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ETAP Modules | ETAPV.2024 71=

ETAP Base Package

Panel Systems

AC Network Analysis

Protective Device

Geographic
Information System

Power Quality

Ol

Ooono

Intelligent One-Line Diagram
Wind Turbine Generator

PV Array / Solar Panel

Smart Inverter

HVDC Transmission Link

Line Constants

Cable Constants

Libraries / Warehouse
Datahub

1-& 3-Phase Panels
ANSI/NEC/IEC

Load Flow /Page 05 ~
Load Schedule

Short-Circuit ANSI

Short-Circuit IEC

[] Short-Circuit GOST

[ ] | Motor Acceleration - Dynamic

odom

Motor Acceleration - Static
[] Failure Mode Analysis

AC Arc Flash - IEEE 1584 /Page 09 ~
AC Arc Flash - NFPA70E

AC Arc Flash - ENA NENS 09

AC Arc Flash - DGUV-1 203-077

AC ArcFault - High Voltage

AC Arc Flash - Auto-Evaluation

DC Arc Flash - DGUV-1 203-077

‘ DC Arc Flash

‘ LRA - NFPA 780

LRA - IEC-62305

Star Coordination & Selectivity /Page 07 ~
Star Sequence - of - Operation

Star Short - Circuit

Star Auto - Evaluation

Star Z - Impedance Relay, T&D

Star Z - Sliding Fault & Line Loadabilty

Intelligent Geospatial Diagram /Page 15 ~
ESRI ArcGIS Import + Incremental

CIM Import

CIM Export

KML Import

Multispeak Import

XML Export

OSM Import

WindMil Import

NPG Import

Hamonic Load Flow /Page 12~
Frequency Scan

Filter Design & Sizing

Unbalanced Harmonic Load Flow

Unbalanced Frequency Scan

Flicker Analysis




I Base Package [ ] Option Module

Transformer

Transmission

Distribution

DC Systems

Control System

Cable Systems

] /Page 17 ~

Transformer Sizing

Unit Transformer Tap Optimization
Unified Load Flow /Page 16 ~
Time Series Unified Load Flow

Quasi-Dynamic Load Flow

Contingency Analysis

Optimal Power Flow

Voltage Stability

Line - Ampacity

Line - Sag & Tension

Unbalanced Load Flow

Volt/Var Optimization

Load Allocation

Fault Management & Service
Optimal Capacitor Placement
Reliability Assessment

Unbalanced Short Circuit - ANSI
Unbalanced Short Circuit - IEC

[] Unbalanced Short Circuit - GOST
Unbalanced Short Circuit DC - ANSI
Unbalanced Short Circuit DC - IEC 61660
Dynamic Short Circuit
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DC Load Flow /Page 05 ~
DC Short-Circuit

DC Arc Flash

Battery Discharge & Sizing

DC Short Circuit - GOST

AC Control System Diagram
DC Control System Diagram

U/G Thermal - Neher-McGrath /Page 16 ~
U/GThermal - IEC 60287

[[] U/G Cable Magnetic Field

Cable Pulling

ICEA-P54

NEC

IEEE 399

IEC 60092

IEC 60364

IEC 60364 - PE Sizing, Electric Shock
IEC 60502

BS 7671

BS 7671 - PE Sizing, Electric Shock

NF C15-100

NF C15-100 - PE Sizing, Electric Shock
NF C13-200

AS/NZS 3008

/Page 15 ~

Switching Sequence Management

Switching Optimization
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ETAP Modules | ETAP 2024 712 M BascPackage [ ] Option Module

Transient Stability /Page 13 ~
Generator Start-Up
Motor Parameter Estimation

Dynamics & Transients

User-Defined Dynamic Model

Oooogo

Dynamic Parameter Estimation & Tuning

[] | IEEE 80 & 665 Method /Page 15 ~
Finite Element Method

Ground Grid Systems

EMTP-RV Interface /Page 13 ~

]
ElectroMagnetic Transients [ PSCAD Interface
[] OPAL-RT Interface

Intergraph SmartPlant /Page 18 ~

O
Infrastructure Mgmt. Interface [ AVEVAElectrical / Engineering
[] AutoDesk Revit

O

Train Performance Calculation /Page 21 ~
Train Unified Load Flow

Railway -eTraX Train Unbalanced Short Circuit

Excel Import - Track

B LandXMLImport

Harmonics /Page 12~
Grid Code PQ Capability

Dynamics

Basic /Page 11 ~
Controller Digital Twin Advanced

Development
| AC Control Systems Diagram /Page 17 ~
Contro SVStems DC Control Systems Diagram

NetPM GIS Excel - Import /Page 18 ~
Project Merge MS Access - Import

SKM - Import

EasyPower - Import

CYME AutoCAD - DXF - Export

XML - Import AutoCAD - DWG - Import

XML - Export AutoCAD - DWG - Export

Induction Machine Load Ticket

Universal Mapping

Matpower

R N N EEEN

Data Exchange

|IEEE Format - Import

PSSE RAW Format - Import
PSSE RAW Format - Export
MS Excel - Import

MS Excel - Export

Paladin DesignBase
ANAFAS

ArcFlash /Page 05 ~

Pipemarking
e-Labels
Lockout Tagout

Equipment Symbols
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ETAP RT Modules | ETAP 2024 J1=

ETAP RealTime2 LR [12t 242 MeHs|0f

ERiote & ASLLL

Electrical SCADA - eSCADA

Power System
Monitoring & Simulation -
PSMS

Advanced Distribution
Management System
- ADMS

Energy Management
System - EMS

Intelligent Load
Shedding - ILS

Virtual Monitoring /Page 22 ~
On-Demand Monitoring

OPC-DA Protocol

OPC-UA

IEC 61850

Modbus

DNP3

Wave Capture(COMTRADE)

SCADA Integrator

Sequence of Events Playback

Sequence of Events Historian
Real-Time Historical Trending
On-Line / Remote Control

IEC 60870-5-104

ICCP Server

ICCP Client

ETAP Online (e-web)

Pl Interface

OO0 0Oddd Ooooddododon

Model-Driven Monitoring & Alarming /Page 22 ~
State Estimation & Load Allocation

Real-Time Predictive(What-if ) Analysis

Historian Predictive(What-if ) Analysis
Short-Term Load Forecasting

Energy Accounting

Switching Sequence Management

‘ Switching Order Management

Alarm Event Link

Asset Management

Operator Training Simulator

GIS(Geographical Information System) /Page 25 ~
FLISR(Fault Location Isolation & System Restoration)

Volt-Var Optimization

Switching Optimization

OMS(Outage Management System) Interface

/Page 24 ~

[]

Automatic Generation Control - AGC
Load Sharing & Frequency Control
Ecomnomic Dispatch

Interchange Transaction Scheduling

Unit Commitment

[ ] | FastLoad Shedding /Page 27 ~
Load Shedding Validation

Over-Load Management

System Restoration
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o278 A | Program Introduction

® i
e ta p Global No.1 Electrical Power System Analysis & Operation Software G LG BAL

No.1 SOLUTION

Introduction

ETAP(Electrical Transient Analyzer Program)2 S MIHI =120k HXILINS0| 21-sH 1 245t
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Application
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Oil & Gas Transpotation Plant Construction Nuclear Generation Renewable Energy

Network Analysis / Panel Systems / Arc Flash / Protection & Coordination / Power Quaiity / Cable Systems
Cable Sizing / Dynamic & Transients / Renewable Energy / Distribution / Ground Grid Systems / DC Systems
Control System Schematics / Transmission Systems / Geographic information Systems

QA Standard

Quality Assurance Program2 ==& AMIEE Z=4061H HE iR LU B

=00 BAEE T=T4S 230t ASULL
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ACCREDITED

ANSI/NCSL Z540-1

United States Code of Federal Regulation, Title 10 CFR Part 50, Appendix B

Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants

United States Code of Federal Regulation, Title 10 CFR Part 21

Reporting of Defects and Noncompliance

United States Code of Federal Regulation, Title 10 CFR Part 50.55

Condition of Construction Permits, Early Site Permits, Combined Licenses
and Manufacturing Licenses

ANSI/ASME N45.2 - 1977

Quality Assurance Program Requirements for Nuclear Facilities

ASME NQA-1 (includes Subpart 2.7) 1994, 2000, 2008, NQA-1a 2009 addenda

Quality Assurance Requirements for Nuclear Facility Applications

IEEE 730.1 - 1995

IEEE Guide for Software Quality Assurance Planning

CAN/CSA-Q396.1.2-1989

Quality Assurance Program for Previously Developed Software Used in Critical Applications

ANSIN45.2.2-1972

Packaging, Shipping, Receiving, Storage, and Handling of Items for Nuclear Power Plants

|ETAP Partners|  Schneider | f4uexacon | AVZVA ‘ @esri ‘ (@ osi




www.etap.co.kr

Digital Twin Platform | Design, Operate, and A

ETAP Electrical Digital Twin2 & HISH =X MU 210120129 25
T2 AARO 23 U RTE+ HAFHAENX DXIELS JIsohil ot Sg ¢

Automate

Optimize
Digital Twin
Platform

SAMBZA AM | Authority Distributor

ETAP [H$HII=2 ZAIZ AR (F)MSHIOIEHIARIS 1994 F ta_
ETAPE =i 23610 UM, H2{20[0) T4 2240 ETAPIHETAP  faalil) \o
Real-TimeS HIZ5H01 ROHR2, SINETZSO] HiRtAe! 228 S8 -’
ZI5HD 6H0 UBLICH TS 2H A0 OIHEXISH 22 QIR EHL :

ﬂg-‘?’-g?ﬁg, g_}tjlgggg% -’.*-gﬁfﬂELJD We provide the best SOLUTION for 35 years.

(Z)MZUIOIELA|AE] SEOUL DATA SYSTEM CO., LTD.

