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Tendencias Digitales en la GIS de Alta Tension
Digitalizacion en Subestaciones GIS

L J

Market leader High performance and ratings
more than 30,000 bays ol 1 “" for a stronger grid

installed worldwide

Digitalization of GIS

ﬂ_ Driving technology

o)

[ ]

@ GIS innovation since 1967 for a smarter grid
/& Complete range of GIS & Reduced environmental impact
K(/ - from 72.5 kV to 1200 kV for a greener grid



Tendencias Digitales en la GIS de Alta Tension
Digitalizacion en Subestaciones GIS
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World's first Largest Firstintegrated Underground Ultra high-voltage Largest First compact
170 kV GIS 550 kV GIS installation 170 kv GIS 145 kV GIS installation 1100 kV GIS 420 kV GIS installation 420 kV GIS 170 kV GIS
Sempersteig Itaipu Holzweissig Frankfurt Jingmen Haraiman High Speed Revsing Oerlikon
Switzerland Brazil/Paraguay Germany Germany China Rail Project Denmark Zurich
Saudi Arabia
1968 1984 1992 2005 2008 2010 2013 2015
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1976 1987 1997 2006 2009 2012 2015 2017
First First Most compact Chinas largest Largest urban Highest voltage level Offshore Africas largest
550 kV GIS 800 kV GIS 145 kV GIS 500 kV GIS installation 550/220/123 kV GIS In the world 420 kV GIS 145 kV GIS installation
Claireville Alpha Ergatshausen Three Gorges installation 1200 kV GIS Dolwin 1 Sebenza
Canada South Africa Germany China Ochakova, Russia Bina, India MNorth Sea South Africa
©ABB
) A I D
August 7, 2019 | Slide 6 Rpp



Tendencias Digitales en la GIS de Alta Tension
Digitalizacion en Subestaciones GIS

Hanau, Germany Brno, Czech Repubilic
GIS 72.5 kv -170 kV > GIS bus ducts
Zurich, Switzerland Xiamen, China
GIS 245 kV - 420 kV GIS 72.5 kV - 1200 kv
L ]
L]
— — 2 [ | Xiamen, China
evlievo, Bulgaria LU GIS modules

GIS modules, Local . °
Control Cubicles e oo "dsaasisaiace”

% BacNinh, Vietnam
Dammam, Saudi Arabia g 3 GIS insulators
GIS 72.5 kV - 420 kv e

L ]
L ]

savli, India 2 ] Tangerang, Indonesia
GIS 72.5 kV - 420 kV GIS 145 kV - 170 kV
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Digitalizacion en Subestaciones GIS

- ._... I o
ELK-3 up to 550 kV

Integrated GIS, 145 - 420 kV

gs" ..'..

Eco-efficient GIS
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Tendencias Digitales en la GIS de Alta Tension
Digitalizacion en Subestaciones GIS

Sub-transmission 72.5 - 170 kV

Transmission 245 - 1200 kV

Product ENK ELK-04 C/ELK-04 ELK-14 C /ELK-14 ELK-3 C/ELK-3 ELK-4 ELK-6
Three- . ; ; : :

Enclosure phase Single-, three-phase Single-, three-phase Single-phase Single-phase Single-phase

Rated voltage [kV] 72.5 145/170 245/253/300 420/550 800 1100/1200

Raved pawer-frEguency 140 275/325 460 650/740 960 1200

withstand voltage [kV]

Rated lightning impulse

withstand voltage [kV] 325 650/750 1050 1425/1675 2100 2400

Rated normal current [A] 2500 3150/4000 3150/4000 5000/6300 5000/6300 6300/2000

Rated short-circuit breaking 40 40/50/63 50/63/80 63,/80 63 63

current (up to 3 s) [kA]




Tendencias Digitales en la GIS de Alta Tension
Digitalizacion en Subestaciones GIS

IGA up to 170 kV IGA 245 kV IGA 420 kV

Rated voltage [kV] 145 170 300 420
Rated frequency [Hz] 50/60 50/60 50/60 50/60
Rated lightning impulse withstand

voltage (1.2/50 us) [kV] 650 750 1050 1425
Rated normal current

busbar / feeder [A] 250 4000 4000 5000
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Tendencias Digitales en la GIS de Alta Tension
Digitalizacion en Subestaciones GIS

(\/7 Cyber security on
substation border

B Utility communication
with FOX615

!

ol

Relayroom with protection

l IEC61850 / station bus E

B\

Extended operator workplace Enterprise asset management
Intelligent Building . . Asset
substation FOXMAN mgmt. Mlcl_r‘(;ﬁ”d Health

HMI NMS system Center

o

5 &5 & & &
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and process bus
—e

L

!

