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1 — CONTEXTUALIZACAO SMISELTE

SEMINARIO DE LINHAS DE
TRANSMISSAO DE ENERGIA

Impactos da transicao energia na transmissao.
“No energy transition without transmission”
Mudanca na logica do modelo

— Geragao concentrada === Grandes sistemas transmissao

— Geracao distribuida: Expansao na transmissao em todos os
niveis de tensao

e Consequéncia: “Aumento global na capacidade de transmissao”
— Sistemas de transmissao existentes

— Novos sistemas a serem construidos (novas LT’s/SE’s)
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2 — AUMENTO DA CAPACIDADE DE TRANSMISSAO EM

LINHAS EXISTENTES

2.1 — Dynamic Line Rating (DLR)

Monitoramento tempo real da temperatura/flecha

Linhas Curtas: Limites térmico/Temperatura condutor

Condutores ACSR (752C/902C)

Monitoramento tempo real: Corrente + temperatura + vento

Varias ferramentas/Modelos desenvolvidos

Em ampla utilizacao no mundo: Aumentos de até 20-30% na

capacidade de transmissao

Engineering + forecasting

Solucdes ambientalmente amigaveis
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2.1 — Operacao com monitoramento em tempo real (DLR)

800 MVA Thermal Limit on Power Flow is Independent of Length
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Typical Line-Corridor Weather Conditions Over
2 Summer Days at 40° Latitude
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ISELTE

SEMINARIO DE LINHAS DE
TRANSMISSAO DE ENERGIA

2.1 — Operagao com monitoramento em tempo real (DLR)
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4-hour Emergency Line Rating - amps

2.1 — Operagao com monitoramento em tempo real (DLR)

Static, Daily & Hourly Ambient-Adjusted Rating {A)
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2.2 — Uso Condutores HTLS — Alta Temperatura e Baixa Flecha

- Operacao com temperaturas mais elevadas

- Uso do mesmo ROW, mesmas estruturas, mesmas fundacoes

- Engenharia: cada caso € um caso diferente!
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Figure 7 - Typical sag-tension variation with time, mechanical load, and temperature.
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Thermal Rating vs TCmax
40C air, 0.61 m/s wind, full sun
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Thermal Rating vs TCmax
40°C air, 0.61 m/s wind, full sun
Uprating Method 4 - Reconductor with HTLS
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2.2 — Uso Condutores HTLS — Alta Temperatura e Baixa Flecha

Table 7 - Acronyms & descriptions for HTLS conductors [10]
Type Core Envelope A i e o Dwescription
Galvanized or
o Pluminium clad I:f‘d dramm ACSE Conventional 1350-H19 Ahminum,
steel steel reinforced
gﬂ'];-meta] :
m’] = - c;:m alnminium AT1 TacER Thermal resistant aluminium alloy
ctecl (TAL or GOTAL) - comduc for, steel reinforced
minium AT1 Thermal resista_m alu:u:l_jn.h:u:n alloy
Imwvar steel (TAL or 60TAL) TACTE. conductor, var reinforced
Galvanized, T 1
mischmetal or i ATY High strenpth, thermal resistant
lominium clad| m{&rﬂj = ETACSE aluminium alloy conductor, steel
steel ) reinfiorced
Galvanized or Thermal Gap type, ulos-thermal resistant
1 mischmetal | alominiom AT3 GETACSE ahuminium alloy conductor, stesl
clad stesl (ZTAL or reinforced
Galvanized, I_hﬂ_ mzl .
mischmeta] or MMM ATS | o Ultra-thermal Tesistnt ahuminivm
alom-clad steel @E"'—T: or ) alloy conductor, steel reinforced
Invar steel or | = Thermal ZTACIER, Ultra-thermal Tesistant ahmminivm

