CHUCTEMMH 3A ABAPUITHO Bb3CTAHOBSIBAHE HA EJEKTPOIIPOBO/IH 110 - 132 KB

3a1o onepaTopuTe HA MPEHOCHHU €JIEKTPONPOBOAU ce HY:k1afaT oT CucreMa 3a aBapuiiHo
Bb3cTaHoBsiBaHe (CAB)?

Nk, UBan Xanaxkues
Baagumup SpoBuumH,
®paunk Jlone3

Pe3rwome: Tlo BpeMe Ha CHIJIHM BETPOBE W JICACH IbXKJA M TEMIIEpaTypHu OKOJO HylaTa ce
HaGHIO,Z[aBaT HUACATHUTC YCIIOBUSA 3a OGJ’IGI[HB&HG Ha IPOBOJHULIUTEC U CT’[:JI6OB€T€. ToBa omacHo
SBJICHUS € MpPUYMHATa 3a CKbCBAHE Ha MPOBOJHUK OT TEXKECTTAa Ha HATPyMaaus ce Jiel
nocjacaBamo OT pa3pyliaBaHCTO Ha CT’b.H6OBaTa KOHCTPYKI M. HOI[MHHaTa Ha CBOPBIKCHUSA B
TaKWBa TEXKKH YCJIOBHUA € MOYTH HEBB3MOXKHO. 3aTroBa ce npenjarat Cucremu 3a ABapuHO
B’bSCTaHOI/IBHBaHC, KOUTO Oa HaMaJldT OO0 MAaKCHUMyM IPCCTOSA Ha HOTpCGI/ITe.HI/ITC 663
€JIEKTpO3axpaHBaHe.

Knwuoeu oOymu: OOnensBaHe, BBH3CTAHOBSBAHE HA EJEKTPONPOBOAM CIIEA aBapus,
MUHUMU3HUpAHE HA Pa3XOquTe

EMERGENCY RESTORATION SYSTEMS FOR OVERHEAD LINES 110 - 132 KV

Why do transmission line operatorsneed an Emergency Recovery System (ERS)?

Ivan Handjiev Meng,
Vladimir Yarovitsin,
Frank Lopez

Abstract: During strong winds and icy rain and temperatures around zero, the ideal
conditions for icing wires and poles are observed. This dangerous phenomenon is the reason for
the rupture of a wire by the weight of the accumulated ice following the destruction of the pillar
structure.Replacing equipment in such harsh conditions is almost impossible. That is why
Emergency Restoration Systems are proposed to minimize the blackouts of consumers.

Keywords: Icing, restoration of power lines after an accident, minimization of costs.

HesaBucumo manu ca MpUYMHEHU OT Nevertheless caused by extremely
W3KJTIOYUTETHN TEKKH TPUPOIHH YCIOBUS harsh natural conditions or by the
WIM OT HEKOHTPOJIUPYEMH IEHCTBUS Ha uncontrollable  actions  of  humanity,
YOBEYECTBOTO, IPECHOCHUTE JIMHUHU Ca transmission lines are vulnerable to
yS3BUMH 32 MEXaHUYHU TIOBPEU, U CJIaBa mechanical damage, and thank God, because
Oory, 3al10TO MHAY€ BEIHBX MOHTHPAHHU otherwise once installed they would not need
HsIMAIIIe J]a IMa HYX]1a OT Hac. us.

[Ipu ekcTpeMHH KIMMATUYHU YCIOBHS In extreme weather conditions during

0 BpeMe€ Ha Yyparanu WIM CHeXHH Oypu hurricanes or snowstorms accompanied by
npuApy)KeHH ¢ oOwieH cHeroBajgexx U heavy snowfall and temperatures around zero,
TEMIIepaTypu OKOJO Hynara ce HaOmromaBar the ideal conditions for icing wires and poles
UJCATHUTE YCIIOBUA 3a OOJie/iBaHEe Ha are observed.

HPOBO/IHUIINTE U CTHIOOBETE.



