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Introduction

Introduction — Commercial Softwares

PSS/E

@ Siemens PTI
@ Power flow and dynamic simulation

VSAT

@ PowerTech

@ Assessment of power system voltage security

i \

@ GE Energy
@ Multi-area reliability simulation program
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Introduction

Introduction — Study Process

Prepare Data/Check Data

Monitor and Control Parameters or Indices

Perform Analysis/Simulation

Screen and Output Results

Produce Reports
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Introduction

Introduction — Challenges and Difficulties

The Amount of Data!
System complexity and number of cases to be studied.




Introduction

Introduction — Challenges and Difficulties

The Amount of Data!
System complexity and number of cases to be studied.

Data:
@ Generating units
@ Branches

@ Transformers




Introduction

Introduction — Challenges and Difficulties

The Amount of Data!
System complexity and number of cases to be studied.

Data: Monitor and Control:
@ Generating units @ \oltage
@ Branches @ DC level
@ Transformers @ Reliability
e Load...... indices......




Introduction

Introduction — Challenges and Difficulties

The Amount of Data!
System complexity and number of cases to be studied.

Data: Monitor and Control:
@ Generating units @ Voltage
@ Branches @ DC level
@ Transformers @ Reliability
e Load...... indices......

Results and Reports

Results screening and analysis; Customize results output;
Reports preparation




Introduction

Introduction — Purpose of This Presentation

lllustrate the automation of the processes

@ Data modification and retrieval
@ Parameter monitor and control
@ Results output customization

@ For softwares such as PSS/E, VSAT and GE-MARS
@ Using Python




What is Python?
@ A dynamic programming language
@ Runs on different operating systems
@ Widely used in various applications

Python Official Website
http://www.python.org/

@ python




@ Clear and readable syntax
@ Dynamic data types

@ Full modularity

@ Open Source-Free!

print "A small example of Python program:"
t = [1, 2, 3, 4] # Assignment statement
for onenumber in t: # for statement
if onenumber < 2: # 1f statement
print str (onenumber) + " < 2"
if onenumber > 2: # 1f statement
print onenumber # print statement




Exploiting PSS/E Functionalities

Exploiting PSS/E Functionalities — PSS/E Automation

Response files-.idv

IPLAN programs-.ipl
Need to be compiled to .irf to be used in PSSE

Python programs-.py
@ PTI provides Python starting from PSS/E 30.

@ Python is a great improvement to IPLAN.

Faster development

o Flexibility

o Easy to write and debug
o

o

Powerful data processing
Easy integration with other applications

\




Exploiting PSS/E Functionalities

Exploiting PSS/E Functionalities — PSS/E APIs

Application Program Interface (API) provided by PSSE: psspy,
excelpy, dyntool...

PSSPY

@ Retrieval of Single Element Data
@ Retrieval of Subsystem Data

@ Change Power Flow Data

@ Power Flow Operations

@ Non-Engineering Functions

v

Provides functions to interface with Excel.




Exploiting PSS/E Functionalities

Exploiting PSS/E Functionalities — Developed Tools for PSS/E

Tools for PSS/E

@ MHSum.py

o Show case info in progress window
e Produce case summary report for multi cases

@ RAWout.py : raw out multi .sav cases in the specified path
to .raw files

@ MHDCAGdj.py: adjust MH DC
@ MHACAGd;.py: adjust MH AC generation
@ adjustV.py: adjust voltage of selected buses




Exploiting PSS/E Functionalities

MHSum-Retrieve and Display Data
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Exploiting PSS/E Functionalities

SumAll()-Customize and Export Data
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Exploiting PSS/E Functionalities

SumAll()-Customize and Export Data

CaseSummary20120507.x1sx


CaseSummary20120507.xlsx

Exploiting PSS/E Functionalities

DC Adjustment Program

7 HEE
DC Before Adjustment DC After Adjustment

There are in total 4 do ines and 2 Bipoles in MH system

MRO_05_RD-DC, BE7O36

MRO_DE_RD-DC, B67037

MRO_D7_HY'DY, B67035

MRO_D8_HY-DY, 667035

The total DC loading is 29383 M/
i Pole 1378.3MW
BiPaleZ: 15805 MW

Current Northem Collector System Generation : 309801 of 36125 M/
Flant M ## Urite ON

LimeStone 1740 100f10
LongSpruce 971 100f10
Ketile 10269 120f12
Keayask 00 PET]
Conawapa [} 0of

AC fikets and plant vokage contiol need to be adjusted as required!

