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Product Features

PSAT is a state-of-the-art fully graphical powerflow program @ Eull gmphi:ul user interdface
developed to provide the following functions:

e Full-featured powerflow and short circuit analysis = CnmPrEhenswe mOde"ng cupablllﬂes
capabilities for performing steady state system analyses
required in system planning and operating studies.
Such studies include steady-state voltage decline,

@ State-of-the-art solution algorithms

line/transformer thermal loading, active/reactive power @ Sophisticated single-line diagram (SLD)
supply problems, contingency analysis, short circuit

analysis, static network reduction, etc. For these @ Data manipulation via tables or SLD
applications, the program allows the user to easily

manipulate the system parameters, quickly and reliably @ Results display on SLD

solve the powerflow, and examine the results in

comprehensive output tables. It also provides the @ Handles a vuriety of il‘lpl..li formats
capability to import and export data in a variety of

powerflow formats. @ Short circuit calculation

e Powerflow data preparation for input to other
DSATools™ programs. This function entails input of
powerflow data in a variety of commonly available
formats, adding new network components and models,
manipulating the data as required to obtain the desired
initial system conditions, checking data quality, solving
the powerflow, reporting powerflow solution quality, e Support to a wide range of models, including
and providing this data to other applications. conventional network models, true three-winding

transformer model, FACTS models, switched
shunt models, two and multi terminal HYDC
Voltage Security Assessment Tool models, negative and zero sequence network
Powerflow & Short circuit Analysis Tool models for short circuit analysis.

@ Static network reduction

@ Support to macros and Python scripts

e Complete single-line diagram (SLD) functionality.
SLDs can be readily drawn by using the dragging
-and-dropping approach. All system data can
be entered and modified via SLD. System data,
as well as powerflow solution results can be
displayed on SLD. Advanced features such as
animation and contouring are available for
enhanced result visualization.

e Advanced features, such as support to macro
and Python scripts, are available.

PSAT is designed for powerflow analysis, as well as for
use with the other components in the DSATools™
Suite including VSAT, TSAT, and SSAT. Together they
form a powerful analysis package for the
comprehensive planning and operation studies

Small Signal Analysis Tool |- o eea needed for today’s complex power systems.

Transient Security Assessmant Tool

www.dsatools.com Powertech o



Data Entry, Manipulation, and Verification — P T T TR ~les) 3
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Allinput data in PSAT can be entered and viewed using - E—— ¥ a
data tables. Data tables can be used to display data of Paew 2 ISP DY S
all components in the system. The user can customize _:ME '-' E —_—
these tables to show data for a defined subsystem and/or B s wa
in a specific order. In addition, PSAT has powerful Single- B m‘ w e
Line Diagram (SLD) capabilities which allow the user to B — e 4
create diagrams by using a few straightforward _: E: "l - T T
techniques. Two display modes are available for SLD: B R L s g
system view and bus view, to suit for different : e
applications. The user can customize SLD to indicate - e
component properties by using colors and line thickness. ;Eﬂ- u:m E | . ! : i =
wl 1 1
Data changes can also be applied by rules, for example, S b . = = -1 i
scaling load, generation, and shunt. 8 . ' ! “
(3 2 L1

All powerflow data as well as SLDs can be exported to

other applications in a variety of formats (such as Excel). ;
PP v ( ) Modeling

PSAT offers a comprehensive set of data sanity check

functions including: PSAT provides a full range of conventional powerflow

models as well as advanced models such as:
¢ Network topology checks such as identification of

isolated buses, islands, and parallel branches with the e Generators: The model allows local or remote voltage
same ID. control within reactive power limits.
e System parameter checks such as branches with e Loads: Voltage dependency of load may be modelled

unusual parameters, transformers with unusual tap
ratios, and negative load/generation.

by a combination of constant current, constant
impedance, constant MVA, and functions of voltage
with non-integer exponents.

e Other possible data problems such as branches
connecting unequal buses, duplicate bus names, .
buses controlled by more than one device, non-
identical parallel transformers.

Switchable Shunts: The model allows local or remote
voltage control by adjusting shunt admittance
discretely, continuously or according to a droop
characteristic (for SVC).
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e HVDC Links: Two-terminal and multi-
terminal HVDC systems are
represented in PSAT with
comprehensive converter models

= and flexible dc network
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Solution Parameters

Solution Parameters:

M awirmum [berations: 20
1
Zem Impedance Threshald: |0.0001

Solutioh Talerance:

Salution Algorithm: | R ~

Blow Up:
Woltage Tolerance:

Control Threshold:

X

0.0001
0m
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Acceleration Factar: ’1— Flat Start: Mo A
Contral Parameters:
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Govemnor Response

oK | Cancel

Powerflow Solution Techniques

In PSAT, the following powerflow solution algorithms are
available:

e Fast Decoupled
o Newton-Raphson

o Automatic: The Fast Decoupled method is used first and
the solution method is switched to Newton Raphson, if
necessary, to achieve faster convergence.

During powerflow solutions, various powerflow controls
can be enabled, such as switchable shunt and ULTC
adjustments, area interchange control, FACTS controls,
etc. PSAT uses an advanced Global Linear Programming
technique for adjustment of devices controlling active
and reactive power flows so as to improve the
convergence of the powerflow solution.
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Powerflow Solution Reporting

After a powerflow solution, the user can select from a
wide array of output reports including:

¢ Mismatches of the solved powerflow.

