01651000 0044700 [v/|Fram 17510 208.0 2200 0.000 0.00000 0.00000 0.0000
211 :MODTIE-2 230,00 23 BIGOL 23000 1 0008100 : 0047800 ¢ 0.033900 [/ From 5000 £00.0 g250 0.000 0.00000 0.00000 0.,0000
211 MDTIE-2 230,00 214 COMNDEMS 23000 A 0005400 : 00498000 0037900 [v/|Fram 5000 B00.0 G250 0.000 0.00000 0.00000 0.0000
212 EASTE-2 23000 23 BIGOL 23000 1 0008100 : 0047800 ¢ 0.033900 [/ From 5000 £00.0 g250 0.000 0.00000 0.00000 0.,0000
212 (EASTE-2 23000 223 BIGCOAL 23000 1 0012400 : 00IBEOD : 0203000 [v/|Fram 5000 B00.0 G250 0.000 0.00000 0.00000 0.0000
23 BIGOL 230,00 223 BIGCOAL 23000 1 0011100 ;0088500 0181800 [v/|From 5000 £00.0 g250 0.000 0.00000 0.00000 0.,0000
215 - MDCOALP - 230,00 216 MIDCOAL 23000 1 0002200 : 00173000 0.036400 [/]Fram 5000 G000 G251 0.000 0.00000 0.00000 0.0000
215 i MDCOALP 230,00 221 |NUKEB 230,00 1 0008300 : 0043000 ¢ 0103000 [v/|From 5000 £00.0 f250 0,000 0.00000 0.00000 0.,0000
215 ' MDCOALP - 230,00 221 'NUKEB 23000 2 0008300 00430000 0103000 [v/]From 000 B00.0 G251 0.000 0.00000 0.00000 0.0000
215 i MDCOALP - 230,00 224 WESTE-2 230,00 1 0006700 : 0031900 0408100 [v/|From 5000 G00.0 G250 0,000 0.00000 0.00000 0.,0000
2B MDCOAL 230,00 AT NOLOAD 23000 0003300 ¢ 0025900 0 0054500 [/]From 000 B00.0 E25100 0.000 0.00000 0.00000 0.0000

— Pl piid

{ I }

AC Line i 2Winding J, 3Winding RO Syptem Swkching Device ) Mult-section e, 2-TemDC J\ ¥SCDC | MuliTerm DC )\ FACTS ) GHE /

Buses and Equipment ;\Branch;{ de-Breaker }‘\‘Othar ;’

Mandatory information : From Bus, To Bus, Branch-ID, R, X, B (in p.u.),
Ratings, Length, Line Shunts (From end / To end)



Network Data Tabs...2-winding
transformer

Energy for Peace & Prosperity

Network data - Metworkdata %

From | FromBus | ToBus To Bus ‘ In | Metere| SpecifedR Speciﬁedx‘ RATE1 ‘ RATE? ‘ RATES | Controlled| Controlled | Tap | . 0
Bus Hame Humber Hame Servic, d | (puor watts) (pu) (MVA) (MVA) (MVA) Bus Bus Side | Positions
103 WESTEA 1380 24 VESTE2 20000 1 [/ [Afron 0002300 0020000 100 500 GO0 A5 [Taped 17 Votage |
109 MODTE-1 13300 29 MDTE:2 23000 1 ¢ [/From 0002300 0020000 40 500 G N3 [ Tapped 17 okage |
109 (MDTE- 13300 212 0EASTE:2 23000 1 EFrnrnE 0002300 0.020000 ¢ 4500 500 BO0.0 ¢ 213§DTapped 17 Woltage [
110 EASTEA 138000 201 ‘MDTE2 23000 1 EFrnrnE 0002300 0.020000 : 4000 500 B00.0 ¢ 11D§Tapped 17 Woltage [
110 | EASTE- 138.005 M2EASTEZ 23000 1 [JFrom 0002300 0020000 4nnn 500 B0 M0/ Tapped + 9999 W symmerical P :[
24 CONDENS 23000 225 ADDON 23000 1 [JFrom: 00MO00: 0020000 5000 BO0.0 ¢ B25.0 0 |Tapped | 9999 MW symmetricalP [
£ ¥ MR et | o
Network data Network data ¥
From | FromBus | ToBus ToBus i ‘ Auto Winding |Wnd{Ratio| Wnd1 Wnd1 |Wnd2Ratio)| Wnd2 Rmax Rmin Ymay ]
Bus Hame Humnber Hame Adjust | MYABase | (puorkV)|HominalkV| Angle | (puor kV) Hominal KV| (pu,kV,deg) (pu, kv, deg) (pu, Muar, MW) | (pu, M
103 WESTE 1380 204 WESTE-D 23000 1 [/]Ves Co0oo0: 103 0000 0po:  10000:  0.0000: 1.05000 0.95000 - 1.10000
109 MDTE 13800 211 MOTE2 25000 1 [/Ves - 1000000 0.0000 ¢ oo 10000¢ 00000 105000 095000 ¢ 110000
109 : MDTE-1 138.00 212 EASTE-2 23000 1 []Yes 100.0000 0.0000 000 1.0000 0.0000 1.08000 0.94000 1.10000
110 EASTEA 13800 211 MOTE2 25000 1 [/Ves - 000000 4000 00000 000 10000¢ 00000 105000 ¢ 095000 | 110000 ¢
110 :EASTIE-! 13800 22 EASTE-2 23000 1 [/]Yes 1000000 10372 0.0000 2423 1.0000 0.0000 4503000 -45,00000 25000000
214 CONDENS 2300 225 ADDON 23000 1 [/]Ves 1000000 ¢ 1.0000 0.0000 255 1.0000 (0.0000 45,0000 | -45,00000 33000000
% : | g | DYBS : : : : : : i g ;

