CEN WORKS ON REAL TIME
SIMULATION

SIMON VELOSO
COORDINADOR ELECTRICO NACIONAL (CEN, CHILEAN’S ISO)

USER SPOTLIGHT SERIES BY Il|RTDS



CONTENTS

» Background
* Infrastructure
* Projects
 Testing of System Integrity Protection Scheme (SIPS)
» Chilean HVDC Model
» Parameter Identification (standard models)
* Hybrid Simulations

USER SPOTLIGHT SERIES BY WIJRTDS

Technologies




BACKGROUND

« According to a law modification in 2018, “the Chilean ISO will have permanent resources to develop
and to coordinate research in energy matters aiming to enhance the real time operation of the power
system”.

Specific goals to fulfil what was mandated by law:

To contribute with new technologies

To study the behaviour of equipment and to de-risk its operation before putting it in service
To train employees in the theory and use of new technologies

To promote research through collaboration with universities, study centers and consulting groups.
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INFRASTRUCTURE

NovaCor with 4 licensed cores
GTNETX2 card
» Port 1: 104, GOOSE, PLAYBACK,
PMU, Socket
* Port 2: DNP3, MODBUS, Socket
Synchronizer

Scope

2 amplifiers

SEL-3555 (RTACQ)
SEL-2240 Axion
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INFRASTRUCTURE
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PROJECTS: SIPS

» Renewable power plant simplified model
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PROJECTS: SIPS

AUTOMATISMO CONTROL DE TRANSFERENCIAS MEDIANTE LABORATORIO DE
"COORDINADOR SIMULACION DE TIEMPO REAL
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PROJECTS: SIPS

AUTOMATISMO CONTROL DE TRANSFERENCIAS MEDIANTE LABORATORIO DE
SIMULACION DE TIEMPO REAL
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PROJECTS: SIPS
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PROJEC
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PROJECTS: SIPS

PE Punta Paimeras
134E-6 MIT

PE Totoral
58567 MW

3300 MW

PE Cansla 11|
13655 MY
SE Las Faimes [SEmmms]
2300k i

23040

SE Los Vs

PFV Dofa Camman
23267 W

-A18ES MW
0.00 bhaar

Cantrol g Fslla S/E Punta Colerada

rn
20

o

N e L
0 o
=0 7
—e—r

[ iAc220 [0 || [PAIIAG220 [0

10000 s00 0

(s i o
-3.668 -91.69 1.05

Regulacin de Tensién S/E Disgo de Almagro

Regulscion de Tension SIE Las Paimes

LPALM220__|o | |[[TPALM220_ | o

e

i

aw e s i
m 00 ||[[ro00 1122E5
o =T o || [[MREDON.P
ﬂn m, [
B a o ==
& @0 = N o
ws s s
2 ol .
- f o o -
% | i) v sm i}
o0 | -1.19E-5 100.0 100.0 -1202E-5
zon | [ i PSIERRAT [ =T = || TPPALWE P TS
n I 1m m [
= s o - o
= an @ E= P an E
2 s s m s s
2 P + P P .
o - o o -
w s (i v sme (i
00 100.0 100.0 -1.263E-5 100.0 100.0 -1.335E-5
B =T ~esoow || [TOTORALP |G =T oo || [[CANELAF [O
=) [ 1m m [
= s o - o
5 an @ E= P an E
w s e (i v sme (i
0.0 1000 1000 5 850E-1 [o] 100.0 1000 -1.356E-5
Fom =T ~esowe || [BCARWEN Pl O
=) [ 1m
=) s ™
) an @ 200
o o —
w s e {7} Subsystem #1 @[C
0.0 1000 1000 2319E-7 e
Sktema Equivalente S/E Nogales
NOGAL220_ [ | [[NOGAL220_ o
oo
EETE) ;”g‘gg [ROWERTIT] ELPELL 0 SUUAN 0 ARRAYAN O TALNAY O
| 1o . CURUROS @ TaTora o
= o
|
0 o000 it
[
o ' 2 f 4 s

Distributed VAR
compensators

USER SPOTLIGHT SERIES BY

Technologies

Equivalent Machine

RMS Model (Hybrid Simulation)



PROJECTS: SIPS

Remarks

« Hardware in the loop testing.
» Assessment of the dynamic and steady state performance of a high level algorithm (wide area).

 Future algorithms will be tested in the RTDS platform to increase its reliability.

» Upcoming algorithms will include simultaneously optimization of transmission lines ampacity as
well as wide area voltage or reactive power control.

 The flexibility of the RTDS will allow testing of different communication protocols or equipment.
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PROJECTS: CHILEAN HVDC MODEL

s

Bipole HVDC £ 600 kV

~ 1500 km

Two terminals

Converter stations of 2000 MW

Scheduled for 2027

USER SPOTLIGHT SERIES BY “lITB;[PgS



PROJECTS: CHILEAN HVDC MODEL

Bipole HVDC £ 600 kV

~ 1500 km

Two terminals

Converter stations of 2000 MW

Scheduled for 2027
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PROJECTS: CHILEAN HVDC MODEL

Bipole HVDC £ 600 kV

~ 1500 km

Two terminals

Converter stations of 2000 MW

Scheduled for 2027

Argentina

 Distributed VAR Compensation (SVC and STATCOM)

LLa:Ranr
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PROJECTS: CHILEAN HVDC MODEL
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PROJECTS: CHILEAN HVDC MODEL
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PROJECTS: CHILEAN HVDC MODEL
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PROJECTS: CHILEAN HVDC MODEL
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PROJECTS: PARAMETER IDENTIFICATION
(STANDARD MODELS)

About 300 models in the Chilean official RMS database

» Synchronous machines (govs, avr, pss, uel and oel)
* Hydraulic
« Steam turbines
« Combined cycle

« Based in power electronics:
* Wind generators
* Photovoltaic

» Solar thermal
« STATCOMSs and SVCs
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PROJECTS: PARAMETER IDENTIFICATION

(STANDARD MODELS)
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PROJECTS: PARAMETER IDENTIFICATION
(STANDARD MODELS)
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PROJECTS: PARAMETER IDENTIFICATION
(STANDARD MODELS)

pcu_RALCO1: Regulador de Velocidad

« Modeled in 2005

» PowerFactory (DIgSILENT)
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PARAMETER IDENTIFICATION

(STANDARD MODELS)
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PROJECTS: PARAMETER IDENTIFICATION
(STANDARD MODELS)

 Particle Swarm Optimization (PSO)

» Equivalent dynamic models could be

obtained massively

* It will allow consultants to access the power
system database in a standard form
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PROJECTS: HYBRID SIMULATIONS
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PROJECTS: HYBRID SIMULATIONS
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PROJECTS: HYBRID SIMULATIONS
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PROJECTS: HYBRID SIMULATIONS
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PROJECTS: HYBRID SIMULATIONS
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PROJECTS: HYBRID SIMULATIONS

Event: power plant outage (180 MW)
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PROJECTS: HYBRID SIMULATIONS
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PROJECTS: HYBRID SIMULATIONS
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PROJECTS: HYBRID SIMULATIONS

EMT and RMS models interconnected
Transferred power ~ 0 MW

RMS integration step = 0.25 cycles RMS integration step = 1 cycle
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PROJECTS: HYBRID SIMULATIONS

EMT and RMS models interconnected
Transferred power ~ 100 MW (towards RMS model)

RMS integration step = 0.25 cycles RMS integration step = 1 cycle
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CEN WORKS ON REAL TIME
SIMULATION

SIMON VELOSO
COORDINADOR ELECTRICO NACIONAL (CEN, CHILEAN’S ISO)
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