ME A Z M7 UM = 583 QESZLIQIHIZLAMEH AS 910-9112
Tel : 02)2649-9345 / Email : etap@esds.co.kr, sales(@esds.co.kr
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Data Collection & Synchronization, Network Modeling & Project Management

etapAPP™ | slig oz 45 2 22| etapWeb™ | aizg yztst o 212
=] % gl X|2] 27t AH| YXIZ QB HOIA Synchronization & Security - HTML5/JS based web interface

JISE S0t ©3 A|ARS P HE G T « Load Flow & Short Circuit simulations
AZtSfet Ot OHLIEL HE HIOIE 2%S 2HAst . . + Asset Management interface

- Sync multiple users to 1 master project
2 A=EHEHE S2 OI2 120! ) + Real-Time dashboard integration
= A= HSHE S8 D= 1AL - Wireless data exchange between users 9

__________________ L - Synchronize with ETAP model using NetPM™ SR CT
Data Collection & Verification

+ Windows authentication for security
- Collect data, verify existing data & transfer to ETAP - Capture information for inverters and
- Add nameplate & rating data smart inverters and synchronize with ETAP.
» Capture equipment pictures & link to model
« Tabular data view

- Searchable list of textbox comments

- Validate collected data and graphical load flow
results on the app

System Modeling

« Accept / Reject data changes

« Build & modify one-line diagram

- Layered drawings for subsystems

- Geo Tagging - equipment location

- Smart connections including Auto Insert

« Interface layout optimized for tablet usability

« Improved dark mode on the Android platform

- Custom colors for one-line diagram equipment

NetPM™ | =p1oC Jjtio] ZE A7) U 213

Network Modeling & Improve Productivity Increase Engineering
Management NetPMS H2I1X0| |REAS HIZ6H [120] Design Quality
« Accelerate project change manage HI2IL SAI0 240 Z0{0t ZUHE 2ole = NetPM2 LIFst METE0 Qo HSkl=
- Improve engineering design quality ASLILE 0= Sott 7129 &XkH0IM LIELE= 2 BHSS ME0H A6t - E
« Built-in review & approval process AIZE X1 244210 SES YXIotH LS KRS ETAPIH ST |3t6HH, 2442 1t9)
- Joint operation & control REN GHE ~A = ASUTH AZIMES HS SN £ ASLICH
» Simultaneous modeling & analysis
etap etapAPP”

- Single source repository for all changes
- Base & Revision data synchronization

» Collaborative GIS model Management &
Synchronization

Accelerate Project Schedules
etapAPP, Desk-Top, Mobile, Tablet PC S

Crfst ZIX|E 2=0t01, 1H= 28 8 & &1t

Ze xeis Mash| Iloﬂom 20| H2IP} g
SAI0) S 2340101 HH HRUBES $8HOR

A2 & USLICH AT DE Y= NHE P,
ZRUTHON OJoH MEEIT IR SEEI0H 2RI &




System Modeling & Visualization

Modeling & Visualization | zz3=0 232 &

ret

HSE HME So MR & UD USE EAE
JIEIOR IF U HT HES Ast AIA A
9 2N E2ERLIL

One-Line View Alarm Events SCADA HMI

Multi-Dimensional Digital
Twin
- Intelligent One-Line Diagram

» Multi-dimensional planning using project
wizards

+ Rule-based data entry & modeling
« Scenario visualization & simulation
- Intelligent data exchange interfaces

- Server-client applications with user access
control

- Base & Revision data layers with merge
management

» etapPy™-Scripting & Auto-Study using Python™

Feeder Substation & Network
Diagram

Intelligent One-line View

» One-line diagram & templates

« Synchronized electrical geospatial diagram + Auto-Build - Automatic equipment connection mode

substation & equivalent circuit views « Built-in intelligent graphics
+ Model 1,000s of components as an equivalent feeder < Network nesting
- Generate a logical feeder layout for individual or

groups of feeders in single or multiple views

« Synchronized GIS & one-line views

- Show simulation results on geospatial & feeder views

-

-

i
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Web Dashboards

Network View

Geospatial View

Geospatial View

- Intelligent electrical GIS view
- Distribution equipment modeling
- Intelligent circuit tracing & loop detect

- Incremental import from ESRI® & CIM

CYBERSECURITY | xtoit=ot

Modern Internet Facing Application Security
« ETAP License Manager

+ Mobile field data collection & synchronization
(etapAPP)

« Network Project Management (NetPM)
« ETAP Real-Time HMI Viewer (eSCADA)
« ETAP Real-Time thin client dashboards (eWeb)

eAPI™

etapAPI= RESTful Style= ETAP Software®t
Web Service 210 42284 &l o24S
o

o
HS6t= A2 28 2EYULICH

« Connect to ETAP from any device, any platform
« ETAP services over REST API
« Secure connection (https) to DataHub™
» Readily implemented as a Python client in etapPy™
» Run scenarios, studies, get project data, all
from your tools

eLabelMaker™

ETAP elabel MakerE 20t CHSe OHIHE,
A2 2FAREL, &4X] 10 S0| HHEE L5t
Arc-Flash LabelS HIZFer &= USLICH

» Graphical tool for creating Arc Flash Label templates
- Create modern Arc Flash Labels

+Include QR codes

- Localized labels

Page 04



Power Flow Analysis Short Circuit Analysis

Power Flow Analysis | zzizz 24 Short Circuit Analysis |

A0S 24

Load Flow Unbalanced Load Flow

i ~ N Key Features
AQFBS SOIGID, TREM, MaM 9= ST 3A 510 THAAH| T HIZE B ALAl
HE 9 MAGH AL SO HSEE ETAP) 9 S H2UHS 0 T3 ALMISH Z2240] bzl
SHAIZ{O| 27| =0l |} =S} » 3-phase, 1-phase, & panel systems
. . . o « Load terminal fault calculation & report
- Automatic equipment evaluation « Result visualization via ETAP GIS map o
L . . « Short Circuit Result Analyzer
- Extensive violation alerts & reports «Various grounding system types ) B )
. . « Display critical & marginal Alerts
+ Load Flow Result Analyzer - Series fault or open-phase modeling

o + Looped & radial, AC & DC systems
« Auto-Run load flow upon network modification

or scenario changes

ANSI/IEEE C37 & UL 489

TRt 9! IO SEMDE HESH| ol

LSt DS QAQHIHHAES FEH M2t
[OF=N-]

o
NSO BHEGHH, st EMEIE HSSLIC

« Plot Analyzer support for 1-phase systems
« Enhanced GIS calculation and display

« Improved networks under VFD - no-load, parallel
and meshed network

« Supports capability curve for renewable sources

« Calculate 2 cycle, 1.5-4, & 30 cycle balanced &
unbalanced faults ( 3-phase, L-G, L-L, L-L-G)

« Generator circuit breaker evaluation

- Optimized performance for solar panel and
inverter control, converges better and faster

- Supports user-defined Python report in Report
Manager

. =
| 5‘ O EF TR
= ¥ E [ :
------------------------------------------- : - i e
e )
S T W '
DC Load Flow = S e
TR 4HI0 HHIHE S50l e T i —] B ] s
st A|mO| T2EM JISE HIES == =05 = = L.

- IEEE 946 Standard

- Battery storage auto-activation L ____.__.

+ Rectifier / Charger / UPS actions Time Domain Load Flow .
AIZHASH S HEI SIS B Distribution Short Circuit
SMZ IS 2018 A YO, AC X DC HEO R
E*||=|*-|g II_?_Ja-l.u E!E Eltl ggg E'—'T% Egg 71'%0'”*"9] *I'J_'_;
o SAI CHUEQ! TR U im0l TRHAEIO) [Ht

« Support for Smart Inverter, STATCOM, SVC, VFD

- Graphical results & plots for SVC, STATCOM, VFD

induction & synchronous motors +Run & evaluate all fault types in 1 study

« Fault current as function of time with
AC&DC decay

« Simulate protective device responses
to fault currents & configuration changes

« Expanded AC/DC element plot parameters

- Improved networks under VFD - no-load
parallel and meshed network

« User-defined Python report

!m"' - -~y

e e

- THE -
Foer i~
e
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Bl € "

T

Solar & Wind Farms / Micro-grids / Distribution /

Railways / Aircraft & Airports / Marine Vessels
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Balanced & Unbalanced Networks

Fault Management Service

Restoration

CHE O SAICHEROIALD E= QX
HAZ st MEY|E S 20| HE ©H
AZIOZ 0I5t HEkS BMGID, MEEE
ofSt X|X0| JHHHES ABHICH

- Gain insight to feeder reliability

» Minimize network losses & the number of
overloaded elements

IEC61363

Mot gl oo TEES YISt HAHSS LS
OFRIGIHI A HIBH0 AIZ1SS BHAAIZILICL

- Transient fault analysis
- Device duty evaluation

« Consider preload conditions

« Alert visualization, tabulation & reports

- Identify post-fault restoration strategy {;ﬂ : 3
- Integral component of ETAP OMS™ x TEL o} -
ol <E: B i X
S e — . =
= i ' HEN T o = |
= ermerEEE - 1L 1113
—_— - = ___; —
= o = === 3 S s
T T s .
— - s il il -
e = A GOST R-52735 & R-28249
i - = GOST #ES JIZC= 12 & M HISH
- Chet BerXQl A M s BMS HISELIL
« Periodic & aperiodic components
IEC 60909 « Consider pre-fault loading conditions
HEWM STt LSt TS Al sH0] - Radial & multi-loop circuit calculations
ADHZC )18 ZSID, ISR aHigyyy T OUPtreportinRussianlanguage
SMZAME HIWOHH A0 THE PEEE
2ANZLILC L.
DC Short Circuit - ANSI & IEC
- User-definable voltage C factor
- Z adjustments for max/min Ik &Ik DCHEH M A DHRE 240H0 2= 2HIEE
- Auto-application of K correction factors N ZAS =L
+ Meshed & non-meshed networks - ANSI / IEEE 946 / IEC 61660*
f— - = Thd - Fault currentrising time
' "l@ _ﬂﬁ y « Peak fault current, time constants, time-to-peak
o = ;: steady-state conditions
= " T =] .
= { _;_ ,:-- - Battery & charger modeling per |IEEE standard
-.-_.' : o ,—:r- . I— = 3
T..'.' F I f lL I-. | S
"-“:i 1— . |.—_ ﬁ"" = —
. rSh. K ) 9 f? o -
N Y T gy
2 . {- .
i= L F I I ] F iy i i i
] JI o ==l f R s — i ; i —
i. & ‘} U él ‘ 17 : ['gl E' I- L i-: .‘-IE oy n F.- l
a 1 — 1  } l E
LR =— 11 1]l If
i = 1y - -4
I

Unbalanced Network
Short Circuit Analysis

Unbalanced Network
Short Circuit Analysis

International Standards:
« |[EEE Standard — C37 Series

« [EC Standard - I[EC-60909, IEC-61660 &
IEC/IEEE 62271-37-013

+ GOST Standard - GOST R 52735 & GOST 28249

Unsymmetrical 3-phase &
1-phase AC System and
unified AC & DC system
modeling

« Phase domain representation of 3-phase &
1-phase systems

« Modeling of unsymmetrical 3-phase lines &
cables, etc.