alminium clad shominium AT3

ETACIRAACIN

alloy conductor, invar reinforced

1 invar steel (ZTAL or
Iﬂ] v :EE:]E?;& ] I.M.mm"ﬂu_ 4| XTACR, | Eiirathermal resistant aluminium
imvar steel ((TAL) XTACIF-HACIM | alloy conductor, mwvar reinforced
Galvanized, Annealed
. |mischmetal or| aluminiom ACSS Alwminiom conductor, steel
< glum-clad stesl 1350-0 y supported
. Thermal Thermal-resistant aluminiom alloy
Mital matrix . . o . -
- ; alomimium AT3 conductor, metal mamix composite
W 3
3 Composite (ZTAL or ACCE, ACME com reinforced
Thermal Thermal-resistant aluminiom alloy
ahlomimium AT1 ACTR conducior, polymer matri compssite]
Polymer |(TAL or SOTALY * core reinforced
4 matrix Thermal . Thermal-resistant aluminiom alloy
composite | alominiom AT3 AC CE‘E;;_CE conductor, polymer matrix conuprsi
(ZTAL or 3 core reinforced
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2.2 — Uso Condutores HTLS — Alta Temperatura e Baixa Flecha

- Varias solucdes; multiplos usos; Atencao com ferragens

Thermal Resistant Alum

> p. L2 f\:‘ < ——(Extra) Thermal-resistant aluminum alloy alloy
1 (7 X X\ Alloy Wires
7 ] L t + :. | Zinc-coated invar alloy or
X </
y ) B Aluminum Clad Invar Alloy
T Galvanized Steel Core
ACSR/TW AAAC/TW Wires Figure 31 - Crossection of (Z)TACIR
Figure 25 - Compact (Formed Wire) conductors Figure 30 - Cross-section of TACSR conductor
e
. A A
xtrs bigh-tcnsle Annealed Aluminium
gilvanized siel core Conductors for the uprating
| Fleat resiotan prease of existing overhead lines
TALor ZTA] (compasted shupe) Stranded Steel Core Reference: 763 4 cigre
TAl or ZTAl (round shape) === T
Figure 32 - Cross-section of GTACSR conductor Figure 33 - Cross-section of ACSSITW conductor

TB 763 - 2019

- Engenharia ajustada: aproveitamento torres e fundacdes
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2.2 — Uso Condutores HTLS — Alta Temperatura e Baixa Flecha
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Figure 37 - Comparison of sag versus conductor temperature
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CASE 1 - Sag Comparison - Medium Loading - 350 m Ruling Span
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2.3 — Reforcando Torres e Fundagoes

e Quando “uprantings” exigem “upgranding”

e As torres existentes ndo suportam novas (mais) cargas

Insufficient strength of

the member

Yes Can the member
be safely replaced?

Yes Is insufficient
buckling capacity
the only aspect?

Do redundants

work ?

Do retrofitting
members work?

Replace member Adding redundant Retrofitting (e.§. double Other solutions (e.g. Modification of connection
members angle, cruciform cross additional horizontal (e.g.single-flange connection
section) diaphragems, increasing [l =*double-flange connection)
Cross section)

Figure 5-1 Flowchart for reinforcing an existing lattice tower
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2.3.1 - Aumentando a Altura de Torres

ASSESSMENT OF EXISTING
OVERHEAD LINE
SUPPORTS

Weorking Group
B2.08

June 2003

e

p

TB 230 - 2003

Figure 20 - Tower with bottom extension installed

Figure 19 - Tower Lifting by Crane REALlZAcAO:
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2.3.2 — Alguns Refor¢os em Torre

BZ Overhead Lines

Increasing the Strength
Capaclity of Existing Overhead
Transmisslon Line Structures

e | TB 964 - 2025
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2.3.3 — Alguns Refor¢os em Torres e Fundacgoes
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Figure C-20 Example 19: reinforcing main legs and
foundations (courtesy of DNV, Netherlands)
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Figure 22 - Foundation trial pit and upgrading examples
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2.3.4 — Alguns Refor¢os em Fundagoes

e Reforcos com micro-estaca injetada

e 2Ly
A A o .