¢ Individual component summaries, such as voltages,
flows, etc.

e Subsystem summaries, such as load, generation, losses.

In addition, a number of solution checks can be
performed, including:

¢ High/low bus voltages.
e Branch/transformer overloads.
o Failed or violated generator controls.

Powerflow solutions can be shown on SLD. Any criterion
violations can be indicated on SLD with custom colours.

#--Python script to rename busses --
import math
import string
error = psat_error()
comp = psat_comp_id(ctype.bus)
#subsys_inc_bus(1,10000)
while get_next_comp (comp, error):
n = get_int_prop(comp, prop.number, error)
fltval = get_real_prop(comp, prop.basekv, error)
if fltval < 60.0:
f,1 = math.modf(fltval)
if £ 1= 0.0:
newName = "Bus "+"%(#)5s"%{"#":str(n)}+"
U+ (#H) LFT%{"#" : Fltval}
set_str_prop(comp, prop.name, newName, error)
else:
newName = "Bus
“+str(int(i))
set_str_prop(comp, prop-name, newName, error)

"4 U(#)5S "% H s str(n)

Macro and Scripts

The macro feature in PSAT allows all activities performed in a
PSAT session to be recorded in a text file. The recorded
macros can be edited and played back.

PSAT provides a set of function APl compatible with Python
scripting language. The user can create Python scripts that
call these functions to execute various powerflow tasks.

Data Import and Export

PSAT has it’s own powerflow data structure and format
which can be stored either in ASCIl or binary files. This
powerflow data can be used by any of the DSATools™
programs.

PSAT has the capability of importing and exporting the
powerflow data in a variety of commonly used formats,
including PSS/E, PSLF, IEEE, BPA, etc.




Other Features

The following analysis features are also included in PSAT:

e Power system components can be identified using bus
numbers, bus names, or equipment names.

¢ MW and MVAR flow animation on SLD.

e Contour plot on SLD for bus voltage magnitudes and
angles.

¢ Short-circuit calculations.

¢ Static network reduction.

e Comparison of powerflow cases.

¢ Analysis of power systems of up to 100,000 buses.
e Runs on MS Windows 2000/XP/Vista/7 platform.

Other Powertech Services

e Evaluation of transfer capability and security limits
= Powerflow analysis
= Transient Stability analysis
= Small-Signal Stability analysis
= Voltage Stability analysis
e Post-mortem analysis of system disturbances
e Frequency control assessment
= |slanding studies
= AGC & governor performance
= Design and evaluation of under-frequency load-
shedding schemes
e Increasing transfer capability
= Control-tuning and design
= Load shedding schemes
= Reactive compensation planning
= Special protection system design and verification
e Assessment of planning alternatives
e Custom modelling & dynamic model reduction
e Reliability Assessment of power systems

e Generator field testing, model development &
validation

e Load characteristic measurement and model
development

e Custom software and model development
e Training
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[ — Lapcud it
s Be| © Ul U ]
Jeat - Jﬂ  Ingedarns
& Fally Fomal [Canesun x|
Soguerce
B | LLL Faun [ L Finll LL Faull [ =
Bhamibrer lame | Red Ineag Feal | Real | Wnag |
1 1 ABELS-0N 136 omss Erg -1} «2 100E% [EH- ] Eralir. ] EIRILE -
7 2 AELEED O 1 I VEBE ASEHG . SR
1 3 ADCLEGH 120 QST AT 2142 QAEZR 21413 00
4 & AEELTOM 1B 0iExE 7AEn £ 1285 13448 £33 01324
5 5 ABELT-OM 1B nigxE -raEn B IIE 13448 £33 01324
W B ADAME.GM 13, OMEF  JrEMe JED Q4RFF FOEM 00
T TADAMSGD VHI VIGNE ARETE AGNAR A STET aSiE 5N
[ 0 ADAMS-CH 11 DA =2ATE) 21447 ke e Red [ k] O3
E 0 ADAME.CH 13 01504 Tz £ 213 13476 £2478 0430
[ i0 ADAME-CH 13 0TS Sma -5 B 1157 e -0 14a7
n 1 ADLEREE 1E, TRSIE ATEME 0 &na O EOT a1sEe T
| 13 wchec G 1 VIS A0AME B AR SN AW
13 i1 ARENES 138 204 AZDGIE ADANS A TET1 SA0AITS «1 TETH
e 14 ALBEREC 138. 18206 -11.30ME -OT7BE 1SBE 9UTER . GRMC
1\ | 15 ALDERGGM 155 0ITE ASSs GBaTE JEER AW JaEr
L1 *
WE000 SCEMARIO 1 - Sequincs Inpadancs Calsulasiss, pnnms -
-
MEr1age!
| Chss

In addition to extensive power system study capabilities,
Powertech has a $50 million lab and test facility which
includes high voltage, high current, and high power
labs, as well as capabilities in hydrogen technologies,
chemistry, metallurgy, and materials engineering.

For more information contact

Powertech Labs Inc.
12388-88th Ave

Surrey, British Columbia
CANADA V3W 7R7

Phone (604) 590-7500
Fax  (604) 590-6656

www.powertechlabs.com Email DSAinfo@powertechlabs.com
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