Maimum MH DE = 3350.0 M/

Please inpu target DC or changein the DT and the sieps in which the adjusiment il be performed!

CunentDC (Mw)  [23383 Taget DE (M) | Adfust DC By (Mw])

Steps Adjust DT

Please input target MH-IS transfer or change inthe transfer and the steps in which the adjustment will be peformed!

Cunent MHAIS (Mw) [21725 Target MH-US (Mw) [2000 Adiust HH-US By ] | Steps[3 Adiust MH-US

Load Cass: | Open Save




Exploiting PSS/E Functionalities

DC Adjustment Program

4
D Before Adusiment

DI Alter Adjusiment

Thete are n total & dclnes and 2 Bipoles in MH system
05 AD-OC. 667036

MRO_DE_RD-DC, EE7037

MRO_O7_HY-DY. 867095

MRO_OF_HY-DY, 667035

The totsl DC loading is 2938.9 M/

BiPole : 13783 MW

Bi Pole2 1560.5 M/

Current Northern Collector System Generation : 30380 of 38125 M/
Plant [ #Units ON

LimeStone 1740 100f 10

LongSpruce 8971 100f 10

Kettle 0269 120112

Keeyask 0o ol

Conanapa 00 o0

4C fiters and plant voltags control need to be adjusted as required!

Masimum MH DC = 3350.0 Mu/

There are n total 4 dc Ines and 2 Bipoles in b system
|05 AD-OC. 667036

MRO_DE_RD-DC, BE7O37

MROZO7_HY-DY. 6670395

MRO_OE_HY-DY, 667035

The totel DC Ioading is 2760.0 Mt

8iPole] : 1292.4 MW

BiPole2 1485 6 M/

Current Northern Collector System Generalion : 29000 of 38125 Mu/
Plant [ #Units ON

LimeStone 10823 9010
LongSpruce 8346 9010
9732 11012
Keeyask 00 0ol
Conawapa 00 000

AL fiters and plant voltage control need to be adjusted as required!

M asimum MH DC = 3360.0 Mu/

Please input target DC or change in the DT and the steps in which the adiustment wil be performed!

ConentDCMw)  [27600 Target DE [Mw]

Please input target MH-US liansfer of change in the transfer and the steps

Curent WH-US (M) [2000.4 Target MH-US [Mw) |

| AdiustDC By (Mw) | Steps Adiust DC
in uhich the adjustment wil be performed!
Adjust MH-US By (Mw] | Stepe[3 Adjust MH-US.

Load Case: |

Open Save
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AC Adjustment Program

AC Aer Adjustment

MH AC Adjustment
4C Before Adusiment
PLANT Vs Pout/Pman  Uris ONZAI
Kelsey 251.00/315.00 o
[uiusknatin 20000722230 ]
| Jenpe: 1165013380 5/
Grand Rapids 473.83/473.30 414
Sekik 000113200 o2
10/386.50 03
Fine Falls 83007103 60 B/6
Grea Fals 1350013360 65
|ictiu Fats  sao0ress0 a8
Seven Sisters 165.00/165.40 B/
Slave Falls 68.00/68.00 38
Porte duBois  78.00/78.80 1818
St Leon 19.07/93. hul
St Joseph B3/13%800 4
[\ irvipeq River 531.00/611.30 50750
4l AC Stations 1683 76/2525.00 i
Note
Select a Plant Units in the Plant
1 : [663768,'1]
[Wuskwatim 2 : [669763,°2 l
6
\Grand Rapids 4
Sekik. 5
Brandan 3
IPine Falls
(Great Falls
Mednur Fals
Seven Ssters
Slave Falls
|Pointe du Bois
Bllamn
St
MNDEQ Rwav
Al AC Stations
Selected Plant Plen (M) ‘HSSD Ma () 133.80

Adiust To MW Adiust By ()

this: station, Caloulate

Steps: ||

ON Synos #:

Adust




Developed Tools for VSAT

Developed Tools for VSAT

VSAT Tool

Extract data from VSAT contingency study results and
customize the output in excel files:

@ Thermal violation
@ Voltage violation
@ Voltage collapse
@ Var violation

Contingency Converter
Convert contingency files from VSAT format to PSS/E format.