,Am.

E

¥ZEar ¢

GROUT BODY DIAMETERS:
D:201d lor medhum + coarse cobbies
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO

3.1 - Compactacao Sistemas “FEXCOM”

Um natural aumento na
capacidade de transmissao

LT 230 kV — Eletronorte

Expansao feixes (linhas
HSIL)

LT 500 kV — Paranaiba Transmissora

LT 500kV — Chesf REALIZAGAO:
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO

3.2 — Novos sistemas HVDC

Tecnologia SVC para conversoras

3.3 — Super Grids
Sistemas mais possantes +800kV, £1000kV

LT +/- 800 kV — Belo Monte Transmissora
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO

3.4 — Upratings: Conversao AC + DC

(a) (b)
(a) (b)

=, WK R (X ..
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CIGRE Study Committee B2: Overhead Lines

Rob Stephen
Javier Iglesias Editors

Compact
Overhead Line

Design
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO

3.4 — Upratings: Conversao AC + DC

AC DC

For power system expertise 10797 Session 2022

B2 OVERHEAD LINES
PS1 - Challenges & New Solutions in Design and Construction of New OHL

S I l N Electrical environment evaluation of HVAC/HVDC hybrid overhead
transmission line using a reduced-scale model

Koo Yong SHIN', Joon Arm OH', Seung Woo Lee', Kwang Man Ko', Mun No JU?,
L l Jeong Min WOO?*
(-) 'Korea Electric Power Research Institute (KEPRI), Korea Electric Power Corporation
(KEPCO). Daejeon 34056, Korea
*Electrical Environment Research Center. Korea Electrotechnology Research Institute.
Changwon 51543, Korea
Republic of Korea
*woojm(@keri.re.kr

Figure 9. AC/DC hybrid line configuration
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO

3.5 — Duplo bipolo com Retorno Metalico

/o
Gogre
21 . rue d’Artois, F-75008 PARIS B2-310 CIGRE 2018

http : //www.cigre.org

Full Scale Test for +500kV HVDC Double Bi-Pole with Return Conductor
Overhead Transmission Line

K.Y. Shin*!, GG M.KWON!, J.H.LEE!, W.J.CHOI', C.K.PARK!, J.M.Woo?%, M.N.Ju?
'Korea Electric Power Corporation, 2Korea Electrotechnology Research Institute
Republic of KOREA
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO

3.6 - Estruturas hibridas com membros isolantes

CIGRE Study committe B2
PROPOSAL FOR THE CREATION OF A NEW WORKING GROUP

WG B2.96

NAME OF THE CONVENOR
Ahrmed Usama [CANADA)

TITLE
Compaosite Insulated Cross-arms for New-build and Retrofitted Transmission Line Supports

Figure 9-9 800kV DC hybrid tower, steel and THE WG APPLIES TO DISTRIBUTION NETWORKS: NO

FRP composite

Figure 9-10 Hybrid tower, steel and
FRP composite

ENERGCY TRANSITION
4 [ Sustainability and Clirmate Change

POTENTIAL BENEFIT OF WG WORK

3 [ likely to contribute to new or revised industry standards

4 [ state-of-the-art or innovative solutions or directions

5 [ Guide or survey on technigues, or updates on past work or brochures

STRATEGIC DIRECTION

1/ The electrical power system of the future reinfercing the End-te-End nature of CIGRE: respond to
speed of changes in the industry by preparing and disseminating state-ofthe-art technological
advances

3 [ Foeus of the environment and sustainability (in case the WG shows a direct contribution to at least
one SDG)

SUSTAINABLE DEVELOPMENT GOAL
3 [ Industry, innovation and infrastructure

Compact plus tower — e e o
i Novo WG SC B2.96 — Cigré
Vattenfall Sistema Shemar g
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO
3.7 - Estruturas em FRP

