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'Hhe Institution of

Engineering and Technology

A Review of Power System Modelling Platforms and
Capabilities

Stophanio Hay, Anna Ferguson
THEI Sarvices

Stophanio_hay@tnol.co.uk

Paper 30f 15, Part 3 IET Special Interest Publication for the Council for Science and Technology on
“Modeling Requirements of the GB Power System Resilience during the transition to Low Carbon Energy”

www.theiet.org/pnjv

Type of Modelling

Steatly state power system
analysis

Purpose
Assassment of voltage and
thermal conditions, fault levels

Study Types

Load flow, voltage step, fault level
contribution of DG

Examples of Software Packages

DIZSILENT, DINIS, ERACS,
ETAP, IPSA, Power World, PSS/E,
SKM Power Tools, OpenDSS

Dynamic power system analysis

Assessment of the transient and
dynamic behaviour of equipment
e.g. generators, DFIGs, and/or the
network

Transient stability, critical
clearing time, dynamic voltage
step/control, fault ride through

DIZSILENT, DINIS, ERACS,
ETAP, IPSA, Power World, PSS/E,
SKM Power Tools

Harmonic analysis

Assessment of harmanics,
distortion levels and identification
of resonances

Impedance scan, harmaonic
load flow (including impact of
VSC)

DIgSILENT, ERACS, ETAP, IPSA,
PSS Sincal, SKM Power Tools

Electro-Magnetic Transient (EMT)
Analysis

Assessment of eletro-magnetic
transients and phenomena

Insulation coordination
{lightning, switching), HVDG/
FACTS equipment design, sub-
synchronous resonance (SSR)

ATP-EMTP, EMTP-RV, PSCAD/
EMTDC

Real Time Simulation (RTS)

Closed loop and scenario testing
in real time

Real time simulations, protection
testing, control system testing

RTDS, Opal-RT

Hybrid Simulation

Assassment of multiple models/
programs in the same dynamic
simulation environment

Dynamic analysis of the
interaction between two systems

ETRAN (PSS/E and PSCAD)

Multi-Domain Analysis

Assassment of multiple systems
and their interactions

Study of interactions between
electrical, power electronic,
mechanical and fluid dynamic
systems

MATLAB (including Simulink and
SPS/Simulink), DYMOLA
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Bd-bit) Professional Schematic
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EJ Home | Project View Tools Components Models

1. Cut I ’ =
o ; i : Plot Step [us]
Copy ke e e Base
Paste Clean Build Build Run Stop Pause Step Snapshot||250.0 Save Delete  View
“ Delete - Modified = - SCenarioT Scenario Scenario
Clipboard Compile Simulation Active Scenario
Q- -9 -

ProbeMain _iccc 300Nl Optimunfuntisind) | simplecminharmiaint) s acystemMaing) sy condensorhaint) sy

Squirrel Cage Induction Machi

Configuration

4 General

Motar name

Data Generation/Entry: Typical
Multimass Interface DISABLE
MNumber of Coherent Machines 1.0
MNumber of Sub-Iteration Steps 1

Rated RMS Phase Voltage 7.967 kvl
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: [Tran=sLine]

CALL TransLineCut()

: [multimeter] Multimeter

IVD1l_1 = NRTCF

NRTCF = NRICF + 4

CMIpl = ( CER((IBRCH+2), SS))
VDCIpl = EMIDC_VVDC(SS, NT_7, 0)

: [Rectifier AC]

CALL Rectifier ACOut()

: [multimeter] Multimeter

IVDl 1 = NRICF
NRICF = HRICF + 4

VacR (1) = EMTDC_VVDC(SS, NT_14(1), 0)
VacR(2) = EMTDC_VVDC(SS, NT_14(2), 0)
VacR(3) = EMTDC VVDC(SS, NT 14(3), 0)

RVDI 1 = RTCF(IVD1 1) * P3PH3(SS, (TBRCH+15), (IBRCH+16), (IBRCH+1&

§7) ,RICF(IVD1 1+2),0)
IF (UPDATE AG) CALL PSCAD AGRG(58894414,RVD1 1,"Rd")

RVD1 1 = RTcF(TIVD1 1) * Q3PH3 (S5, (IBRCH+15), (IBRCH+16), (IBRCH+1s

&7) ,RICF(IVD1 1+2),0)
IF (UPDATE AG) CALL PSCAD RGRG(588094414,RVDL 1,7"gd")

RVDL 1 = RTCF(IVDL 1+1) * VM3PHZ(SS, WT 14{1), NT 14(2), NT 14(3),s

& RTCE(IVDL_1+42})})
IF (UPDATE_AG)} CALL PSCAD AGRG(58804414,RvVD1_1,"vd")
VrmsR = RVD1_1
IF (FIRSTSTEF) THEN
CALL PSCAD AGI(58804414,1,"hidel™)
CALL PSCAD RGI(58804414,1,"hide2")
ENDIF

: [ammeter] Current Meter "Ielectrode’

Ielectrode = (-CBR(({IBRCH+3), 55))

: [multimeter] Multimeter

IvDl 1 = NRICF
NRTCF = NRICF + 4

VacI(l) = EMTDC _VVDC(SsS, NT_&(1), Q)
VacI(2) = EMTDC_VVDC(SS, NT_&(2), Q)
VacI({3) = EMTDC_VVDC(SS, NT_&(3), Q)

RVvDl 1 = RTCF{IEDI 1) = P3E‘BE‘SS. ‘IBRCB+SI. ‘IBRC.H*-Gh ‘IBRC.H+?) &

‘GammaAngle
‘measured

Inverter Controls

atinverter
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r-_——_i 2.0 | | s M ola
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8 AR
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> Yy VN VYV YL
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3
x
L
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SUBSTATION

Z1=52.9[ohm]/_80.0 [deg]

1

RiMMdz] Hise Odzd J

Istc O H c{uc{lsdzic

§J tcd d3d dzac
ltedd3j 6 OdOEZdL O 9oL

BUSH
-49.95 [MW]
-52.02 [MVAR]
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