Te ca wu3unMcieHM Ha OIpPENEIICHU
yCIOBHSA, HO TpPU  HAAXBBPIASHE  Ha
U3YHCIUTEIHUTE MapaMeTpu, CThIOOBE ce

paspyl1aBar.

They are calculated wunder certain
conditions, but when the -calculated
parameters are exceeded, the poles are
destroyed.

3aMsiHaTa UM C MOJI00HU TaKUBA € ABIBI U
TPY/EH Mpol1lec, KaTOo 0OMKHOBEHO MPOIbIKaBa
nmoBeue OT ceaMuua. B TpyaHO AOCTBIIHU
IUIAHUHCKK ~ PalilOHM,  BB3CTAaHOBUTEIIHUTE
JNEMHOCTH MOraT Ja TpOAbIDKAT U IOBEYe.
Komnanuu onepupaiiy ¢ Te3u eIeKTponpoBOAH
uMaT pelIeHHe 3a BH3CTAHOBSIBAHE Ha
€JIEKTPO3aXpaHBAHETO HA KJIUEHTUTE B TO3M
parioH OYTH BeAHAra, rnopangu
NPBCTEHOBUIHATA CXEMa Ha 3aXpaHBaHeE.

Ho e HeoOxomumo 1o Hail-0bp3 HaYWH Ja
BB3CTAHOBAT TNOBpeneHue ydacTbk. [lopamu
Ta3u MPUYMHA CE Hajlara Jia ce ThPCAT HAYUHU
3a Ch3/1aBaHE HA ABapUIiHU CTHJI0OBE.

Or Awmepukanckara kommanusi Lindsey
npejasarar aBapHIHO-BBH3CTaHOBUTETHA
cHCcTEMa - MOAYJIHA KOHCTPYKIIUS 32 BPEMEHHA
3aMsiHa Ha TMOBpEAEHUTE CThiOOBe. Bcuuku
CEeKIIMM Ha KOJIOHHWTE Cca M3pa0OTeHU OT JIeKa,
BHCOKOSIKOCTHA CTPYKTYPHa aJlyMUHHEBA CILIAB.
Wsisno  3aBapeHara KOHCTPYKIMSI OCHUTYpsiBa
JIECHO MaHUITYJIMpaHe U eIMMHUHKpA 3arydara Ha
MaJku 9acTu ¢ 6onrose. Komonure ce npeiarat
B cexiuu ot 2,90 M u 1,45 M ¢ Teriao ChbOTBETHO
80 xr u 50 kr. ToBa Mo3BOJIsIBa 1a CE€ MPEHACHT
Ha pbKa U MOHTHPATOT JIBaMa MOHTa)KHUKA.

Replacing them with such ones is a long
and difficult process, usually lasting more
than a week. In hard-to-reach mountainous
areas, restoration work may continue.
Companies operating these power lines have
a solution to restore power to customers in this
area almost immediately due to the ring-
shaped power supply scheme.

However it is necessary as soon as
possible to repair the damaged area. For this
reason, it was necessary to look for ways to
create Emergency Restoration Systems.

The American company Lindsey proposes
anemergency recovery system — a modular
structure for temporary replacement of
damaged poles. All sections of the columns
are made of lightweight, high-strength
structural aluminum alloy. The fully welded
construction ensures easy handling and
eliminates the loss of small parts with bolts.
The columns are available in sections of 2.90
m and 1.45 m with a weight of 80 kg and 50
kg, respectively. This allows them to be
carried by hand and installed by two installers.



KonuuectBoTo Ha MoaynuTe 3a cThy10 110 kB
e 7-8 Op, B 3aBUCUMOCT OT BHCOYHHATA.
HezaBucumo, ue ca ¢ Majiko Terio, He ca y1o0HHU 3a
MPEHOC Ha PHbKa Ha JAJIEYHU PACTOSHUS, 0COOCHO B
IpeceyeHn U TPYAHOAOCTBIIHM  MecTa, 0e3
HaJUYUETO HAa ChOTBETHATA MEXaHU3ALIUSI.