» Modeling of coupled 3-phase and 1-phase lines

+ Modeling of special distribution transformers
(open-delta, Scott-T & booster XFMRs, etc.)

- Unified AC & DC systems combined with
rectifiers/converters

+ Analysis of a fault in DC system automatically

includes effect of AC system components and
vice versa

Short Circuit Simulation
for Shunt Fault Types

- Fault types - 3Ph, 3PhG, LG, LL, LLG

- Fault phases - ABC, ABCG, AG, BG, CG, AB, BC
CA, ABG, BCG, CAG

- Simultaneous shunt faults of different fault types
& phases at different locations

Short Circuit Simulation
on GIS System

« Fault calculations on user-specified shared buses

- Fault calculations along user-specified feeders

- Feeder fault calculation on all junction points or
multi-connection junction points

« Device evaluation for protective devices in GIS
systems including those specified in edge editors

Page 06




Balanced & Unbalanced Networks

AC & DC Device Duty
Evaluation

« ANSI/IEC AC device duty evaluation based on
all fault types - 3-phase, LG, LL, & LLG

« ANSI/IEC AC device duty evaluation based on
all available fault phases

+IEC-61660 DC device duty evaluation considering
rise-time constant and peak or quasi steady-state
current

+ ANSI DC device duty evaluation based on user-
specified worst case modeling

ANSI & IEC Standard AC
Short Circuit Analysis

- Complying with latest version of ANSI &
IEC standards

- Simulation of all possible types and phases
shunt faults

- Simulation of single shunt or simultaneous
shunt faults of different fault type & phase and
at different locations

» Device duty evaluation and alerts based on all
fault types and phases

Short Circuit Report &
Visualization

- Datablock for rating and results displayed in
both OLV & GIS views

- Underrated devices alerted by color in OLV &
GIS views

« Current waveforms for GOST AC & [EC 61660
DC system fault calculations

+ Detailed reports for short circuit analysis

BEERS SEDERAEA @ 8=

T
:.. B [ — - .
AUrdsnr LEPFERUEL QUCE L s bLE
._Iu ¥ = = =
i LR
& B
= 4o
= =y H
= = ; i —i
T - i
e = o =R = =
u - _i 'i*“ =
7 was = -
it =H e

Measas @

DC System Short Circuit
Analysis per IEC-61660

- Calculate total fault current and individual
contributions

« Fault calculations include peak, quasi steady-state
current, time to peak and rise-time constant

» Device duty evaluation on rise-time constant and
fault current, peak or quasi steady-state current
at users’ choice

+ Radial and looped systems with multiple sources

Generator Circuit Breaker
Duty Evaluation

« Duty evaluation per IEC/IEEE 62271-37-013
and |EEE C37.013

GOST Standard AC Short
Circuit Analysis

» Complying with GOST R 52735 (ACHV) &
GOST 28249 (ACLV)

- Adjust cable resistance due to fault current

« Induce effect of arc resistance at fault location

i - Consider contact resistance and relay coil

i impedance in LV system calculations

E - Options for AC decay of synchronous and

i induction machines

i « Generate fault current waveforms with respect
i totime

4 S AT 8 31 ]
TR R

et R
| mzf § 37 OALER MG
Y + -_—{Eu ; _1 £ 3 By
e BE

STAR™

STAR™ | HF)| BEY 2 HSHE

Key Features

- Graphical interface & characteristics plots

- True-to-the-form protective devices

+ Rule-based design & assessment

- Animation of sequence-of-operation

« Embedded analysis modules

» Analyze system protection & mis - coordination
- Detailed device settings reports

« Extensive Verified & Validated library

TOC Coordination
& Selectivity

AIZH M S Ed &0l Ho s A
3tjl== U=
— o= o

EAMES et et J|

« Time-Current Characteristic Curves

- Protection zone selection & viewer

« Zone Selective Interlock scheme

« Detailed device setting reports

- Automated Coordination Evaluation beyond
Min Time

« Star View TCC
- Motor line & Terminal acceleration curve
- Minimum Time Area
- Visible/Invisible Curves from right-click menu
- Find Min Time Difference in Normalized View

- Visibility and display enhancements

1|:||r

[ FH - |
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Protection & Coordination

Sequence-of-Operation -
SQOP

- Device failure & backup operation
» Normalized (shifted) TCC curves

« Sequence of events viewer

- Star Sequence of Operation Slider

« Ignore Maintenance Switch in Sequence

STAR™

Automated Protection &

Coordination

- Automated & intelligent detection of - User-Defined Fields for protective devices
protection zones - Template editor per equipment type with

- Automatic selection of worst-case import & export capability

« [dentify false tripping & mis - coordination - Data Manager with editing capability including

- Support of NEC, IEEE, [EC standards & guidelines data revisions

- Automated display of Time Current Curve & - Report Manager with preview & comparison
Damage Curve of UDF values and creation of Excel Report

« Graphical criterion violations & alert

of Operation e e PR e e T T Ml s
G e e = ..._-;-“ - B e e o= = mm
- = @08 8 e 1=
| sl YD (- '—'_E [ ﬂ_ il :
- o3 = ey [ B BB & - I
| '= e P Pom (faw fee O OO O o '
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--;-__-'_i_ Ve | e 24 2 s i T WL s Rnh et | S ———— 3 ; |
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[Emes: € TEru i * thwm Jopmie o T e e tens B e -
% & " o Vi bR dnerediv-iriierod . Y o 8@ ® = i
= e P 71 28 .
[l30 o = et Pt 061 ¥
' Boost productivity & save time with automated protection & selectivity
Device Settings Report Protective Device Protection & Coordination
« Filtering & sorting based on substation Digital Twin Elements for Modeling Rule Book
« Customizable device settings report Network Protection EEHE U AT B IEES AIEE O
« Tabul rt to Excel f t - =
Sl HE IS EEhE « Medium Voltage Circuit Breaker XA 2HsE 220| J|2FRSLICH
- Generator Breaker category - IEC/IEEE 62271-37 AMAZ0H ESEOZ ME5 = Chst Bt
-013 Std. JIZES =2 HHEGHALE AKX HEGH
+ Quick-Pick with sorting & filtering M2stA Ol [ 2M2 Qs [ ) |52
- Low Voltage Circuit Breaker HZ8H |
::— - Expanded short circuit ratings
|== = 1 - Slash Rating for ANSI molded case breakers feeteCh s
' . = = = i - Individual-Pole Interrupting Rating for ANSI s P e L g
HEIES - ; &IEC S e oo oncicies

Protective Device Library

- True-to-form modeling
- Latest & legacy manufacturer models
« Customizable / User-definable libraries

- Verified & Validated protective devices

[ W

- Display of ZSl availability in Quick-Pick

Fuse / Relay / Recloser / Electronic Controller

HV Circuit Breaker / LV Circuit Breaker e - ' e
Solid State Trip / Electro Mechanical Trip

Thermal Magnetic Trip / Motor Circuit Protector

Overload Heater / GFCl / RCD

Page 08




StarZ™ Advanced Protective Device Analysis

StarZ™ | HoHE)| Y U HSHT

Key Features

Plots & Settings Reports
- Reduce human error in relay settings
- Simulate model-specific protection

« Advanced power flow & fault analysis
- Unified protection & dynamic stability - Time State plot
- SQOP of protective devices - Detailed device settings reports
« Comprehensive relay library models - Time Distance Characteristic plot

- Export relay settings to XML & Excel formats

- Time Distance-Resistance Characteristic plot

Characteristic Plot &

Coordination
. . Unified Protection &
HWsHH HEHHIIE dAHStD JIs, . o
SN U MELIZ AZ™OT BHELIL Dynamic Stability
- Distance, Differential, Directional, Overcurrent HE T =HES 2ol 22 2HI9 8, Mo
Load Encroachment A0 S E2 S5 SE ELS 2Mg &
« Plot R-X characteristics & impedances ASLICEH

- User-editable scheme logic )
- Out-of-step relay evaluation

« Loss-of-excitation simulation

» Seen impedance vs time & relay characteristic plots

==
e
== f;ﬁ~
== kkh“g
o S
Fault Analysis & Line Load - ability
CHYsH 28 S AD 220 HEES & _ o
ME9| Hot £25HS EA0t0 HXIIQ LT EE —
dss 4l et b d ol Al
?""f&'-".. ‘‘‘‘‘‘‘‘
« Single & Sliding faults, line load-ability B S e e

« Multiple fault locations analysis in 1 click T AEYEEES e LA T SN
" SR E BRI R REER e

IEE R TR EREE R SRS E SR R S )

- Series compensated line evaluation -
with MOV action

IEEEEEEEEEE S TR E RN RN N ]
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ArcSafety™

ArcSafety™ |
AC &DC Ot Z2HA| £4

Key Features

- Calculate I.E. at multiple locations

« Worst-case arc flash scenario evaluation
» Arc labels, study sheets & work permits
+ Hazard evaluation for shock protection
- Integrated with Auto Evaluation & TCC

« Identify mis-operation due to arc flash

AC ArcFlash

HE LHOIM At R0l =2 XIE9S EIT
SEGHH AEHGHD A DUHLHXIE 246H0
CHYo At0 A2 1S S~3E &~ UASLICH
« NFPA 70E & IEEE 1584-2018

« PPE requirements approval

- Customizable electrical work permits

- Safety labels in multiple languages

« Schau. H; Halinka. A

+ DGUV-1203-077 (Worst-case)

dh DAHGER

Lighting Risk Assessment

LRA(Lightning Risk Assessment) ModuleS

Soll S0 Qs AN TIGHE EXE

UASLICL

« Identify & assess risks for a structure due to
lightning flashes

- Lightning density / frequency maps

- Comply with NFPA 780-2014 for lightning
protection systems

+ Occupancy & protection assessment

- Predefined structure

Localized Shock Risk
Assessment

2 X9 EM0 = Shock Risk Assessment
HMES A6t CHYet Safety StandardJt
HIZELICE 012 S0l 21X 9] Protection
BoundaryS M&6t0 240 HrEe 4 ASLICE