T IEC61850 / process bus T
= T AaQ
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= =1 (I
= o | (20
GIS with NCIT, integrated | . CoreTec / CoreSense
High Voltage Transformer Monitoring

LCC and MSM

Building management ¢
with RTU500 =
.
| Digital UniGear
Medium Voltage with NCITs

=

Mobile workforce
management

|
\O’ MicroGrid with solar and

- battery energy storage

o

po
=
s

!

EV charging
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Digitalizacion en Subestaciones GIS

La digitalizacidn en las subestaciones tipo GIS abarca principalmente 3 areas:
» Digitalizacion del Equipo Primario
* Monitoreoy diagnoéstico ‘Q’ e yatem
* Full Digital LCC

= NCIT

Full digital O
control I
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Digitalizacion en Subestaciones GIS - Portfolio

ELK-6, 1200kV

Product LCC Digital control NCIT MU for CIT Monitoring
ENK, 72 kV - )
ELK-04, 145 kV El ’
ELK-04, 170 kV (= REX670 — : :I
ELK-14 C, 245 kV = , S wew oBs REXETO
= 0 CP14 O
ELK-14, 300 kv e 1r
ELK-3 C, 420 kV
ELK-3, 420 kV © ' P &
ELK-3, 550 kV o
2 Lo
ELK'4, 800 kV Freestanding % Power Diagnostix
Lee E Qualitrol

i\ I IR
npw
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Tendencias Digitales en la GIS de Alta Tension

Digitalizacion del equipo primario

CPO4

CP14

CP3

Launch in 2018

— Three phase enclosure (L 500mm)

— Horizontal mounting

— 100... 3800 A (configurable)

- (66... 170)kV/ V3 (configurable)

— Accuracy ECT 5TPE / 0.2 (0.25)

— Accuracy EVT 3P /0.2

— Protection, measurement and revenue metering

— Acc. to IEC60044-7, -8, IEC61869-6 and
IE61850-9-2LE

CP =Product family name for "combined power transformer”
CT = Current Transformer
VT = Voltage Transformer

Available since 1999

— Single phase enclosure (L 560mm)

— Vertical** and horizontal* mounting

— 100... 4000 A (configurable)

- (110... 362)kV/ V3 (configurable)

— Accuracy ECT 5TPE / 0.2 (0.25)

— Accuracy EVT 3P /0.2

— Protection, measurement and revenue metering
— Acc. to IEC60044-7, -8, IEC61850-9-2LE

* metering must be horizontally
** protection can also be vertical

Available since 1997

— Single phase enclosure (L 720mm)

— Vertical** and horizontal* mounting

— 100... 6300 A (configurable)

— (330... 550)kV/ 3 (configurable)

— Accuracy ECT 5TPE / 0.2 (0.25)

— Accuracy EVT 3P /0.2

— Protection, measurement and revenue metering
— Acc. to IEC60044-7, -8, IEC61850-9-2LE

A I
npw



Digitalizacion del equipo primario

Accuracy classes CP04 based on IEC60044-8, Annex E and IEC61869-6, Annex 6E

’
Accurécy for '
measuring .
(amplitude error) i Al y for protection H
) | (compasite error) !
E i i
[} i :
a
Accuracy for transien| t
resp: (peak) \
L L *—o
- I =L
Ip Tapr = Kper - Ipr KALF - Jpr psc th
Ksge - Ipr
h ——»

Figure 6E.1 — Accuracy limits of a multi-purpose low-power current transformer

Koer = 1,2
Kar =20 (configurable, limited by Iy,)
Kssc =100 (configurable)

l,r =250 ... 3800A for class 0.2S / 5P ( 5TPE)
l,r =100 ... 3800A for class 0.2 / 5P ( STPE)
l;, = 63KA, 3sec.

U, = 52... 170kV for class 0.2 / 3P
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Tendencias Digitales en la GIS de Alta Tension
Monitoreo y Diagnhostico

= Funciones de Monitoreo y Diagnostico
= MSM for SF6 monitoring
= CBS for CB monitoring

= Arc Detection System
= Power Diagnostics for PD monitoring




Tendencias Digitales en Subestaciones GIS

SF6 monitoring

Circuit Breaker
monitoring

Partial Discharge |
monitoring /

PD -

ADnD |
AP

Mald MEHU 1.2
SFE Measure » |©
filarm List :
Euvent List “

o020

Power Diagnostix Systems

Arc VeGL

®clectronic

Detection

Control & Analog Input Binary Input  Fast Analog Input
Communication Module for gas Module for CB Module for CB
Module application application application
ccMm AIM BIM FAIM

MO mOAY

sensen
:|r‘_ 1
up to 6 connections: up to 4 connections:

= lor3xOperating
Mechanism Motors

= Primary Phase Current

= Drive Motor Current
= 1or3xAuxiliary Switches

*  Trip coil Current

v

—

today



Tendencias Digitales en la GIS de Alta Tension

Control & Analog Plus up to 9 AIMs
MSM StaCk Communication Module Input Module AlM
. CCM AIM
Central module for data analysis, storage
and communication (CCM) o , ~ 8xAnalogInput /0.20 mA o .
Up to 10 input modules to collect sensor :';:g—;:; = 4355;.3 1‘;:\:5;\ :*55,5 .‘;::;52\
signals ecer| EELIGEEE EERIGEEE
_rai ABR MSM ABB MSM