OyHIaMEHTHT € HM3pabdoTeH OT aTyMHHHEBA
miova 1,2 M Ha 1,2 M, ¢ Tersio 60 Kr € mpoeKTupaH
Ja ObJie TIOCTaBEH TUPEKTHO BBPXY 3eMsTa, 3a Ja
ocurypu onopa Ha CpujieHeHaTa OCHOBA. JIn3aiiHbT
Ha CTHJIOA MMO3BOJISIBA HAKOJIKO TOYKH 32 3aKpETBaHE
Ha TaKelaXX, U3IMOJI3BaHU 32 U3/IUTaHe HAa KOJIOHUTE
WJIY 32 IOBJUTaHE Ha MPOBOJAHUIIUTE.

BupTsmara ce rinaBa Ha mapHUpHAaTa OCHOBA
yIIECHsSIBA MOHTa)Ka W TIO3BOJIABA Ha CTHJIOA Jla ce
3aBbpTa CBOOOJHO, KaTO €IMMHHHpPAa B CbHILOTO
BpeM€ BCHUYKM TOPCHOHHHM HATOBApBAaHUS, KOUTO
MOKeE J1a ca Ce pa3BHIIM.

e [naBata ce BBPTU BBB BCHUUKHU ITOCOKH
(360° xopuzonTamHo 1 180° BepTHKAIHO).

e 3akpemnBalluTe apMaTypu, HU3MOI3BAHU3A
TPAHCIIOPTUPAHE, C€ OTCTPAHSBAT, CJIE] MOHTAX.

12 mpeaBapuTeTHO MOHTHpaHM OojTa Ha
dbyHIaMeHTa ~ TIO3BOJISIBAT  CBBpP3BaHE  KBbM
ChUJICHEHaTa OCHOBA.

The number of modules for 110 kV pole
is 7-8 pcs, depending on the height. Although
light in weight, they are not convenient to
carry by hand over long distances, especially
in rugged and hard-to-reach places, without
the appropriate mechanization.

The foundation is made of 1.2 m by 1.2
m aluminum plate, weighing 60 kg and is
designed to be placed directly on the ground
to provide support on an articulated base.
Pole’s design allows several mounting points
for rigging, used to lift the columns or to lift
the wires.

The pivoting head of the articulated
base facilitates installation and allows the
tower to turn freely, eliminating at the same
time any torsion loads that may have
developed.

e The head pivots in all directions (360°
horizontal and 180° vertical).
e The rods, used for transportation, are
removed once the tower is installed.
12 pre-installed bolts on the Foundation
base plate allow a connection to the articulated
base.



KoHcTpykiusara ce ykpenBa ¢ OMOIITa
Ha OOTSIKKU.

dyH/1aMEHTa W 3aKpenBaIIUTe IO Ha
OOTSDKKHTE CE 3aKPETBaT B 3eMATa C BUTJIOBU
MTHJIOTH, CIIEIIUAJTHO H3YHCIICHU 3a
CHOTBETHUTE IMOYBEHH YCIIOBUSL.
[IpeaqucMTBOTO Ha TO3M BHJ 3aKpENBaHE €
Obp3uHaTta - 3a HOpMalHA I[IOYBEHA,
XUPABJINYHO TIOBIUTHMATH W MOHTHUPAHU
CaMO3aKJIFOYBAIX ce KOTBH MoraT ga ObaaT
MOHTHpaHu 3a 15- 20 MUHYTH.

W3npagsi ce mbpBO HAW-IOTHUSL MOJTYJ, CIE/
KOETO C€ HaJrpakaa KOHCTPYKIMSTA C BCEKU
MOJyJl ChC CIICLIMATHO TMPOEKTUpaHa 3a LeTa
ne0e/IKa WK Tisi1aTa KOHCTPYKIIMS C KpaH.