AC & DC ArcFlash

WHAQL 22 ZQASIH NS, 2ITH
WEA O BT, W 22 20H) NS

«NFPA 70E 2018 Annex D.5.1 to D.5.3
« .E. & shock protection calculations

» Max. Power, Stokes & Oppenlander,
Paukert methods

- Generation categories

- Single-diode/two-diode |-V, PV systems
« Schau. H; Halinka. A

» DGUV-1203-077 (Worst-case)

P Yo S B eal
= o= i

s e | 5' —1‘.:
v b - = -1 ':_

CHs EA0M XD XIZ olot
X

HT
9'_|-
1
=
ot
m
[
HI
k=l
T
i
OI
O_I.
L]
C
O

- Automated arc flash energy evaluation
« Rule-based |.E. boundary evaluation

« Arc-damage evaluation |EEE C37.20.7

- Graphical evaluation warnings & alerts

- Single pole effect on 3-phase fault
transforming to a LL fault

- Global Rulebook option to automatically
skip nodes

- Regional Electrical Worker Safety Standards
United States (NFPA) / Canada / Mexico /
Brazil / Russia / China / Australia /

Europe (IEC) / Austria / France / Greece /
Germany/ Italy / Spain

ArcFault™ High voltage Arc Flash

ArcFault™ |

D/ENAU/XNL HISO| 0IFEUA EX

Key Features igh Voltage Arc Flash

« Automatic arc fault current & duration

<
S

) ) ) 12/ E0g/ Z02 HENM 2X105E,
- Verified & Validated industry standards
HE JIEHY, I MY SE JIEC=E
- Batch analysis & evaluation
Ioial L A4 HRHHE NISOE
« Graphical simulation of arc faults N L
ZF06t0 At19| A dS EMELICL
- Open-air arcing fault evaluation
« Arc-in-a-box for enclosed equipment - OSHA 1910.269

- National Electrical Safety Code — NESC
« LG, LL, 3-phase arc faults

Result Analyzer « Arc-in-a-box - 15 kV to 36 kV
- Applicable for 1 kV to 800 kV

Cigfst SAEA0M 2BE D ZDE

GHLIOI SHHOLK HZH01 JHY 2 AkD ; . -
OILATI R E 2404 CHot B2t Hlwt LI e
2HHB AI0| JHSEILICL . —“'_| S e [P
+ Multi-report result analyzer ] I :Liw ] ,,_m:v B iy,

« Export customized results to Excel

- Tabular display of arc flash results per raw —— waw Haw

energy levels & Color code and filter ﬁ;ﬁ Eﬁg /Fz

results by various categories

Arc Flash Calculators

Lot JiA XAS Eofl M&et BMS 4

POl AKDOl YEiMS HES & USLICH I e X
E « IEEE 2018 & 2002 (CL Fuse & Breaker) "

:  «HVArcFlash- OSHA, NESC i 2

i +BGI/GUV 5188E - German standard vl S b

E «DC Arc Flash B B AR A1 u“-:_:h-.- TR
E - Arc elongation for PV Systems

E - Arc erosion for various conductor sizes = T

' b | b |t

: - Transient DC Arc Flash Plots o — ey

. « German Arc Flash :::E -.;“*.:.:m: R iyl e

: - Iterative method L 2 LT

' - & - "

: - DGUV-1203-077 (Worst-case) Gt i B e i

' E) aa

: - Arc elongation effect for PV systems s

C e D 1

; - Arc erosion for various conductor sizes 51 i e -

Mo L -
i L bt
- &
B gy o
b Sfead 1T et Py v e

s [ LB,

[

gy N
& 7 Le ~Ce—
H I I EEERE: -

am
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Renewable Energy

Renewable Energy |

LTHAUILX] 2H(Q 2H & 24

Wind Turbine Generator

« Element modeling included in core module

» Dynamic models based on IEC 61400-27-1-ed1
« WECC dynamic models & types

- Turbine manufacturer & model library

- Simulate transient wind disturbance

(m——— o =
o L
! i N =
i . - | -1:-¢.
Rl FPeR
—r— I|! i -
P = T g
0 e
e
Controller
STHNKIC AlEM Bl Q5 d HEE Aol List
L2 HotHSH [HE 24 MU0 EH Y
HSE ZASH, HIHYIE st A MakE 2HE
Seat & ASLICH
Input from Simulation

Photovoltaic Array

EAE wRDI0 271, 8% Y S S8
S350, SAFYORIY BN It
HEU DXl SES 2HELIL

- Detailed solar panel & farm modeling

» Manufacturer nameplate library data

- Solar irradiance based on location & time

« Inverter current limit modeling & operation modes

« Equivalent PV modeling for grid interconnection

studies
s F i -
FEOE
Foq
! !
= T = i =
‘ | [ ‘ a~
i i i
-— - wm = sl

- Integrated with SCADA, ADMS, DERMS

» Modeling & simulation of Distributed Energy
Resources

- Validate controller logic
- Automated predictive simulation and
Controller network parameter inputs

» Graphical & scripting tools to develop Built-in
logics for dispatch, islanding & load forecasting

New Solution

Energy Storage Systems

Energy Storage Systems |
OILIXIESRERIQ] A 2 24

Battery Sizing

r= M oqx
I MY A

_O'_I-
Fl U
tor
B o

- [EEE 485 standard

« Integrated AC & DC Control Diagrams
- Voltage drop & loss consideration

- Plot bus voltage & load & branch flow
- Battery manufacturer & model library

- Correction factors for temperature, aging & margins

N -
\-.
Battery Discharge
HE T O HIARH DL 22 SMEHS
HIIBLOY HHE 2] SXMHE 9 22 STt
2o ANNSS HES & UBLICL

- [EEE 308 & 946 standards

- Simulation of control system

» Class 1E power & control system models

» Discharge via DC load flow & duty-cycle simulation
- Load type per operating characteristics

» Plot battery capacity, voltage & current

« Battery characteristic curves

tamas ELL L




- Intelligent battery parameter estimation

« Lithium-lon & Lead-Acid battery types

- Battery Management System - BMS

« Optimal charging, discharging & arbitrage
S « Behind-the-meter and front-of-meter

- Frequency, voltage, ramp & demand responses

Vit g Wi | e |[

ea] —u—sny
e T = o
Fome of Chisa [y %,

S /
|

HEO| OFEN U g =
oll, Eot SEH |§§ l=e=
HH HEQ T 2
» Sensitivity analysis

« Continuation load flow analysis

- Graphical result evaluation & plots

VP & QV curves, dV/dQ self-sensitivities

:/— Operational Limit Point

V (Voltage) min

0 01 02 03 04 05 06 07 08
P (Active Load)

Network Analysis

Network Analysis |
HMBHES Qs [JUsH 2A
Motor Acceleration
JISAH|, Z25t ST 20| HSTI0l
M| (12Ut QAS HMEHH HIE5H01,
JIE AIZH EFSISHAHION DIXIE IS,
HEEZZE 2oIst A YA| |}

« Multiple motor / load acceleration, stop &
sequencing

« Load & generation transitioning

« Comprehensive graphical & tabular alert

«Include transformer LTC / Regulator

« Reporting & result validation

Load Allocation
E I:H-AI_I‘I_J. }.J[.H AgI-IE# 7-|X|2
HH LIEH =

0

At
— —

HEol0, HS
&

« Real consumption - REA method
« Transformer kVA

» Monthly kWh

*  «Daily kWh

Grid Code Compllance

AMA20FE = T I—E% =20l=
Grid CodeZ ’*Eof 24 TOSHLCE

« Grid Impedance Locus

- Frequency Ride-Through Compliance
- Perform LFRT & HFRT Dynamic Studies

T WNTPaR ST, s

Integrated Simulations

Integrated Simulations |

+ Harmonic load flow & Frequency scan
- Voltage flicker limitation studies

+ Frequency dependent modeling

+ Resonance identification & alerting

- Harmonic filter design & sizing

+ Automatic distortion evaluation

« Inter-harmonic simulation

- Distortion indices calculation

» Harmonics plots & report

«[EEE 519-2014, IEC 61000-3-6 & 3-14

- Total and displacement power factor

- Transformer derating based on ANSI/IEEE C57.
110-1986 considering eddy current losses

- Cable derating based on Harmonic Distribution Factor
« Capacitor overload alerts based on IEEE 18-2002

+ Enhanced harmonic library editing functions

« Zero sequence Harmonic Frequency Scan

« Harmonic Emission Limits:
- AS61000: National Electricity Rules
- AS61000: Victorian Electricity Distribution Code
- ENA EREC G5/5 2020: British Harmonic (updated)
- ENA EREC G5/5 2020: British Harmonic:
Compatibility Levels (updated)

|.|h,“lllumm..
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Integrated Simulations

Reliability Assessment

HE Hgto| M2t ZX U JISBH gt

SEHOI MM TBIISEE 2=HC=2
UL

+ Unbalanced system reliability calculation
« Customer-oriented indices

- Energy (cost) indices

« Sensitivity analysis

- Single & double contingency

« Looped & radial systems

Contingency Analysis

BT A U AU DED 22 Chsst
ABAD HIATAS A25EH 24001
SEEDE N

+N-1 &N-2 contingency assessment

« Fast screening method to scan outage
- Multiple graphical outage lists

- Auto-performance indices calculation

« Summary report analyzer

Page 13

Dynamics & Transient Electromagnetic Transient

Dynamlc Transient |

Generator Start-Up

TE S SA3 H0| LHIS HoHo]
Bt QI Y| AF E2A0 K SHY-ALEH 2HX47]0)
NS B 2MILICH

- Cold-state generator starting
- Load generators prior to synch. speed

- Frequency-dependent machine

TS
)
o
>
=
P

on om k=l
=

o

rMo J

19

a ==

- Transient simulation for various fault

« Typical & common disturbances
& operations actions

- Simulate split system & combine
multiple subsystems

« Auto-relay actions & Auto-sync check

« Transformer inrush simulation

« Unbalanced faults (LG, LL, & LLG) for branches
- Fault impedance for Bus and Branch faults