« Mandatory information : From Bus, To Bus, R, X, Ratings, Tap Settings
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Network Data Tabs...Area/ Owner / Zone

Area |Areaswing| Desired | Tolerance Area Owner owner
Hum bus Interchang (MW) Hame Hum Hame
101 250,00 10,00 : FLAPCO 1 TRAM 1
206 -100.00 10,00 : LIGHTCO
2 TRAM 2
3011 -150.00 10,00 HWORLD
- 5 TRAMN S Owners
11 : GEM 1
22 GEN 2
oo GEM S
100 : MO BUSES
Zone Zone
Hum Hame
1 FIRST
2 | SECOND
5 FIFTH Zones
7 | PLANT 5
_:* :
Ratings }-.Area ;{I Cwner }'-.IZDnE f]'"'. Inter-area Transfer f."

| | | ﬁ Buses and Equiprmant I.‘-'-.IEirann:h .:"'I. Mode-Breaker I}-.Il]ther .f(

Areas
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Stamper®

Energy for Peace & Prosperity

Power Flow | Short Circuit  OPF - Mode-Breaker Dynamics  Subsystem  Misc /O Control  Window  Integrations  He

E

G-0UT [Generate bus display)...

Solution

Topology

Reports

Convert Loads and Generators..,
Equivalence Netwaorks...

Linear Metwork

Contingency, Reliability, PV/QV analysis

Ctrl+5hift+G

YN E NIt "
=
¥ g Parameters..

3 Solve [NSOL/FNSL/FDNS/SOL/MSLY.., Ctrl+Shift=5
] Solve with last known solution attempt
.ﬁ M-R solution with inertial / governor dispatch (IMLF)..,
Order network for matrix operations [ORDR)...
] Factorize admittance matrix [FACT]

Solution for switching studies (TYSL)...

List Data... Ctrl+Shift+L Sensitivity analysis..,
Check Dat »

sk ba Default solution parameters..,
Renumbering Areas / Owners [ Zones .., = & =
Renumber Buses Mo
GIC [Geomagnetic Induced Currents) r

DWRM [Data Visualization and Reporting Modulgl...

Robust method : Newton-Raphson

Workshop on Power flow studies using PSSE at Tt

Mewton  [§ayss

Timp g, Bhotan

Power flow solution options

Loadflow solutions —

Robust Salution

Solution rethod

() Fixed slope decoupled Mewton-F aphzon
(®) Full Mewton-F aphzon

() Decoupled Newton-F aphzon

Salution optians

Tap adjustment Switched shunt adjustments

(®) Lock taps () Lock al
() Stepping (®) Enable al
() Direct () Enable continuous, disable discrete
Area interchange control ~
Ell:l nok Flat Start L
Dizabled
® Disable ] Mon-divergent solution
() Tie lines anly _ ]
o [ ] Adjust phaze hift
Tie linez and loads
Adjuzt DC taps
WAR limits
() &pply automatically