MpexnmcTBa

e Jleka KOHCTPYKUHS OT aJlyMUHHUEBA
CILIaB;

e bbp3 ¥ CPaBHUTEIHO JIECEH MOHTAXK;

The structure is reinforced with the help of
guy system.

The foundation and the fastening plates of
the guys are fixed in the ground with hellical
piles, specially calculated for the respective
soil conditions. The advantage of this type of
installation is the speed - For normal soil
conditions, hydraulically mounted self-
locking anchors can be installed in 15-20
minutes.

The bottom module is straightened first,
after which the structure is upgraded witheach
module with a specially designed winchor the
whole structure with a crane.

Advantages
e Lightweight aluminum alloy
construction;

e Quick and relatively easy installation;



e [Iporpama 3a KOMIIOTHPEH aHAIH3
ProSpot® ERS, kosaTo mo3BoiisiBa Ha
WH)XEHEpUTe OBP30 Ja MPOEKTUPAT
HOBU CTPYKTYpPH 3a BB3CTaHOBSBAHE,
KOMTO ITbPBOHAYaIHO HE ca Owin
IJIAaHUPAHU IIPU 3aKYyIyBaHETO Ha
CHCTEMUTE.

Henocrarnuu:

e (OcHoOBeH HegocTaTbK Ha  Tasu
BEJIMKOJIEITHA KOHCTPYKIIUS € BUCOKAaTa
mnena. ETo 3amo 14 ce u3mosisBa caMo
3a aBapUWHMU CHUTYallUH 32 BPEMEHHA
3aMsiHa Ha TmoBpeneH cTea0. [lpu
HpOMSIHa Ha KIMMAaTU4YHUTC YC.HOBI/ISI —
TE€3H CHUCTEMHU C€ JIEMOHTHpPAT U CE
3ala3BaTB CKJIAJOBETC 10 ClIeaBalla

HEOOXOINMOCT.
e MoHTaxka U OOpaTHUS JIEMOHTAX €
JOIIBbJIHUTCIICH pa3x0z[ 3a

00CITyXBalIUTe KOMITAHUH.

e VYjayHu ca caMO 3a PaBHUHU TCPCHH,

e [Ipenu3BUKATEICTBO € 32 MOHTAXKHATA
rpymna HaJCTaBSIHETO Ha CEKIUUTE MTPU
MHHYCOBH TETIEPATyPH U BHEIHUIIA.

e Termoto WM CBHIIO € JOCTATHYHO
rojsiMO M HE €  BB3MOXHO
TPAHCIOPTHPAHETO UM JI0 MSACTOTO Ha
noBpenata 0Oe3 HW3MOJ3BAHETO Ha
TPaHCIIOPTHA TEXHUKA.

o  OOTTKKH.

Pyckata kommanuss OJJiicM € cCh3aalia
noI00€H aBapUHO-BH3CTAHOBUTENICH CTHIO
3a 110 kB, HO Bede kato XuOpHIHA
CTOMaHEHO-pEelIeThYHa MOAYJIHA CTPYKTYpa.
BanrtoBus ctei6 IIC110IIB-1M uma Terio
842 kr. ToBa mo3BoJsiBa, IPH HEOOXOJUMOCT
TOBapO-pa3TOBAPHUTE W MOHTAXHU padbOTH
Jla C€ U3BbPIIBAT HA PbKa.

N3npapsiHeTo Ha cTHIOA B pabOTHOTO
IOJIOKCHHUE CC M3ITHIHABA C IIOMOIITA Ha JIBE
neOeKU € TATOBO YCHIIHE 2 T.

Asapuiinute creibose [IC110I1B- 1M
u IIC110IIB-2M wumaT mnoBHIIcHA MBIIHHE
ycrornuuBoct cupsmo BEJI ot cwums kiac
Halpe)KeHWe, 3a CMETKa Ha OTHOCHTEITHO
MajKaTra BUCOYMHA, XOPU30HTAITHOTO

e ProSpot® ERS computer analysis
program, which allows engineers to
quickly  design new  recovery
structures that were not originally
planned when purchasing the systems.