Compact, DIN-rail mountable v — o ey e
Internal supervision function e

§TE ® L J—

PEL = LR

| ] SISISSIEEISE]

24VDC

& o Up to 8 HGDMs per AIM
Power Supply

SFg Hybrid Gas Density Monitor

Technical Data Technical Data Technical Data ey
niversal Voltage | _
SySte CCM AIM Input range &

©ABB
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Tendencias Digitales en la GIS de Alta Tension
Full Digital LCC

G tion bus Statan Ethemet 100MtS)
IEC 51850 {Configuracion en #silla PRF)
St b e
- IEC GBS0 MMS and GDOSE Heate:
© IEEE 1528 (CNESEG1850.5.3) e syncrvanzasan Mot in aur scope
* Soparaa fom pracess bus
Unitadon ekcien e preacein
RESET) REaTe
. L
" 4&, -~ |
" P
e i Aabr e s e oa
Majn 1 i hhain 2
Cubiculo de proteceion
Process bus
+ Frocos et nutw B SC 61950 GOOSE nd 5
518505821 E sampled anakog vaiues us 02 Procesa (100KDiNS)
- Eaparate from station bus. HERy
* Silinwido data sachanga bus (SCOSEEG3) o

P
aBusde Eslacién

A lricad Canial de
[

a

HER iMpdides pra
protersion d Barss]

Loging
v £t o o
Suibhiouepeion SCOSswmbacts i
S ::"“”‘:_‘:‘5?’ [ Wain 1 I Toiain 2 |
P FEEER -
e [ Cubiculo de control loeal |
| e [T p———
| ey [perp————
b
Ji BENSE
¥ rdeiben
[ ——

©ABB >
August 7, 2019 | Slide 23 RpD



Tendencias Digitales en la GIS de Alta Tension
Conventional system

Station bus
1 1
BBP BBP
Main 1 Main 2
Local control OHL OHL OHL
() cubicle Main 1 | Main 2 || backup |4 o
= | = -
>< Line B E H zone H
= - E =
'i
Q) /

cubicle

Main 1 Main 2
ain ain

NN

\\k\ TEE
———| Local control Transf. (| Transf. Transf zone
( cubicle Main 1 :: Main 2
] | Tertiary i i
— H = windiné H = BBP BBP
> = H prot. H H Main 1 Main 2
Transformer g B = =
©ABB
IED1 | = bay control IED

© ABB Group
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Digital system, not optimized

:
S

Transformer

© ABB Group
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IED2 | = second IED for main 2 trip

Power supply cabling is not shown

Station bus
| |
BBP BBP
— Main 1 Main 2
———| Local control OHL OHL OHL
—_— cubicle Main 1 Main 2 backup
——|[culiED] [ [ED2 TEE
—_— zone
— | MUL MU2
Local ::ontrol I I |
—_— cubicle I\/IB":Pl I\/IB":PZ
=——|[culIED| [ IED2 an an
—_— MU1 MU2
; —
| | | [ree
———| Local control Transf. Transf. Transf zone
e cubicle Main 1 Main 2
—— ||Ctrl IED] | IED2 Tertiary
|| MUl MU?2 winding BBP BBP
] Prot. Main 1 Main 2

Increased safety
and less cables
due to NCITs and
process bus



Tendencias Digitales en la GIS de Alta Tension
Digital system, optimized

Station bus
Local control OHL OHL
cubicle Main 1 || Main 2
IED1 IED2
MU1 MU2 TEE TEE
BBP BBP Backup
bay unit| |bay unit
; -
Local control
cubicle
IED1 IED2
MU1 MU2
BBP BBP
bay unit| [bay unit
Local control Transf. Transf.
cubicle Main 1 Main 2
IED1 IED2
MU1 MU2 TEE TEE
BBP BBP Tertiary
bay unit| [bay unit
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Increased safety
and less cables

- due to NCITs and

process bus

Fewer panels with
distributed BBP

Fewer panels and
less components
by integrating
BFP in BBP

Fewer panels and
less components
by integrating
TEE zone in BBP
and main
protection

., Fewer panels by

using one for
main 2 and
backup protection
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Tendencias Digitales en la GIS de Alta Tension
Conclusion

Las tecnologias digitales ayudan:

A reducir el nivel de interfases entre los equipos de control y proteccion y los equipos primarios
A reducir costos en las subestaciones

A reducir la cantidad de obras civiles

A monitorear tiempo real las condiciones de tu activo

A la toma de decisiones para el mantenimiento de tu active

A incrementar la vida util de tu equipo
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