Developed Tools for VSAT

VSAT Tool

VSAT Reports to Excel

Type of Report Al seected rpt Fils:

Overload v (5PC-75-55-SISINSAT-SPC-75|Results-SPC7S|201750-TFRO-SPLIS-MHSP-GRABD-ovl.rpt a
(SPC-75-55-SIS{V/SAT-SPC-75|Results-SPC7S|201750-TFRO-SPLS-SPHH-GRSD-ovl.rpt
(SPC-75-55-SIS{VSAT-SPC-75|Results-SPC7S|201750-TFRO-LISSP-HHSP-GRSD-ovl.rpt
(SPC-75-55-SIS{V/SAT-SPC-75|Results-SPC7S|201750-TFRO-LSSP-SPHH-GRSD-ovlrpt

5 555 AT T Res SRS SO TR B USSR G it
(SPC-75-55-SIS{V/SAT-5PC-75|Results-SPC7S|201 750-TFR 1 05-5P, 15-SPVH-GRABD-ovL 1o

52C 755 SEEAT S TS Rl SPCTDITS0FRI DS LSEP R0 o vpt
(SPC-75-55-SIS{VSAT-SPC-75|Results-SPC7S|201750-TFR1 05-LISSP-SPIH-GR40-o1
(SPC-75-55-SIS{VSAT-SPC-7S|Results-SPC7S|20175P-TFRO-SPLS. MHSP-GRAED- am o
(SPC-7555-SIS{V/SAT-SPC-75|Results-SPC7S|20175P-TFRO-SPLS-MHSP-GR480-01
P75 35 S15{VSAT 3°C.75{Resulo-SPCTSIZD1 755 TFRO-SHUS HiGh-GRSD-oe

e 75 35 S2MoAT S 7oiRen e SPCTal2D 7o TRD-SPUS S GRABET T vl 5t
[5PC-75-55+SISINSAT-5PC-75|Results-GPC7S|201 75P-IFRO-SPUSSPMH-GRAE0-OVL1DE
(SPC-75-55-SIS{V/SAT-5PC-75|Results-SPC7S|201 75P-IFRD-SPLIS-SPVH-GRSD-«

52C 755 SESAT S TS Rl SPCTSIO T IFRUss  GRASD vl
(SPC-75-55-SIS{VSAT-SPC-75|Results-SPC7S|201 75P-FRO-LISSP-SPVH-GRAZ0-ovL 1o

e 75 35 SoVeAT SPC ToiRen e STl 7o TR S MY CRgnD o 5t
(5PC-7555-SIS{VSAT-5PC-75|Results-SPC7S|20175P-IFR 105-SPLIS-SPVH-GRAB0-ovL1pt
(5PC-75.55-SIS{VSAT-5PC-75|Results-SPC7S|20175P-IFR 10S-LISSP-MHSP-GRAZ0-ovL1pt
(5PC-75:55-SIS{V/SAT-5PC-75|Results-SPC7S|20175P-IFR L0S-LISSP-SPVH-GRAB0-ovL1pt
52 7555 SISAT-SPC T Reslts SPCTEIS01 WP TERO-SPLS HEP-GRaBD-o 5t
(SPC-75-55-SIS{\/SAT-SPC-75|Results-SPC7S|201 7WP-IFRO-SPLS-SPHIH-GRASD-ov. 1