Disadvantages:

e The main disadvantage of this
magnificent construction is its high
cost. Therefore, it could be used only
for emergencies for temporarily
replacement of a damaged pole. In
case of change of climatic conditions
— this system is dismantled and kept in
the warehouses until the next need..

e Assembly and disassembly is an
additional cost for service companies.

e Suitable only for flat terrain;

e It is a challenge for the assembly
group to overhang the sections at sub-
zero temperatures and blizzard.

e Their weight is also large enough and
it is not possible to transport them to
the place of damage without the use of
transport equipment.

e Guy wires.

The Russian company EISI has createda
similar emergency-recovery pole for 110 kV,
but now as a hybrid steel-lattice modular
structure. The cable column PS110PV-1M
weighs 842 kg. This allows, if necessary,
loading and unloading and installation work to
be performed by hand.

The straightening of the pole in the
working position is performing with the help
of two winches with a traction force of 2 t.

Emergency Retsoration Poles type
PS110PV-IM and PSI110PV-2M have

increased lightning resistance to OHL of
the same voltage class, due to the relatively



pasnoyioKeHHe Ha MPOBOJAHMUIIUTE B €IHA
paBHMHA U €CTECTBEHUS €PEeKT eKpaHupaHe
Ha BEJI cipsiMO MOBBPXHOCTTA HA 3€MSTA.
IIpensun MHOT'0O [o-JeKara
KOHCTPYKLIUA M JuIcara Ha (QyHAaMEHT ca
1o3BoJiniu crpoutenictBoro Ha 40 km BJI 110
kB Ha [IIC «Yamman» (Xakacus), ¢
W3II0JI3BAHETO HA Te3U CTHJIOOBE.

small height, the horizontal location of the
conductors in one plane and the natural
shielding effect of OHL relative to the ground
surface. Given the much lighter construction
and the lack of a foundation have allowed the
construction of 40 km of 110 kV OHL
"Chalpan" (Khakassia), with the use of these
poles.

OOTSIKKH

Hagnmpxuute u
o0e3rneuyaBar HeoOXoIMMara MeEXaHHYECKa
YCTOMYMBOCT Ha CTHJIOA MPU BH3JCHCTBUE HA

HaIpeyHUTe

BETPOBUTE U TEIJIOBUTE HATOBAPBAHHS, a
CBhIIO Taka W B aBapuilHu pexxumu Ha BEIIL
Crpnba ce MOHTHpa Ha Kene30-O0eTOHHA
rpena tun C50-30. dynnamenta (beronnara
rpea) ce TOoCTaBsg Ha TOBBPXHOCTTa Ha
3eMsTa 0€e3 1a ce BKOIlaBa B Hesl.

XeneszoBeToHHa rpeaa cepua C50-30

L=5000mm
B=300 mm

H=300 mm

The longitudinal and transverse tensioners
provide the necessary mechanical stability of
the ladder under the influence of wind and
weight loads, as well as in emergency modes
of VEP. The ladder is mounted on a reinforced
concrete beam type C 50 - 30. The foundation
(Concrete beam) is placed on the surface of
the ground without

digging into it.

Concrete beam C50-30 '

L=5000 mm
B=300 mm
H=300 mm



IIpennmcTBa:

CromaHo-pemnieTbuHa MOJTyJTHA
KOHCTPYKIIUSI C TErJI0 Ha MOJIYJIUTE
120 xr u o6mo Terio 842 xr;
[ToBspxHOCTEeH  ¢dyHAameHT  Oe3
BKOIIaBaHE;

XOpHU30HTATHOTO pAa3MoJIOKEHUE Ha
MPOBOJHMIINTE TO3BOJISIBA Jla HE CE
U3MOJI3Ba  MBJIHUE3AIIUTHO  BBKE
nopajgd  €CTECTBeHHs e(eKT Ha
€KpaHupaHe Ha BEII OT
MOBBPXHOCTTA HA 3eMSITA.