(®) &pply immediately
i Ignare

() Apply at |99 = | Iterations

[ ] 5how this window when using the Solve toolbar button

D efaultz Cloze

Solve

w
up
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Power flow solution

PSI@E 34 - New Scenario - Default Group - CiUsers\ 024700 Docurnents\PTIPSSE 3N EXAMPLE ieee_25bus.sav

File Edit WView DataGrid PowerFlow Short Circuit OPF Wode-Breaker  Dynamics

Q- G-d-B- $a@dx9 e gaasaa’ hMe,
o 2 RQDQLA Y. BMY ES
HRPARHFASGTLE

Subsystem  Misc /0 Control  Window

Integrations

Help

B0 BB, o0 5 /4. AEEEER%E. [3

oF K Py b %

T N W R

Tl

L og v i

b A Tite Lpd Fies T X . PBEX

", [T W i R e e e

0 [&

>

-

Output Bar ¥ B X | Network data  Networkdata x
- - - - - B - - - o From From Bus To Bug To Bus Id ‘ Auto Winding |Wnd 1 Ratio| 1\
. . , Bus Hame Humber Hame Adjust MVA Base u or kV) | Hot
The 3gfed Case in file C:\Users\02470%Documents\PTINPEIEI4\EEAMPLE\igee Z50) 03 VESTE 1380 4 WESTES 23000 1 ‘r‘esl 1000000 L 103?5}
. 109 MIDTIE-1 13500 21 MOTIE-2 23000 A ‘r‘eS 1000000
Orgfring network... . . _ 109 MDTIE- 13800 212 EASTE2 23000 1 [AYes 100.0000
Dfagonals = 24 Off-diagonals = 43 Maximun size = 64 ( \] 10 EASTE4 1mO0 1 MODTE2 2300 1 [ves 1000000 1.0500
_[ 110 EASTIE-T 13500 22 EASTIE-2 Z3ond A YES 1008000 10372
ITER DELTAF B1S DELTAQ BUR DELTA/V/ BUE | 214 COMDENS 2300 225 ADDON 23000 ‘r’ES 1008000 1.00a0
n 0.000zZ¢ 110 ] 0.0005¢ 110 i # |\ [tes
0.00000¢ 103
1 0.0000¢ 214 1 0.0000¢ 110 i
Reached tolerance in 1 iterations
argest mismatch: 0.00 0.00 Mwar 0.00 MVA at bus 106 [REAC
stem total absolute mismatch: 0.00 My
AWIYGE BUI 3UMMARY:
BUNI-3CT X-- NAME --X BASEV BizEN BMAX EMIN QGEN QMAT
213 BIGOIL 230.00 346.7 g00.0 0.0 297.3 3z0.
v
< ? £ >
}P Al i 1
L ,ie v amlﬂ?f-----’:f T R R T T I TP vl [\ ACLe )\ZWindingA 3 Winding )\Mutual 2\ Syskem Switching Device }‘\ Mulki-section ine )\ 2-Term DC )\'v'S
Study Explorer = Metwork Tree  Model Tree Output Bar | | | I\ Buses and Equipment }‘\Branch A Mode-Breaker ,\Other/’

Command Line Input

v+ 01X

PSS®E Responze v

Select an object on which to get Help

Worksho ies using PSSE at Thimphu, Bhutan
Met convergence tolerances

2,08, 2.25

Bind items Mext bus -1
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Stamper®

Energy for Peace

& Prosperity

Power Flow | Short Circuit OPF MNode-Breaker Dynamics  Subsystem Misc /O Control  Window  Integration

E G-0OUT [Generate bus display)... Ctri=5hift+G | k| Dl EE | ] e e e e e o
Solution »L @ 4 P A =l (B G [ G 5 B
Topology L4 |4+§ Disconnedt / Reconnect bus [DSCH/RECH)...

Reports »| 1 Join buses (JOIN)...

Convert Loads and Generataors... If.: Split buses [SPLT}...

Equivalence Metwaorks... |L| Tap line [LTAF}...

Linear Metwaork » ELE Move network elements (MOVE]...

Contingency, Reliability, PV/QV analysis k| ¥ Delete network elements [PURG/EXTR]...
Impedance table data...

List Data... Cirl=Shift+L :

Check Data L4 2? Scale generation, load, shunt [SCAL)...