e 75 35 S91VoAT S 7o Remte ST 01 P ERD, P AP R oot
(SPC-75-55-SIS{VSAT-5PC-75|Results-SPC7S|201 7WP-IFRO-LSSP-SPHIH-GRSD-ovlrpt
(SPC-7555-SIS{VSAT-SPC-7S|Results-SPC7S|201 7WP-IFR 105 SPLS-HHSP-GRA0-ovL.rpt
(SPC-7555-SIS{VSAT-SPC-7S|Results-SPC7S|201 7WP-IFR 105-SPLS-SPHH-GRAS0-ovl.rpt
(5PC-7555-SIS{VSAT-SPC-75|Results-SPC7S|201 7WP-IFR 105-LISSP-HIHSP-GRAS0-ovlrpt
(5PC-75-55-SIS{VSAT-SPC-7S|Results-SPC7S|201 7WP-IFR 105-LSSP-SPHH-GRA0-ovlrpt
(5PC-75-55-SISHVSAT-5PC-75|Resuls-SPC7S|202250-TFRO-SPUIS-HHSP-GRABD-ovl.rpt

A rpk File of the Specified Type:

Al Files in the Folder of the: Specified Type:
CHEPC 7555 SISVSAT SPC TS Ress TS

The fine and buses table:

Combine facities vith vilations more than: |1

Max Transfer Level Cansidered: o

Summery-TPL




Developed Tools for VSAT

VSAT Tool
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GE-MARS Automation

GE-MARS Automation — Tools for GE-MARS

Tools

@ GE-MARS Run Tool

@ GE-MARS Data Modifying Tool
@ Modify data in the input data file
@ Control input and output files

@ Control specified reliability index
@ Display reliability indices

A




GE-MARS Run Tool

Gl

ARS - Run Tool
Working Path:
CHGE-MARS

MIF: | mars-new.in0S
Shape: shape.in17
OuputFles: [ marsnow
drea: [ iso | Pesk Load (M)

Run Diferent Cases:

Area or Pool Name! 50
Target Index:

LOLE (daysiyesr) v

Adjust Parameter:

Cap A () v

ort Cases Min and Max Range:
Miax Mamber of Trizks: o
Number of Repications During Triak:

Humber of Replicatians For the Last Trial

it Log Log Pl Name: [ mers new
Simulation Tine

From:

Replications;
Study Vear

Cap Adj(ris)

MIF, Load, Shape, Study Year, Cap Adj, Peak Load:

rars-neu.n0S, marsin02, shape.ni7, 2017, ,

ars-new.in0S, mars.n02, shape.in17, 2020, ,

Adiust Parameters to Mest the Index Requrements:

Valug!

01

Pin Value:
0

1500

Load: | mars.inoz

100

2020

Out Names:

mars-ne-2017
mars-new-2018
mars-new-2013
mars-new-2020

Intercomected v
Tolerance:
[

M Value:
1000

Add an Area to Adiust

Results Display Options:

Interested Area: | s B
MIsO

Indexi [LOLE (daysiyean) v LOLE (daysyear)
LOLE (hours/year)
LOEE (Mihiyear)

Calulated Indices:

Adjust Pore Than One Area:

#rea Names, Target Index, Value, Tolerance, Adjust Parameter, Min Value, Max Value

Eereres I - B |




GE-MARS Data Modifying Tool

Gl
Werking Path: MIF: Hew File Name:
test.inds marstiew. 05
Add Uit Data
Unit General et
UnitNeme: | GasunT #reaNeme: | s #of Urits: #of Urits in Plant: | =
Installtion Date: | 013an2017 Retirament Datsi | 013anz099 Unit Typs: [ TH v Uit summary Type: | CT-GAS
Unlt Capacky and States
Unit Size (MW): [ 29 Murmber of States: [ Trenskion Rates: [ sporec | Capacky % | Statel e
Statet
Statez  0.00 o

Remove Areas:

Add Data




Summary

Summary

Automation Using Python (For PSS/E, VSAT, GE-MARS)
@ Retrieve Data

@ Modify Data
@ Control Parameters
@ Export Data

V.

@ Improve Efficiency and Save Time.
@ Reduce Chances of Errors.
@ More Fun




Questions?

Thanks!!!
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