Jlecen u 6bP3 MOHTAX - C MOMOIIITA HA
nBe edbenku (¢ TAroBo ycunue | ToH)
U “magaia crpena’.

M3npaBsitHeTo ce  W3BBpIIBA  OT
Opuraga oT 5 4doBeka - 3-Ma
€JIEeKTPOMOHTHOPH u JIBaMa
orepaTopu Ha JeOCIKUTE B PaAMKUTE
Ha 3 4Jaca:

Henocrarnuu:

Cucremara  HE3aBHCHMO, Y€ €
npoekTupaHa u 3a beirapus e ynooHa
caMo 3a paBHUHHH T€PEHHU;

Monynute kakto mpu Lindsey ca
TEXKU U HEYJJOOHU 32 HOCCHE Ha PBKa;
HeobxonuMo e na ce TpaHcmopTupar
IO  MICTOTO Ha  MOHTa)xa ¢

Advantages:

e Steel-lattice modular constructionwith
a module weight of 120 kg and atotal
weight of 842 kg;

e Surface foundation without digging;

e The horizontal arrangement of the
wires allows not to use lightning
protection rope due to the natural
effect of shielding of the OHL from
the ground surface.

e Fasy and fast installation - with the
power of two winches (with a traction
force of 1 ton) and a "falling boom".

e The straightening is performed by a
team of 5 people - 3 electricians and
two winch operators within 3 hours:

Disadvantages:

e The system, regardless of the fact that
it is designed and for the conditions in
Bulgaria, is convenient only for flat
terrains;

e The modules as with Lindsey are
heavy and uncomfortable to carry by
hand;

e They need to be transported to the

MEXaHU3aIIHsL. . >cd 1o be -4t
OB TSHKKH installation site with mechanization.
e QGuy wire.
Pyckara kommanus ®ennkc88 e ch3mana The Russian company Phoenix88 has

aBapveH KOMITO3UTEH KOMILIEKC OT cThia0oBe createdan Emergency Restoration composite
3a Hanpexxenue 35 kB, kouto ce cxbupar BpB  complex of 35 kV poles, which are assembled
¢opmaTa Ha nmMpammMaa M ce MoHTHpaT Ha in the shape of a pyramid and installed on pre-
IpEIBAPUTENHO  IOATOTBEH TepeH 0Oe3 prepared terrain without digging. The console
BKonaBaHe. KoH30/maTa OTHOBO € KOMIIO3UTHA 1S again a composite cable type.

BaHTOB THII.



Ipexumcrea:

bbp3 u neceH MOHTaxX;
Crpei0oBeTe ca jeku ¢ Teriio 120 Kr
BCEKH;

e lI3mom3Bar ce CHUIJINKOHOBH
W30JIATOPHU BEPUTH  PA3MOJI0KEHU
XOPU30HTAIHO, Og00HO Ha
creiiboseTe DJICU.

Henocrarnuu:

U3xoxmailku OT OIIHTA,

Crea00BeTe ca ¢ Ib/DKUHA [IOBEYE OT
13 ™M BCeku, KOETO mpejroara
HM3MO0JI3BAHETO Ha MeXaHW3alusa 3a
JOCTaBKarTa KM JI0 MSICTOTO Ha
MOHTaX;

HeobxoauMo e TepeHa na € paBeH 3a
Ja ce MOHTHpa (QyHAaMeHTa OT
TPUBI'BITHO pa3mnoIoKeH!
KOMIIO3UTHH CTBJIOOBE;

HeBn3MoOXXHO € pgace W3moOa3BaT B
TPYIHOJOCTHITHA MECTA B TUTAHUHUTE,
0e3 U3MOI3BAHETO HAa MEXaHU3aIHS.

cpOpaH oOT

BOJICIIIM TTpOU3BOAMTENN KaTo Lindsey,
OJICU n ®denukc88, ¢ kouto XaHIKHEB

Advantages:

Fast and easy installation;

The poles are light with a weight of
120 kg each;

Silicone insulators are used in chains
located horizontally, similar to ELSI
poles.