Transf djust t i FLG]...
Renumbering Areas / Owners / Zones ... ransformer adjustment flags (TFLG]

E ic dispatch (ECDI)...
Renumber Buses L4 conomic dispatch ( )

Cutage “stalled” / “tripped” induction machines...
GIC [Geomagnetic Induced Currents) k 04
DVRM (Data Visualization and Reporting Maodule)... 1L MVA at bus 205

= rrTa anc
)

Power flow data modification options:
« Change topology (Split buses, Join buses, Move network elements,

etc.)

Modifying power flow data...(1)

I |:=1|_|12*I"+§

Topology Toolbar

« Scale Load / Generation (Bus wise / Subsystem wise)

Workshop on Power flow studies using PSSE at Thimphu, Bhutan
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Scale anly nan-interruptible zcalable loads

Select

() &l buses

(®) Selected bus subsystemn

() The following buses

Lo

Select...

J Modifying power flow data...Scale...(2)

Cloze

| | Bus Subsystern selector >
[
I &rzd  Owner Zone  Base kY Bus
Unzelected areaz Selected areas
1 FLAPCO
2LIGHTCO
BWwWiORLD
>
<
S
(LY
Area number
[] Al buzes
F, Apply Fezet b emorize Fecall Cloze
38
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Scale Powverflow Data

Origital
Load -bd'ws 200,000
Generation 1500.000
Shurnt-pAi 0.000
Reactors E00.000
Capacitars 300,000
Mator Load -0.000

Reactive Power Component
() Load-bsar 100.000
() Constant Load /0 Fiatio

(®) Load Power Factor

e tatal

| 10 M

i

15000000 5 10 Mw
0.0000

BO0.0000 5 10 Mwvar
300.0000 -5 10 Mwar

ie

-0.0000

100.0000 % | 10 Mwar

09500 & 007

Lirnitz F rnin F max

Total generataor 0000 1620.000

Total motor load -0.000 -0.000
[ Enforce machine power limits

Workshop on Power flow studies using PSSE at Thimphu, Bhutan

% Change [nizremental change
[ooooo 13 1% [ooooo (3 voMw
[ooooo 13 1% [ooooo 3 1oMw
0.0000 0.0000

@ = 1% @ =| 10 Mwar
@ =1z @ = | 10 Mwar
0.0000 0.0000

0.0000 = 1% 0.0000 - 10 Mwar

Fesponzes recorded az
Mew Totalz
Fercent changes

|ncremental changes

Cloze

,,Q,P,,C,U,QSP,,,,Modifying power flow data...Scale...(3)

Scale Load /

Generation / Fixed

Shunts

Scale Active /

Reactive power

components

Utility :

* Change

subsystem wise
data

39



Steam :

MVAb= 58 MVA
Pmax = 50 MW
Pmin = 20 MW
Pgen = 40 MW
Qmax = 20 MVar
Qmin = -10 Mvar
Xsource = 13%
Xtran = 14.5%
Vsched = 220

Busl
Steam

Q

Bus 4

Load-New

Active Power: 50 MW
Reactive : 15 MVAR

Bus-5
Load-0Old

System Base : 50 Hz, 100 MVA
Swing bus (Type-3) : Bus3

| 33 kV

N4

Active Power: 50 MW

Power factor : 0.9

Paravut
A

N X =12% (System base)
Y Rating = 40 MVA

7. 'Exercise : Power flow modelling...(1)

X =12% (System base)
Rating = 70 MVA

Hydro

©

Hydro:

MVADb= 28 MVA
Pmax = 23 MW
Pmin = 0 MW
Pgen =20 MW
Qmax = 10 MVar
Qmin = 0 Mvar
Xsource = 20%
Xtran = 12%
Vsched = 21.21



"Exercise : Power flow modelling...(2)

nergy for Peace & P

Line Data Impedances (PU on System Base) (MVA)

R X B Rate A Rate B Rate C
Busl — Bus2 0.0003 0.0124 0.5435 132 200 220
Busl — Bus4 0.0002 0.0020 0.0068 132 200 220
Bus2 — Bus4 0.0001 0.0015 0.0049 132 200 220

Problem statement:

Model the standard 5 bus system above using data given

Use appropriate bus types (Refer previous slides on Bus-type)
Save as ‘Case-1.1.sav’

Solve power flow

Find the highest loaded line (in percentage terms)
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Tree Views in PSSE