- Utility new voltage actions for Voltage Ride
Through - LVRT & HVRT

- Generator frequency action

« Frequency estimation method with voltage
blocking for Hz relay action

« Improved convergence speed

« Inverter charging/discharging state

Electromagnetic Transient |
HII-XE| DA 2N

eMTP™

MRS OHE U MEH GHMIS Yt
HID| P Bl EMED ALIC,

- Switching transients & surges
« Insulation coordination

« Lightning surges & protection/ Torsional
stress & sub-synchronous oscillations

- Transient Recovery Voltage studies

« FACTS & electronic converters

eMTCoSim™

SIAF B EI9) 01 HXPIIH SA0 CHet
SA-243 aus & ASLILC

« Hybrid simulation of Transient Stability

- Simulation large network sections

- Co-simulate at m-sec & p-sec time steps

» Analyze coupling between phasor & EMT
- Live Plots for Transient Stability & EMT

- Automatic Network & Components
Mapping to e-MTP™

~d LB I.:'F." =
il o 0 Tk
= :.._. s ;r '__,-'_ ==
T SR
Machine Parameter
Estimation
SHAME] oM (| =T Hels £
IS =20l BSJ| JIS2A0
EQRstSIHZE 2B

« Estimate induction machine equivalent
circuit models

- Parameters based on MFR data & curve

- Single-cage models with deep-bar effect




Dynamic Model & Tuning

Dynamic Model & Tuning |

HOEZHS S8 ES 2H X =8

Dynamic Parameter UDM: User-Defined
Estimation & Tuning Dynamic Modeling
S £ 2 HIOAHIE DR 2t AH| % 2otol S S 240 H2El=
QXS ZAAF1T] o0 28 2 HH HIOIEY S MEei-E AU
JISE HSEUCH

== HH - Graphical model builder
- Compliance with NERC MOD-026 & 027 - Variety of blocks for building models
- Obtain best-fit model parameters to measured data - Fast & accurate initialization & testing
- Sensitivity, measured & calculated value + Plant level control system simulation
« Result analyzer & input / output data comparator - Hardware-in-the-Loop testing

» Self-testing for model validation
+ DYN. responses to system disturbance
- Library of verified & validated models

- UDM for Inverter with Norton / Thevenin
network interface

- Renewable Energy and Grid Forming Inverter
models

Baters Terirg - User-Defined Dynamic Model library with
Renewables

Anei Fuming by DFLT

UDM E= HIZAM HISkE=
(DLLE 286t &HIol S %EES%

EHELICL

- Frequency-dependent models
» Generator, WTG, Motor, Load

P T T LT PR PR T S S

- Governor, Exciter, PSS BEre ' SEME VL S R B ST AL |
« HVDC, SVC, FACTS F= - == § . - | n =3

- Converters —

« Energy Storage Devices

« DLL-based dynamic models

System Optimization

System Optimization |

M 2F U 2 A

Optimal Power Flow
TIBE RSS9 L0 CHst TIOo]

3120 MYS TG HE 2% X212

£|xsret & YBLICH

« Reduce energy costs

- Minimize generation fuel costs

+ Minimize system real & reactive losses
- Maximize system performance

+ Optimize system security indices

« Streamline power exchange

Volt / Var Optimization
OFM X0l XOH Ol D& QS 9|5t
Control Setting= XI&ot1, 2HTIsH

td,

RUE F4-0k= AXO| 2O
ZEY £ USLILCL
- Optimize distribution voltage regulator,

inverter & switched capacitor set points
- Conservative Voltage Reduction - CVR
- Optimal V regulation placement result
» Looped & Radial systems
+ Optimize voltage profile
+ Reduce energy costs

« Minimize losses
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System Optimization

Switching Optimization

MAAZ0| 2USH O 24 FIAE Y5t
1m0 2MES IS0 AHGIT,
012 S3HHH2T HEIS 23eC

« Improve system losses

» Minimize overload & voltage violations

- Balance feeder loads

« Summary before & after optimization

« Optimal switch placement result

» Alert & visual display on One-line & GIS diagram

- Enhanced modeling for switched capacitor banks

« Enhanced Feeder Balancing & Optimize Voltage
objectives

New Phase Load Balancing objective

iy
|}

HELEREE FLLELY S

ST

HEEOI RAH =0 1|0l £X| = 20
ARLE= HIZS D610 2H0| Ha 2t
HHXIE 2E06t0, QHEXOI MART| U AE
HyS gt

« Optimal location & capacitor bank size
» Minimize installation & operation costs
- Individual source or average energy cost

« Branch capacity release & cost savings

[ r—r——r
| g | e e | e v e | _[-
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Ground Grid Systems

Ground Grid Systems |
HIHEL &

Conductor & Rod Optimization

ZHEE D26H0], HX 3! 8X 618 StAM Ol
S HBHIE S=0k= 21X HX=H 2 X
HEFZE 2L

+ Designs based on safety and cost

» 3-D graphical interface views

- Generate & compare uniform or two-layer soil model
- |IEEE 80 & 665 standards

[HE S HRIZKIQH HTIA WS Sof 2743t
XS Taret (st HUHE0 HE U M
SIS0 OIS 24T 3D YHZHOR
szt 2 5L

- Plots for step, touch & absolute potentials
- Analysis of fragmented earthing mats

- Handling of large complex systems

- Graphical display of over-limits

- Irregular configurations

Geospatial Electrical
Diagram

« Substation Diagram

+ Relay & Instrumentation with One-Line
synchronization

- Hide & Show Elements

Soil Resistivity Calculator

DHIXE AT TS S0H S5 ASHEES 1O
EYTHO HSkst0] HXIHSO OESN [t
Sermol HES Saer & UBLILL

« RMS error reporting & comparison

» Soil resistivity interpretation

« Soil model estimation based on field
measurements

— .
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Transmission Line / HVDC

Transmission Line / HVDC |
STMT U KIS M|
Overhead Line Impedance
Calculation

ST A M ASOl LHYet 3|28 +E HHEH0
QEHOZE SHMZO| IT|9t SHSE EHE =
ASLILCL

« Calculated or user-defined impedances
« Built-in config. : horizontal, vertical, etc
- General config.: X, Y &Z coordinates

« Conductor & ground wire libraries

« Transposed & un-transposed lines

+ Multi-line mutual coupling

« Short & long line models

HE-2F M3lE JIFOR (st 2
T M2 N20| HEVE X LNES
ZE & YsLIC

» Conductor Ampacity vs. temperature

- Determine maximum operating Temp.
for various Loading conditions

- Consider weather, solar heat & geographical
location

« De-rated Ampacity based on temperature limit
- IEEE 738 standard

Sag & Tension

He
DE_‘
H

HtE ot

HEMZO| 215 2%
ESEVIVER-EE

LICH

o171 215k,

f=l

OIE=S
PUN=]

- Solve spans on different horizon planes
« Include wind, temperature & k factor

- Multiple spans dead-end structures

- Sag / tension vs. temperature

- Level spans of unequal length

R e
L

HVDC Transmission Lin

AC-DC SHI0H CHEr &S X M= sHMS
SIetHVDC S M2tHEt J|ES 2H0| HrEg

= Azl

+ Detailed rectifier & converter modeling
+ Composite AC/DC, DC/ AC systems

« Automatic harmonic spectrum

- Easy-to-use integrated model

« Inclusive transformer model

« Built-in control schemes

Cable Systems

Cable Systems |
M2 J01=0 M L HE

Cable Ampacity&Sizing

IEEE 399

IEC 60502
ICEAP-54-440  IEC60092
NFPA70-NEC IEC60364
BS 7671:2018+A2:2022

NF C13-200
NF C15-100
BS 7671

Underground Thermal
Analysis

«|EC 60287 / Neher-McGrath
- Steady-state temperature

- Transient temperature calculation

emmscssssssEscsssEscsssEEscssssEEsssssSEscsssSEEssssEsSsEEsssEEsssssEEsssaEsssssess

...............................................

e to
I e s
a AR

Cable Pulling

A0S0 HE
THE Sol 21

[

— o=

£ 210

= =

, XA

==
=

2510
A 0]
ES

UASULL

|SF
=

« Completely flexible pull geometry

- 3-Dimensional conduit layout

« Graphical pulling path

.
:
:
:
:
:
:
:
E - Sidewall pressure & tension evaluation
:
:
:
:
:
:
:
:
:
:
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Cable Systems

PE Conductor Sizing
x| THIOH CHE!

« PE thermal requirements & sizing
+ User-defined fault current & clearing time

- Consider leakage current

Electric Shock Protection
A

01 2t M

|'H

1230120 3 2, 77 L 2H
Ess3s ZE 4 YL,

«TN-C, TN-S, TN-C-S, TT & IT Earthing
« Loop impedance & current calculation
- Touch voltage calculation & evaluation

« Consider resistance to ground / earth

Power Transformer

Power Transformer |
AN B1017| O] ALYIAH| T ZHE

Transformer Sizing

HRDI0 X0, RHRE, 2HEL &
LHZ
o

+ ANSI & IEC types, classes & ratings

» MVA sizing based on cooling stages

Transformer Tap Optimization

A F2H 2SS 5 XXl He|

—
A«HIS ZHBLC

+ ANSI / IEEE C57.116 standard

« Optimize unit transformer turns ratio

- Considers system voltage variation

« Considers generation station aux. load

- Generator reactive capacity vs. voltage

=
B gy Eout. B
'n-:l: = L
= Yol |01 o
wives EEEEEER Transformer Inrush
darma perlar .
ot BT B | e b HRJ| S HAXZO 37| HIS0
e s et (5] [ DIXIE Zes 2L
- Magnetization characteristics simulation
« Sympathetic inrush multi-transformer
- Verified & Validated calculations
12
o
0.8
E 06 1
0.4
0.2
o JUU
0s 0.55 0E 0,85 T
Time (5

Sympathetic inrush for single & multi-transformer

Energization Study & Impact Analysis
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Control Schematics

Control Schematics |
Xt HOIZ0| &H L 24

DC Control System

« Automatic alerts

- Burden, inrush mode

- Simulation of operation
sequence-of-control devices

- Integrated with battery discharge

» Pickup & dropout voltage calculation

AC Control System

- Sequence-of-operation of controls &
switching actions

- State engine with automatic step-by-step
simulation

- Interfaces with AC control power transformer
- Voltage drop calculation for each time step

» Controlled contacts with interlock logics

eXCAD™

eXCAD™= AutoCAD® =H
=H26HH ETAPOIM ZJ| &2 *'%

==
510 HAE U ZULS AE 2 UL

- Avoid duplicate / incorrect data entry

« Boost Workflow efficiency

« Direct communication with AutoCAD

- Flexibility to use all ETAP modules for analysis
« Improve engineering design quality

- Work faster and more precisely

- Validate the CAD designs with ETAP




DataX™

DataX™ |

EHEE STIet X &z Het

Autodesk Revit®

SFAMEl Data Exchange 7SS E26101
ETAPZ} Autodesk RevitQ| &HIH
ZHHGHH Biztot ] 242
0I= Soll &Hl Z+Aat,
INFA} =
- Validate Revit Electrical BIM with ETAP
+ Smart Connect: Revit plug-in to ETAP
- Intelligent auto mapping & interface

» Direct two-way communication

- Export simulation results

AVEVA Engineering™
SmartPlant® Electrical

ol ETAP, AVEVA, SPEL9]
ZHHGHH 210,

ig
-
Ok
-

AI mx 09
= 0
0 0
HL o
Ho

W0 o fOF

OF OH'[]

1

+ Map attributes with ETAP elements & properties
- Bi-directional data exchange & synchronizations
- Auto-creation of one-line diagram

» Quickly identify the changes & merge

- Globally accept or reject synchronization

- Data exchange with AVEVA Engineering 15.1

etapPy™

etapPy™= Python™S 2&06H0 EHN
Xhy 9 ETAP 240 TS3HS Sagt
Sgt APIZILILCE.