Disadvantages:

The poles are more than 13 m long
each, which implies the wuse of
machinery for their delivery to the
installation site;

The terrain needs to be flat in order to
install the foundation of triangular
composite pillars;

It is impossible to use them in hard-to-
reach places in the mountains without
the use of mechanization.

Based on the experience gathered by
leading manufacturers such as Lindsey, ELSI
and Phoenix88, which Handjiev Ltd. is



EOO/I cu napTHupa 1 onuTa, KOUTO MMame 3a
Ch3/1aBaHETO HAa MOJYJIEH KOMIIO3UTEH CTBHJIO

32 CPEIHO HANpPEKEHWEe, MU3MNO0JI3BAUKHU
HAaTOBApEBAHUITA HA CTOMAHO-PEIIETHYHUTE
creaboBe 110 kB, B  komnaHwmsTa

MpoeKTUpaxMe aBapueH cThia0 Ha 110-132
kB, KOMTO BEIHBK MOHTHUPaH MOXE Ja
pabotu moseue ot 80 T.

Haii-rossiMOTO Npeau3BUKATEICTBO IIPHU
Ch3JJaBaHETO HAa  aBapHeH CTHIO €
HEOOXOMMOCTTa OT HaMHpaHe HA4YWH Ha
3aKperBaHe BbpXY (yHIaMEHT U3KIIIOUBAII]

partnering with and the experience we have to
create a modular composite pole for medium
voltage, using the loads of steel-lattice poles
110 kV, in the company, we designed an
Emergency Restoration Pole (ERP) of 110-
132 kV, which once installed can be working
in operation for more than 80 years.

The biggest challenge in creating an ERP is
the need to find a way of installation on the
foundation that excludes digging or creating
new foundations.

BKOIIaBaHE WM Ch3JaBaHE HAa  HOBHU
byHIaMEHTH.
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Ctpn0a e mpoeKTUpaH Ja U3AbpKa
HAaTOBapBaHUA 32 MEXIMHEH HOCEII 3a JBOITHA
enexTporpoBoHa uHus 110-132 kB, kakTo u 3a

The ERP is designed to withstand loads for
an intermediate support for a 110-132 kV
double



OITBBATENICH/HOCEIIl 33 €JMHUYCH eJICKTPOIPOBO
110-132 xB.

[IppBOHAUaTHUS BapUaHT Oelle ¢ U3MOI3BaHe
Ha OOTSKKH, HO IOpajau TOBA, Y€ T€ ca BUHATU
c11a00TO MSICTO Ha CTBJIOOBETE CE OTKAa3axMe J1a I'
U3I0JI3BaMe.

Awmepukanckara kommanusi Hubbell Power
Systems, Inc., npeanoxu cBos pazpaboTeH
GyHIaMEHT 3a CTOMAHEHO-TPBOHH CTHIOOBE
110-220 kB, xoiito ce 3akpemnBa B 3eMsTa C
BUHTOBU MHUJIOTH.

sircuit line, as well as for a anchor or support
fora 110-132 kV single power line.

The initial version was with the use of
tensioners, but because they are always the
weak point of the pillars, we refused to use
them.

The American company Hubbell Power
Systems, Inc. offered itsdeveloped foundation
for steel-tubular poles 110-220 kV, which is
fixed to the ground withhelical piles.

IIumotute ce HaBMBAT B 3eMsATa OT ABaMa
CJIICKTPOMOHTaXXHHKA, H3I0I3BANKH JOITbJIHUTCIIHA

nopTaTtuBHa xuapo- nomna Hubbell,.

BpemMero 3a moaroTBsHEe W 3aKpemnBaHE Ha
HNOBBPXHOCTHHUS (PYHIaMEHT € OKOJIO €JUH 4Yac.
Crnen ToBa 2-3 MOHTQXHHIIM CTJI00SBAT MOIYJIUTE

Ha cThJI0a 3aeqHO ¢ (haHera.