Metwork Tree * 0 X View Data Grid Power
=l MetworkData S
-7 Bus v | Study Explorer l
+--[ 1 Machine
[ Load v [ Metwork Tree
[0 . 153[MID230 2300001
BT 7 154 [DOWNTN  230.00] 1 Data v | (OPF Tree |
[0 154[DOWNTN  230.00]2 _
B 203[EAST230 230.0011 Items « | Dynamics Tree
G472 z05[suBza0 230001 ¢ |
%II 3005 [wEST 230,001 n + | Model Tree
T 3007 [RURAL  230.00]1 .
[<]C 7 3008 [CATDOG  230.00]1 Tree view v | Plot Tree
+-[J Fixed Shunt
[ Switched Shunt
[ Induction Machine QOutput Bar
+-[ AC Line
[ Spstem Switching Device ﬂ CLI Window
T 2Winding
3 3Winding
[ FACTS Toolbars *
3 ZTemDC
3 vscDC
73 Mult-Term DC v | Status Bar
T[] Area
T Owner

+l--- [
St'-ld].-'EKrll-:lliNetworkTrEE OPF Tree  Dynamics Tree  Model Tree  Plot Tree lputEar

* Tree views in PSSE present useful information at a glance

* To enable tree views for a particular category => View > Tick/Untick

* Useful for creating diagrams, plotting transient simulation results, viewing
mOdel data, etc. Workshop on Power flow studies using PSSE at Thimphu, Bhutan



For ease of visualisation

SLD (Single Line Diagram)
form

Add/modify network
elements

Perform power flow
solution

View results

Diagram View in PSSE

I ey >

() Case Data

() Caze Data and Diagram
(®) Diagram

() Plot B ook,

Diagram Template

aFk. Cancel

132
MD500

1148 ETTET
| 5085

3005 3002
WEST. L103) ’%r £ MNE
0 B ﬂ 10
283 o140
Bus #3004 10
WEST 50000 5082
Typa 1
Area SWORLD
Zone SFFTH —
Voltage 1.01647PU =
508 235KY y

Workshop on Power flow studies using PSSE at Thimphu, Bhutan 45
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Dynamics data

MNetwork data  savnw.sld x

2. SIingle Line Diagram View (*.sld file)

i AREA & (WORLD)
i
|5
0 a2 1.0
™[ —
MINE_G 14.4 3002 110
E. MINE f14.0

2001
MINE

3003
5. MINE

-20Z2.A202.48
-81.2 848

=
)
Lo
-

21.2R

AREA T (FLAFCO) |

P'.I?EP'. 2{LIGHTCO)
AL
211 S|k 1.0
HYDRO_G ol A 208
o
= L
[ I )
o —

= |5
ad o2 22 10
_ P |0
220 NUC-B 22.0
=
o | e
e ui]
-
Bl
{‘_:'?._nvx"._
-
[}
=+ ™ 1.0
i A
5649
64 4
[n [wm] [s3) Q)
3 oo e] [
[im} im] [im} Jinm}
il bl AN
— [
=t =t
o o =] K
212 SIE 1.0
1 1 1 1 &{5

Workshop on Power flow studies using PSSE at Thimphu, Bhutan
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Energy for Peace & Prosperity

PSS®E 33 - C:\Program Files\PTI\PSSE33\EXAMPL E\savnw.sav

Edit View Diagram Power Flow Fault OPF Trans Access Dynamics Disturbance S

Output Bar

ubsystem Misc IJO Control Tools  ‘Windowl 2T

| . (O Network case
(O Netwark case and Diagram
- Diagram
OFF Tree Yiew ¥ B X | Network data x |
— w () Plot Book
=& OPF ~ Bus Bus 5 v, Area Area | Zone Zone |(Owner| Owner Cod Voltage
@ -3 BusVoltage Humber| Hame |[°2%€ Hum [ Hame | Hum [ Mame | Hum | Hame | % (pu) (O Diagram Template
3 Adi Bus Shunt 101 NUC-A, 216 1 FLAPCO 77 PLANT 11 GENA 2 1.0200
#[d Adi Branch Reac. 102 NUC-B 218 1 FLAPCO 77 PLANT 11 GEN1 2 1.0200
# (3 Branch Flow . : . ; : oK Cancel
s 151 NUCPANT 5000 1 FLAPCO 1 FIRST 1 TRANA 1 10118
(& { | T a
K-l . Bus oo 152 MID500 500.0 1 FLAPCO 1 FIRST 1 TR&N1 11017 ——
# - [_d Gen. Dispatch 3 3 3
& -C@ Gen. Reac. Cap. = 153 MID230 2300 1 FLAPCO 1 F|R‘ST 1 TRAM1 1. 09930 ;3 NS
[ Metw... | opF '},,.'\}:’ludel..:; Plot T...| [ »]»]\Bus A Plant A Machine A Load A Fixed Shunt ) Switched Shunt A Induction Machine A Branch