« Integration of ETAP & Python scripting

« APl to batch run studies & generate
output data reports

+ Run studies remotely & in parallel across machines
« Built-in Python Script IDE or Editor
- Integration of ETAP and Python scripting language

+ Run ETAP studies remotely and in parallel across
machines

« APl expansion, including automation of:
- Switching Optimization
- Unbalanced Short Circuit
- Contingency Analysis
- Detailed reference documentation
(descriptions, example code)

Data Exchange & Conversion

Universal Mapping

« Pre-defined math & power functions

- Customizable logics & functions for electrical attributes
« Element & property mapping to Third party software

« Supports CIM, ESRI ArcGIS, Multi-Speak, Excel

Microsoft® Excel

- Bi-directional Excel data exchange
- Substitute incomplete data with defaults & library data
« Perform consistency checks during data exchange

- Map Excel worksheets to ETAP elements

Common Information Model
-CIM
«|[EC 61970 & IEC 61968 standards

« Import & export data using CIM XML

« User-defined mapping of elements & properties

Multi-Speak™

« Import & export power system data
- Supports Multi-Speak v3.0 & v4.0

« User-defined mapping of elements & properties

Import from Legacy Software
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etap Real-Time™

Model-Driven Enterprise Solution
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Real-Time Modules | =z \Agi0| XisEol DLIE, 65 ASH0IMO| £1X3} 2 K53t

SCADA™

PSMS™

EMS
GMS

ADMS

LST™™
DLS™

GRID™

PPC™

TESLA™

sus™

CE™

Electrical
SCADA

Power
Management

Energy
Management

Advanced
Distribution
Management

Intelligent
Load
Shedding

Microgrid
Energy
Management

Power Plant
Controller

Grid Code
Compliance
Monitoring

Substation
Automation

Intelligent
Control
Enterprise

Visualization &
Dashboards

Advanced
Monitoring

Automatic
Generation
Control

GIS

Load
Preservation

Generation
Management

Power Limit
Monitoring

Monitoring &
Reporting

Switching
Management

Controller

Alarm
Management

Predictive
Simulation

Economic
Dispatch

DNA

Load
Restoration

Demand Side
Management

Var & PF
Control

Power Limit
Tracking

Load
Management

RTU



Energy
Accounting

Preventive
Simulation

Unit
Commitment

DMS

Load
Shedding

Energy
Storage

Reserve
Balancing

Ramp Rate

Gateway

Data
Trending

Event
Playback

Supervisory
Control

OMS

Load
Shedding
Controller

Load
Forecasting

Stability
Support

Compliance
Assessment

Model-Driven Enterprise Solution

SCADA
Integrator

Load
Forecasting

Interchange
Scheduling

DERMS

Microgrid
Controller

etap Real-Time™

Operator
Training
Simulator

Reserve
Management

Nanogrid
Controller

ETAP Real-Time Application Field




eTraX™

eTraX™ | 8= 2HHE M

Key Features

« Design & study system behavior & operation

- Determine energy consumption of train services
» Analyze capacity of traction power supply

- Simulate contingencies & evaluate mitigations

» Rolling stock evaluation & comparison

- Effect of energy storage & regenerative braking

- Improve reliability of traction power systems

- Model unplanned events & future growth

- Verified & Validated against industry benchmarks

- eSCADA for real-time simulation

Train Performance
Calculations

=ZHHE, BRI 012418, 43

- Determine tractive effort based on trainperformance

- Track profile: grade, curvature, speed limits

« Identify power supply inadequacies & pinch points

« Train power consumption & demand

- Simulate rolling stock retrofits & upgrade
» Analyze train trip times

+ Rolling, acceleration & drag resistance

« Trip stops & stopping patterns

- Impact of regenerative braking

- Voltage dependent locomotive modeling

Rail Traction Power System

AC & DC Railway S

AC 3 DC E SAI0

| =
S50, SA2VS BME & U

mulation

-

- Traction SCADA for railways

- Monitor train speed, tractive effort, position
& power consumption

+ Multiple train type categories & speed limits
« Lock track length in a geospatial view

- Speed limit error check for multiple train types

Traction Equipment Modeling

XI2l B2t DX THIO| £713HE Sof
MET SHHE MNLHE SHSHICE

Equipment & Libraries

R B2, el U JEH M)
SS LErst 140l 210|22219 CryEt
MHIZ HBSLIC

Geospatial Track Modeling

A, M= 3 HEA SO| SHRAS
X2l SO = B3t ZERILICH

Train Configuration &
Time Schedule

Akt NIZHE QEOR [0 XN, B L
HiX SS 240 HrEE & ALIC
Traction SCADA &
Power Management
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DC metros, AC suburban, high-speed rail, freight/mining, inter-city, light rail, automated people movers
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Multi-physics simulation of train mechanical energy & electrical demand in a single unified solution



eSCAD

eSCADA™ | MZHE ZHAITIH L "EAE

Visualize & analyze distribution systems

Visualization & Dashboards
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Alarming & Notification
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« Email and SMS notification & acknowledgment
+ HTMLS5 interface

Event Logging

HELHIS Sof TS 2 2810 270
[H2h AT 248 202 SR ALt THAYE &
QUEE AGIH JIZ5HD HBEHIL

Intelligent Monitoring & Control

SCADA Integrator

Data Trending
RIS Jge et oruewa1
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mOPH ZEE & Q= 983t
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State Estimation &
Load Allocation

HEMN M 2=0] HH2 B2 % HSI5H0
E“IW*_J :UI EL 14“01| 20

Energy Accountmg

TIHE S K X))@=
HHE JIZC= MIH4XIAH S’i
CHet &Mist EMEINE =
System level / Shift change / Alarm reasons

Outage summary

Geospatial, schematic & web views

Native Communication
Protocols

AH) U HIEAL} BRSHH HE E41 00|
ENHEIS ME AE ZK), QIHAH|, DCS Si
20| It ELICE

% DCS: Distributed Control System

IEC 61850 MMS - client & server

IEC 61850 GOOSE - subscriber & publisher
IEC60870-5-101/102/103 /104

IEC 60870-6 / TASE.2 /ICCP - client & server
Modbus RTU / TCP

DNP3 - serial & TCP

OLE for Process Control - OPC DA

OLE for Process Control - OPC DA

Common Information Model - CIM

MultiSpeak
DLMS
IEC 62056

Procome

Profibus DP

¢ ADA: Active Directory Authentication
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PSMS™ power Management System

PSMS™ | mzijs mp| 9 24X

Key Features

- Identify causes of operational problems

» Accurate analysis with actual operating values

« Improve system planning & Design

« Prevent system interruption

- Determine under-utilization of system resources

+ Recognize & correct potential hidden problems

- Explore alternative actions & ‘what if’ scenarios

- Validate system settings

Predictive Simulation

SAZHEE HtE SHE 22010, JIHEA0ILE
2T =XI0 ME &1 HSC SE &
2THLE 201st 2 U= HIXZWE WSLILH

eOTS™ operator Training Simulator

Event Playback
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Key Features

« Accelerate operator & engineering training
- Virtual test of operator & controller actions

« Simulate & track the sequence-of-operation
« Ad hoc & pre-defined evaluation scenarios
« Improve & develop operator competency

- Trainer-to-Trainees learning environment

- Software-in-the-Loop system simulation

» Avoid inadvertent outages caused by human error

Preventive Simulation
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Operator Training Simulator
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« Ensure operator readiness & foreplan contingencies
- Increase operator competency & audit productivity

- Improve system safety & security through real -

world simulations

- Validate design using steady-state & dynamic

simulation

« Faster startup & shutdown times

« Reduce planned turnaround time

» Minimize outages due to operator errors

etap SIL™ - Software-in-the-Loop technologies for dispatcher training & system commissioning




Generation Management System Energy Management System

Generation Management Energy Management

System | wHHS 22| % HOf System | M{0Lx) 22l L 24

Automatic Generation Network Security Analysis Economic Dispatch

Control - AGC A7 HOIZE, 2TAE 014l IR, 29 HEN HZE [0] T2 HOKAHIS

CHE THAO THS! 2HA) 2 HOI= =6 HE U HS L0 Bt HS st IHY SHISH 2H2Q0| MES BAIS & UBLIL

A1) [FtO2 HIRIES FH5I0] 1| HIE OIAMRQI ST Ol Tk 01 Stfl XSS FSES SANIIID OHNS
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Equipment Outage
Scheduling