Transmission line structures with
Fiber Reinforced Polymer (FRP)
composite 7
Reference: 818 / ﬂgl:e

Figure 9-2 The 230 kV FRP lattice structures with composite insulators

230 kV FRP Lattice Tower

Figure 10-8 FRP cross-braced H-frame

FRP Portal Tower TB 818 - 2020

P - »
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3 - TECNOLOGIAS PARA NOVOS SISTEMAS TRANSMISSAO
3.7 - Estruturas em FRP

Figure 10-18 Placing a H-

Figure 18-7 Angle tension structure

Transmission line structures with
Fiber Reinforced Polymer (FRP)
composite 7
Reference: 818 / C!gl’f_

TB 818 - 2020

Figure 18-6 H-frame tension structure F R P G ri I I a ge FO u n d at i O n
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4 — TECNOLOGIAS CONSTRUTIVAS E DE MANUTENCAO

- Uso de robos

RFI Detector

Waather station (wind SoeieGSMWI-FI
speeddiectiontemperatura) Communicatons

THE USE OF ROBOTICS IN ASSESSMENT AND
MAINTENANCE OF OVERHEAD LINES

WORKING GROUP

B2.52
JUNE 2018
. LIDAR IR Camera (PT)
Figure 3.1-4 Expliner Robot from HiBot P12) Batteries, Camtrol & Communication 2
(Debenest et al. 2010, © 2010 IEEE) Eectronics, Data Storage 7 g
Figure 3.1-1 LineScout Robot from Hydro-Québec
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4 — TECNOLOGIAS CONSTRUTIVAS E DE MANUTENCAO

- Uso de robds / drones

- |

Figure 3.1-11 LineROVer Robot from Hydro-Québec
(Photo courtesy of IREQ, © Hydro-Québec)

Figure 3.2-9 Exemple of Hexacopter with Propeller Side Protection and Camera for Visual
Inspections (Diameter about 1 meter)

Figure 3.2-2 AAI Aerosonde Figure 3.2-4 UAR 45 Red Eléctrica de Espaia

(Cruise Speed 27 m/s, Payload 8 kg) REALIZAQAO:
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4 — TECNOLOGIAS CONSTRUTIVAS

- Novo WG SC B2.92 - Cigré Bagre

CIGRE Study Committes B2

PROPOSAL FOR THE CREATION OF & NEW WORKING GROUP

Mame of Convenor: Hugo VALENTE (PORTIMGAL)
W' 2.2 E-mall address: hugo valenieghren ot
Strategic DirecBons &: 1, 2, 3 |:mlﬂ1ﬂamnpﬁmﬂndl‘:ﬁ,11
This Working Group a0aressss thass Energy Transiton iopics.

Storage 1 mone of them

Hydinogen

Sustainabiiity and Climats Changs

Grids and Fiaxbility

Solar PV and Wind
Consumers, Prosumers and Elscirical Vehiciss
Sector Integration

Potential Beneft of WE work 24 3,4, 5.6
Tite of the Group: Updaie on Ovemead Transmission Lines CorsTuction Methodoiogles

Scops, dellverables and proposed Bime schaduls of the WG
Background:

The construction of OHL Ivoives diferent flakds of experise, stating from access planning,
then foundation works, assembly and enecton of towers and nally sTinging of conductors.
There are different methods bo accomgplish each of these tasks. ItIs thersfore vary Important
fo ensure, from the design phase, that the chosen methodology |s adequate, taking Into
acsount

- Local enmvironmental, dlﬁﬁﬂnl}dbﬂﬂﬂnm

Lancamento
simultaneo de

Only piarning that takes these aspects Into account will allow an overhead Ine o be bullt
efMiclently while guarantesing e safety of workers.

PurpcsaiObjsctive/Banafit of this work:
Estacas 6 condutores e g e Sage O e e et
- Instalation of foundation;
- Assambiy and erection of fowers;
helicoidais Bloco pré o mson et e 20 s s w5 s o o
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