PSS®E 33 - C:\Program Files\PTI\PSSE33\EXAMPLE\savnw .sav

» |1\ Progress j alertsfwarnings  f

: Command Line Input l Qutput Bar ‘ Dynamics Tree Yiew ‘

: File Edt View Diagram Power Flow Fault OPF  Trans Acc

: Subsystem Misc IjOControl Tools Window Help

Select an object on which to get Help

Met convergence tolerances

Powerflow results

0. 0 X0 [P @ i R o

57

Dynamics

p00% o RADQS:Q & o BRI EGRE B 2

OFF Tree Yiew ¥ B X | petworkdata | Diagraml X |

Disturbance

=& OPF A
# [ BusVoltage ¥
[ Adj. Bus Shunt
[ Adj Branch Reac. =
[#[d Branch Flow
# - [4 Adj Bus Load v

| Netw... | OPF T... | Model...| Plt T... |

QOutput Bar

|\ Progress A Alerts/Warnings f

Command Line Input | Qutput Bar ‘ Dynamics Tree View |

B oSy Ta SN g oy N T S A e )

g ¥y SR tes S g Ay s R AR e AN S A S NI S S

53 o It e (o0
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Diagram Menu Options

Energy for Peace & Prosperity

Power Flow  Short Circuit  OPF Maode- Set Layer to Populate...

Properties...

Ll Manage Layers... Shift=Alt=L
Insert » Manage Views... Shift+Alt=V
Drag Selection Mode 3 Assign elements to layers based on base kV
Fotate Selection r

Update geophysical bus locations
#  Lock Diagram

Bind Changes to Network Data Ctrl=B

Select all items with custom properties
Femove custom properties from selection
Statistics Refresh

List missing items

List missing items by Subsystem

Grid 3
Contouring k
Results to show r
Toolips 3

n Show Gauges
i:f Show Animated Flows
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Menu Bar -> Diagram

-> Properties

Diagram Annotation

Diagram Range
Checking

Diagram Settings

Used to modify
visualisation
experience on SLD
files

Diagram Properties...(1)

Diagrarm Properties

Diagram Annatation  Diagram Fange Checking  Diagram Settings  Advanced Diagram Settings

Busg annotation

Mumbers Marmes

Precizion

FF -
results I: hd

Load Flow Annatation

Branch annatation
() M A var Flow

—

=
I
il
=3
£

i) MYA SR ating

-
=
=
“r
-
=
=
]
e
i
=

-
=

=
£
-
o
mal
o
5
(']

(_) Ampe/% Rating

Ly e i

=
[m]
=
)

Flow direction
(®) Signs

() Arrows

SC
resulks

[0 annotation

Branch 1Dz Equipment [0z

OrPF
results

1 =

Impedance Data Annotation

Equiprment annaotation
(@) M A var

Bus woltage annotation
M agnitude [PU]
M agritude [kA]
[]Angle [Degrees)

Cancel

kultizection Lines
Show Multizection Lines

(I RO (I

Loading basiz for % Rating
[ ] Current engine settings

Tranzformers

Current expreszed az Mid

Mon-Tranzfarmer Branches

G e

Defaultz
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Diagram Properties...(2)

Diagrarn Properties

x

Diagram Annotation  Diagiam Range Checking  Diagram Settings Advanced Diagram Settings

Usze voltage level thresholds

Azgign items to lavers bazed on base ky

33 3 e 3 1

-
-

220 (3[40 3 |7es (3 1200

Out-of-service Faulted buz
od .
equiprment appearance
[] Use line ratings
% Loading
100 - | 8%

[] Use bus voltage limits
Wnay

108 2| 00 pu
it

09 2| 001pu

Cancel

Metwork, items colors Break.er/Switch colors
Bound tem - Open item
|Jnbaund itemm - Clazed item -
[ ] Hide Unbound ltems
Line rating set 1 [RATIMNG SET 1] i