Reserve Man ag emen t Operating System Generation
— ==L HE O MH| SQEAY|SIO 2 0l Frequency Generation Constraints Fuel Cost
QUIMO| AATHE HES HSEH A& JtsEH A= 5 8H| SETete=Z 216t
20 2)I=5F & HE of
QTS [AKOS SHARIS 2H (51T 0IZ0I EIHS8 BTN, WH)|, B,
HEX Al A2 _HAMA Ifujl, JH]HDI, ‘:'6} ELI }_APEHD'. H"oq% Scheduled Actual Energy
SEASETE (& 262 HIW-2 4610 I‘“I:'_"‘ T __: AEI"I—i " =< Frequency Interchange Cost Curves
M3 &2 OX|SH L Jeet A= S 2 & ASULL
Unit Commitment Interchange Scheduling
Load Frequency Economic
A4 2FSH, St B3, QU QT4 M2 23 U 29, HE 420 2, Control Dispatch
ZJ|, BHA= L AOHET] S22 Hig S 2], O X AFEE EALR HIS
AHEJIECE, XIME otz ME 24 S D0, MO Lol X<zt
XM eEE A 5 i L el gfLICH

Raise / Lower
Generation

Optimize energy usage to reduce cost Reduce energy consumption




eProtect™ Protection Asset Management System

eProtect™ | 2SxH| 22| 2 HIO]

Key Features

- Increased data quality & access management

- Automatic processing & setting file generation
« Multi-user environment for relay management
- Relay setting change management

» Protection system maintenance plan

+ NERC compliance summary reporting

- Relay settings tracking dashboard & notification
» Protection visualization & evaluation

+ Health monitoring & maintenance

- Integrated with Advanced Fault Analysis

Data Exchange &
Synchronization

+ Download settings via FTP/SFTP/IEC 61850
- Data collection via etapAPP

« Upload settings to devices remotely

+ Automatically import the PD settings

- Import manually collected setting files

- Web interface accessible mobile devices

« Interface with vendor-provided software

Relay Settings Change
Management

« Automatic notification of settings changes
- Compare As-Found to As-Designed settings
- Auditing of studies & implementations

+ Make data commonly available from all
sites to users

- Flexible and secured architecture

Protection Relays

Protect™

As-Found
As-Optimized
Fault Waveform
As-Designed

Fault Location

As-Operated
Seq. of Operation

Z >

AFAS™

+ Operational and decision-support analysis software

to analyze and locate the source of power
disturbances and faults.

- Automatic fault information retrieval
— COMTRADE

« Enhanced COMTRADE handling: variable sample

rate, a secondary factor of zero

- Fault type, impedance & location identification

for branches

» Discriminate between permanent or
temporary faults

- Compare sequence of operation - “as designed”

& “as operated” cases

- Double-ended fault location for AC traction
system, single circuit and double circuit lines

- Line positive and zero sequence estimation

+ Phasor, RMS, harmonics, power & frequency
estimation

- Considers CVT transient filter for different fault

location techniques

- Relay setting assistance via Python Scripting

- Automatic event reports with model-based &

rule-based root cause analyses

« Integrates with ETAP eProtect™, eAPM™ &
Outage

eAPM™

+ Access Asset information via Mobile devices
» Manage maintenance

» Create and manage work orders

« Integrated with ETAP Model

«Include procedures, test, and maintenance
documentation records

eProtect Web Clients

ADMS™

ADMS™ |

HEHOHHHAIS 2 A W

Intelligent Geospatial
Diagram

GIS HEANM HHHOR HIE 80|
RSN

B0| Jks3t X i1
HMEHSS QIS IIT erEst 2SI

AFZXHHIHI HIS gL

Distribution Network

Applications
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Distribution State
Estimation

Load Allocationt HAHIGHH HE HMEHXOI
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HE0 Tt ZIZHE0| T SEHOI AL
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Visualize & analyze distribution systems

Load Forecasting
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Switching Management
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Advanced Distribution Management System

DMS

Analysis
Analysis
Location
ion Switching
Automated S

Etap Energy management System »

Data Acquisition
Data Archiving

Etap Automated Fault Analysis System »

Fleet/ERP >

ter Communication
ine Interaction

Interactive Voice Response (IVR) »

Calculation & Reports

Advanced Distribution
Management System

& Reporting

Web Portal
Dashboards

HMI
Workforce

Management
Dispatch
Crew Management

Dynamic Scheduling
Auto Dispatch

—> Communication front end & protocol conversions

<«—— Communication with enterprise systems & protocol conversions

ADMS™

Intelligent Integrated Comprehensive

ETAP ADMS bridges the gap between Operations Technology (OT) -
Grid assets, infrastructure and applications with Information
Technology (IT) - Situational Intelligence for rapid and informed
decision making.

OMSs

Outage Analysis
inagement
Trouble Call Management
Operations Man:
Switch Order Manage
Referral Work Orders

Crew

ent

< CallMangement -------- cis
Rloais < WorkOrder  ---------- WMS
Work Orders < AMI/MDM ~ ------ Smart Meters

Vehicle Tracking

Cuigoe e < Network Model Management -- G/s

<Energy Market

< Enterprise Asset Mangement

e Fault Location, Isolation,

Service Restoration
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Geospatial, schematic & web views
Planned Outage & Volt / Var Optimization & Outage Management
Optimization Control System - OMS
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-Advisory/supervisorymodes T~/ ——/ <= < ‘
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HTMLS visualization dashboard Feeder Balancmg & Tew anagemen
« Reporting and validation charts e o o . « Dispatch App
Loss Minimization
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iDLS™ Intelligent Distribution Load Shedding
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iDLS™ | X153 i sar k12 2 242

Key Features

- Load curtailment logging & auditing
» Demand side management

+ Optimal load preservation

- Time-of-Use load shifting

» Load shedding validation

» Optimized reliability

» Service restoration

» Rotating outages

iLS™ Intelligent Load Shedding

Key Features

« Reduce spinning reserve requirements

« Eliminate unnecessary load shedding

+ Reduce downtime for critical loads

- Reliable load preservation system

« Integrate with SCADA systems

- Fast response to disturbances

- Scalable, interoperable & redundant platform

- Accurate validation of shedding schemes

Optimized Reliability
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Load Curtailment Logging
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- Transformer overloads

- Under voltage

+ Under frequency

- System overload

« Power transfer limits

Load Preservation
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Controller logic is validated using ETAP Software-in-the-Loop technology



Grid Compliance System eTESLA™

Grid Compliance System|

Grid Codel| =4 U M

Key Features

« Conform to grid requirements

« Ensure resiliency & reliability of power supply

« Reduce risk throughout planning and operations
« Full dynamic control for enhanced stability

- Power conditioning & improved power quality

« Enhance reliability by utilizing dynamic models

- Meet investor expectations of energy yield

« Accurate forecast of yield & transfer capability

- Operation, maintenance & compliance auditing

- Greater transparency & investment security

Country & Utility Grid
Code Rulebooks

« User-Definable

« P-Q, V-Q Capability

- Equipment voltage-dependent P-Q Capability

« Equipment control including voltage &
frequency drop

« Ride-through curves

« Country Codes - Built-in

Dynamic System
Monitoring Recorder

Intelligent Design &
Engineering

AEHS TIR{6H0] HIS 21X 3t
= PPCOI &1 2 HOINIES
T, HAPAEH 2 T A0 CH3t

B 24 IS8 MBI

2 PPC: Power Plant Controller

eTESLA™|

HEHE NS AZX U IS

[ =

Grid Compliance Monitoring
& Reporting
HIZEIE HESH 3t &1 SHHE
SIAMOR HmotD SIS &

Grid Code®t HIE SHEXS HIWGIH, FBZES

OIS0 2ot ZEZME A2 THHIA HISE

Driskribarted
B Inverters

Diﬁtﬂbu:ed
PV Invertars

ePPC™

Performance Testing &
Validation
SEVS oIzttot

SHN IFEI=2LE S
PUESH 2T S ABHETAP SIL JI=S HHEGH0]
PPC =2|7 X E ZAtot] R8s AESLICL
+ Real & reactive power capability

+ LV &HV ride-through

« Frequency ride-through

- Dynamic voltage & frequency support

ePPC™|
TEIAH| ZH 2 O]

Integrated Plant
Controller & SCADA

[ | rd
o 2 0o
0x rot mn —

=2

<

=

=2

%

1 AI
X

0

J0 HL
10
r9..*

wn

o

>

o

>

2

T

o

o

>
=

0x My
ERERE:

oo oo
=
0

o 03
oY
=)
~
oIr
(=1
=
i
L
nx
=S

i
It 0

re

3 HMI: Human Machine Interface

+ Renewable Power Plant SCADA & Controller

- Control & manage hybrid power plants

- Point of interconnection active & reactive power control
+ Generation optimization

« Power smoothing

- Energy storage management

» Performance testing & validation
f Software-in-the-Loop (SIL)
’ eadware-in-the-Loop (HIL)

Power Plant
Controller




H Grid™ Microgrid Management System

MGrid™ | 0122321 Hoy 2 22

Controller Design & Logic Parameterization

Deploy, Tune & Validate Logic

Network Model

Controller Logic

Network Model

Design & Analysis Software

Generation Optimization
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Generation & Load Forecasting
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+ Generation & load forecasting

2124310] 0134 U AZMEHHM HESHS
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» Grid-connected and islanding control &
management

» Planned & unplanned islanding

Black Start
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- Black start & reconnect
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Design & Analysis Software

Controller Logic

Controller Hardware

Controller logic is validated using ETAP Software-in-the-Loop (SIL) technology

Model-Driven Micro-grid
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+ Optimal & rule-based dispatch of microgrid
resources

Master Controller
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« POl active & reactive power control

etap DERMS

» Wind, Solar & Energy Storage

» Grid Code Compliance

- Integrated Hosting Capacity Analysis
« Grid Operation & Optimization

- DER Forecasting




Edge Control Solution for Micro-grids

Network Model

Energy Storage Management
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Design & Analysis Software

i
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Energy Storage

Optimize, Tune & Hot-Swap Logic

Operating Values

Generation & Load Forecast
Predictive Analysis & Optimization
Hot-Swap Logic
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Controller Logic

Controller Hardware

Controller Design Twin to Operations Twin

Remote e-SCADA Interface

HEBHA

HEAHEA T, 24, FESTH HE

ETAP eSCADARI S&!0IH L=

o

Saer & AL

oin

Renewable smoothing

Generator transient assist

Grid firming / grid stabilization

Facility backup

Grid forming

Spinning reserve

Time shifting of renewable energy

Peak shaving

Controllable Loads

assessment

uGrid™

Wind Turbine
Generator
e  SolarPV
Controllable Loads
Energy Storage

Power Grid

Intelligent Controllers

« Short, medium to long-term planning and

« Primary, secondary and tertiary controls

» Dynamic modeling of equipment controllers

Utiility Grid

Fuel Cells, Local Generators

+ Grid Code Analyzer

%: ,

Generation Sources, CHP

- Vendor Black-Box (DLL) Dynamic link library interface
+ Ready-to-use with configurable parameterization