[] Use loading percentages

Loading percentages for bar charts

B = |100 - 108 | mo =

For 2 winding _
transformers, display  High current loading side
[oading chartz on

Drefaultz

Diagram Range Checking

Diagrarm Properties

Diagram Annotation  Diagram Flange Checking  Diagram Settings | Advanced Diagram Sett

Diagram Title

Labels Flow Arrows
Color - Font Scale Flow Arrows T HOW armow -
Alignment Center ~ [ Animate Flows " Flows armonw
[ Hide Labels Buzbar Layout
Default Orientation
Grid () Horizortal (®) Vertical

[ ] 5how [«] Snap To

[ 5tyle [] Perpendicular branch cormections
[ ] Owenwrite default spacing IZI
Digplay filed busbars
Label Orientation
Spacing Wertical Direction
Mo upzide-
Shap downtet | @Up ODown

Geophuzical Scaling and Centening

One zoreen inch [36 DIPs) at 100% zoom equalz it e
Longitude at Center D Latitude at Center D

Cancel )

Additional Diagram settings



NERGY,
5> Co

5,
*Sag,)
Py

Stamno'S,

Energy for Peace & Prosperity

Diagram Preferences

Frogram Preferences

Menu bar -> Edit ->

G | Diagram  Stud
Preferences e -

Case - Diagram Interactions  Global Settings  Advanced Global Settings
Diagram interactions

FO r IG rOW’ 3 Ct|V|ty IJpaon changing 102, update all open diagrams

L] 0nly "Grow" in-zervice items

FO r co ntrOI on Ornly “Grow' ibems in curent bus subsypsten

b | N d/u N bl N d m Od e [ ]Use available Geophysical Information when auto-placing items
Buszes with 2 or fewer links “AutoDraw/Grow" az nodes
Yhen not reparting M5Ls, show all zegments in G-OUT
Ize property sheet dialogs to edit Mebwiork, data

Bind mode zetting

(®) Diagram itemsz are bound to network, items

() Diagram iterz are MOT bound to network, items

Tooltip Format

(®) Show item 1D only
(_J Show item current regultz

[

L) i)

) Show item expanded parameters




NERGY,
5> Co

5,
*Sag,)
Py

Stamno'S,

Energy for Peace & Prosperity

Diagram Preferences

Frogram Preferences

Menu bar -> Edit ->

G | Diagram  Stud
Preferences e -

Case - Diagram Interactions  Global Settings  Advanced Global Settings
Diagram interactions

FO r IG rOW’ 3 Ct|V|ty IJpaon changing 102, update all open diagrams

L] 0nly "Grow" in-zervice items

FO r co ntrOI on Ornly “Grow' ibems in curent bus subsypsten

b | N d/u N bl N d m Od e [ ]Use available Geophysical Information when auto-placing items
Buszes with 2 or fewer links “AutoDraw/Grow" az nodes
Yhen not reparting M5Ls, show all zegments in G-OUT
Ize property sheet dialogs to edit Mebwiork, data

Bind mode zetting

(®) Diagram itemsz are bound to network, items

() Diagram iterz are MOT bound to network, items

Tooltip Format

(®) Show item 1D only
(_J Show item current regultz

[

L) i)

) Show item expanded parameters




Exercise

Open Case 1_1.sav- Solve the system using Full Newton-Raphson Solution
Method (under Powerflow > Solutions) with Defaults Options.

Create a one-line diagram of the Case 1_1.sav system. Refer to the attached
one-line diagram to check your progress.

Use auto-draw to add the system components. When you are finished, save
the diagram information to a file called Case 1-1.SLD

Automate power flows

Check branch loadings as percentage of RATE-B

Tap Branch between Bus-1 and Bus-2 (at Bus#606) with 40:60 ratio of
impedances between Bus-1 to Bus-6 and Bus-6 to Bus-2. Add Load-SEC
with P=5 MW, p.f. 0.9.

Save Modified case as Case 1_2.sav

Find Pair of buses with maximum angular difference
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Case 1 1.sld => Branch Overload
Checking
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Case 1 2tapped.sld => Network after
tapping
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Thank You !!

Workshop on Power flow studies using PSSE at Thimphu, Bhutan

57