- Wind Turbine, Solar Inverters, Energy Storage
Systems, STATCOM

« Hybrid Power Plant / Station Controller for
secondary control

« Grid Following & Grid Forming Inverters
» Microgrid Controller, Gateway, Synch Check Relay

« Operator Training Simulator

Renewable Energy
(Solar, Wind)

Controller logic is validated using ETAP Software-in-the-Loop technology
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nanoGrid Energy Management System

nanoGrid | oL AL 2] 2 R

Key Features

- Remote management of decentralized nanoGrids

» Reduce power consumption with automated,
intelligent controls

« Improve reliability & operation of backup
- Reduce maintenance & replacement visits

- Extend equipment lifetime by maintaining
stable environmental conditions

+ Minimize transportation & onsite fuel loss

- Consolidate data from multiple sites via vendor -
agnostic platform

« Immediate return-on-investment through easy
configuration & quick deployment

Remote Multi-Site
Monitoring & Data Analytics
HZ S479 3 NoSOLOI HEELI0 2t &S
SEHI} H0I SIS 2= S2OC HEO
2 ST SHSAS HILOR [1E IS
OHHBIH HASIH HSHEES Balz & USLILE

2% SQL: Structured Query Language

nEMS

with etap iCE for
Monitoring, Alarming &
Automated Control

Loss of Supply Detection

lenant Load Tracking & Billing

Fuel Tank Leak Detection

Leak & Flood Detection

Generator Power, Status & Runtime
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Automatic Islanding
Detection & nanoGrid Control
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nEMS Cloud

Solar Panel Pertormance & Health

Battery Storage Performance & Health Q\F )

Equipment Condition
Monitoring & Health

Estimation
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Multiple Sires

Crincal Load Status

Enclosure Access Monitoring & Alarm

Site Access Monitoring & Alarm




iISUB™ substation Automation System ICE™ Intellent Control Enterprise

iISUB™ | #ixA T1=3t MO 2 212

ey Al Substation Automation Load Management

« Flexible automation & built-in controls IS8 2MS 6 HTA QI Z0F T0AH| 0| LK HIRO| 22 2I5H01 AITH 2510] 0|

» Predictive & preventive maintenance AHE SEMOSZ 251D, HEHEE OHMGH ZQEJI WS 510 KT 2L HEt S0
+Integration of protection systems HRIEHLICH O STt 262 W4T MM SIS HEGHT

- Switching management system e e
g manag y SEMOZ A|#E £ UBLICL
- Sequence-of-event recorder

- Load management system Automatic voltage control
Synchronism
. . Tap position monitoring
Switching Management )
Load & bus transfer ’
OFH 1K O HOFETIE =AFHY CHA M E= .
OFM A Ol HOMKIE =400 HAM = Load curtailment .
(S EPSTs]| MH| QS At A 01O . . Reaiar]
SH2 JHHI=H = =8 =+ U2, Capacitor control algorithm e
KNIZHHQI A2 Xt 2HE S 2260 JHH 2 A= 0l . . !
Substation maintenance mode
[H3t 28, 24 91 HE (HES AHEGH| et
N Fault detection -
2 ASULCH
- : a . —

Time (Hours)

ICE™ | XIs3 Z8H0 2 2aIEH|

Key Features

- Standardized with Real-Time application

etapiCE Controllers

- Compliant with international standards

« High performance & availability

Load Shedding Control
Microgrid Central
Pawar Plant Control

Thin Gliants for Monitoring & Gontrol

- Cost effective & affordable

» Modular & flexible design _
+ Built-in redundancy R\ otap /

\ Real-Time Servers
‘

- Communication gateway etapiCE RTUs

workstations for Meadoring, Analysis & Control

Data Acquisition Devices j
» Grid compliance monitoring & recording - . -

Wweb Sorver

- Remote Terminal Units H&MYV facilities

» Substation data acquisition

L

. &

e

e’

Intelligent Controllers

@ i ren Dete Ny
« Substation Automation Controller i
—
- Load shedding Controller E - m
- Power Plant Controller

etap iCE Gateway

Field Devices / IEDs Event Playback & Reproduc ion

» Micro-grid Controller
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Quality Assurance Program

ETAP Quality Assurance Program

The ETAP Quality Assurance (QA) program ensures that our power engineering software meets the
highest standards and regulations. Whether it's our arc flash software, short circuit software, or energy
management system, ETAP is thoroughly Verified & Validated.

Quality Assurance Standards

The ETAP Quiality Assurance Program is specifically dedicated to meeting the requirements of
the following standards:

United States Code of Federal Regulation, Title 10 CFR Part 50, Appendix B
Quiality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants

United States Code of Federal Regulation, Title 10 CFR Part 21
Reporting of Defects and Noncompliance

United States Code of Federal Regulation, Title 10 CFR Part 50.55
Condition of Construction Permits, Early Site Permits, Combined Licenses and Manufacturing Licenses

ANSI/ASME N45.2 - 1977
Quiality Assurance Program Requirements for Nuclear Facilities

ASME NQA-1 (includes Subpart 2.7) 1994, 2000, 2008, NQA-1a 2009 addenda
Quiality Assurance Requirements for Nuclear Facility Applications

IEEE 730.1 - 1995
IEEE Guide for Software Quality Assurance Planning

CAN/CSA-Q396.1.2- 1989
Quality Assurance Program for Previously Developed Software Used in Critical Applications

ANSIN45.2.2 - 1972
Packaging, Shipping, Receiving, Storage, and Handling of Items for Nuclear Power Plants

1SO9001:2015

Yol N

ETAP Quality Assurance Audits

ETAP is on the supplier list of many nuclear facilities and NUPIC members. The purchase of a nuclear
package allows our users to periodically assess our quality system. The ETAP Quality Assurance Program
has undergone 100+ successful audits since 1991.

ETAP Nuclear Power Géneération

Established Power System Software for Nuclear Power Generation

ETAP software meets the rigid standards for quality and safety established by U.S. and international
standards bodies for nuclear facilities. Some of the largest firms in the industry - AECOM Power E&C Inc,
Bechtel Corp, Black & Veatch, Flour, Framatome, Jacobs, Sargent & Lundy, Westinghouse, and many others
—rely on ETAP to ensure the highest possible project quality and manageability.

Verification and Va!idatic:-n-f- u

Verification & Validation Process
ETAP products comply with U.S. Code of Federal Regulations as well as other quality assurance standards.
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Global No.1 Solution, ETAP

Training & Conference

ENSH

HMIAH AXILI0I I MEdor M0k X 09| ATE0, ETAP

GL®BAL No.1 SOLUTION

CSE(Consulting-Specifying Engineer) Magazine0l Z2t5+= Product of the Year(POY) Award (il

ETAPZ ETAP Real-Time0l| 2018, 2020, 2021 £/ 119| HIZEC=Z MMEIASLIL

POY Award= ZHIHI HIXILICIE HACZ IHE Z 127H0 220 EHE A&oH0 J1e
HE 22 3119 HIES MESH= #ALZ M ETAPLETAP Real - Time0l 2/119] &21 Gold Award2t

Bronze AwardE £&i6i 210 USLICH Eot, CIO Application} Frost & SullivanMiAl 8&6hH= 20214,

0l oHol 71222 ETAP Automation0| MAEE|IUSLICE

[=J ==
j—llv—l‘l_E

aro
LS

CSE(Consulting-Specifying Engineer) Magazine’s Product of the Year(POY)

CIO APPLICATION

SERVICI Dﬂ)
Avanied by

: Top Data Center Service Provider,
ETAP Automation

Frost & Sullivan 2021

ccccccccccccccccccccc

—2020
PRODUCT
oF HEYEAR

: Microgrid Controller, ETAP

ccccccccccccccccccccc

—2018
PRODUCT
OF HEYEAR

: Electrical Power System

Gold Gold

: eProtect Enterprise Protection
Analysis & Operation

Software, ETAP : ETAP Real-Time Power

Management System, ETAP

Asset Management Solution, ETAP

ETAP Automation Rec ized as the

2021

Company of the Year
GCC Elect
Optimiza
Excellence

Power System Analysis and
Industry
est Practices

: GCC Electrical Power System
Analysis and Optimization
Industry Excellence in Best
Practices, ETAP Automation

ETAP EHI0|'2 : Regular Training & Advanced Training

SURH HNM 2AES2! ST
ASLILE Regular Training Course=
6 o ZIgot

(F)IMSHIOIEIAIA 2 ETAPS S Zothl=
2SS ot ISTDZ 1S 26 US
Industrial Power System@t Low Voltage System2= MIE22koHH &
130(2met 2

« XPAlet =2 T2l 8 A0 et MIRAREZ 8

Advanced Training Course= &

A= 296

ETAP ZHIHE A : ETAP User Group Meeting

ETAP UG Korea= [HH ETAPS =210
C2|7| Qs HYHA SAI0| A=K} T
HEQT M= HIZ6HH &2

R =UHRTS
e x
24230

ZOUSHAIJ HHEZLICH
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ETAP 2024, the new Benchmark

for Power System Analysis and Management

Safety

Z

Sustainability

»

Thinking Power e
at Your Fingertips™

9
ETAP 2024 offers an impressive new set of integrated power analysis modules Compliance
electrical dimensioning capabilities, automation, and operations solutions.
Aside from significant updates to existing modules, ETAP 2024 now comes with o
a newly designed user interface, and as a fully verified & validated high impact 4
application, it is ready for use across the entire energy landscape. Reliability

Quality Assurance Commitment www.etap.co.kr

ETAP is Verified and Validated (V&V) against field results, real system measurements, established programs, and hand calculations to ensure its
technical accuracy. Each release of ETAP undergoes a complete V&V process using thousands of test cases for each and every calculation module.
ETAP Quality Assurance program is specifically dedicated to meeting the requirements of:

Registered to 1SO 9001:2015

@ g 1SO 9001:2015 10 CFR 50 Appendix B 10 CFR Part 21 10 CFR Part 50.55 ANSI/ASME N45.2
R ASME NQA-1 CAN/CSA-Q396.1.2 ANSI/ IEEE 730.1 ANSIN45.2.2

Certification No. 10 389 QM 15
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