[Ipemsara ce u BapuaHT camMo C €IMH BUTJIOB

NWIOT, YHATO TOPHA TIOBBPXHOCT CIYXKH
3aKpernBaHe Ha (prraHea Ha aBapUHHUA CTHIO.

The helical piles would be screwed into
the ground by two electricians., using an
additional a portable Hubbell’s hydraulic
pump

The time for preparation and fixing of
the surface foundation is about one hour.
Then 2-3 installers assemble the modules
together with the flange.

There is also an option with only one
helical pile, whose upper surface serves to
attach the flange to the emergency pole.

3a



CTBI0 U

Criio0enus
3aKpenBaHETO My KbM MOBBPXHOCTHHS (DYHIAMCHT
C€ OCBILIECTBSIBA CaMO C IIOMOLITa Ha Jiedenka u

N3nuragero Ha

oOparHa  crtpena. llsuloctHara  3amsHa  Ha
MOBPE/ICHUS PEIIETHhYCH CTHIO C KOMIIO3UTEH C€
M3BBPIIBA B pAMKHTE Ha 2-3 yaca.

OcHoBHaTa 1€l NpU MNPOEKTUPAHETO U
CH3/1aBaHETO Ha KOMIIO3UTHUTE IPEHOCHU CTHJIOOBE
(CTP) e aBapwifHa WM TIOCTOSHHA TOAMSHA Ha
MEXIMHHA CTOMAaHO-PEIIEThYHH CTHIOOBE IOBPEME
HAa PEMOHTHUM U BB3CTAHOBUTEIHH pPAOOTH Ha
BB3/IyLLIHYU JIMHUU 32 Hanpexxenue 110 kB.

Pasrnexxna ce Bb3MOXKHOCTTA 3a CTPOEXK Ha
BpPEMEHHH BB3IyIIHUA IPEHOCHH JIMHUHU, U3II0JI3BaHE
KaTo CHUCTEMa 3a aBapUilHO BBH3CTAHOBSIBAHE B
cilyyail Ha TIOBpeJia Ha ChIIECTBYBAILIUTE CTHIOOBE,
KOUTO IIOBeYe HSAMAT BB3MOXKHOCT 3a IIO-
HaTaThLIHATA UM EKCILJI0ATalusl.

IpeaumcrBa na CTP

e MoaynHa KOHCTPYKIUS;

e Crpnba € uU301aTOp W NPU U3MOJI3BaHE Ha
KOMITO3UTHU KOH30JIH HE € HEOOXOIUMO
3a3eMsBaHe;

e MoaynHOCTTa Ha CTBJIOOBETE M TAXHOTO
MAaJIKO TETJIO MO3BOJISIBAT OBbp3a JI0CTaBKa C
OOMKHOBEH MUKAIl 10 TPYAHO-AOCTHITHU
paﬁOHH 1 MECTa B IINITAaHUHUTCEC,

Erection of the assembled pillar and its
attachment to the surface foundation is
carried out only with the help of a winch and
areverse boom. The complete replacement of
the damaged lattice steel tower with a
composite one is performed within 2-3 hours.
The main purpose in the design and
construction of composite transmission poles
(CTP) is emergency or permanent
replacement of intermediate lattice-
steel poles during repair and restoration
works tothe overhead lines for rated voltage
of 110 kV,

The possibility of construction of
temporary overhead transmission lines, use
as a system for emergency recovery in case
of damage to existing poles, which are no
longer possible for their further operation, is
also considered.

Advantages of CTP

e Modular construction;

e The composite pole is an insulator
and when using composite brackets
no grounding is required;

e The modularity of the poles and their
light weight allow fast delivery by
ordinary pickup to hard-to-reach areas
and places in the mountains;

e Morar nma ce Biayar or ATB B Oim3oct 110
CTpPOUTEITHATA IUIOIIA/IKA B J]a C€ HOCST OT 2-
3 nymm Ha phKa J0 MICTOTO Ha M3IPaBSHE,

Can be towed by ATV near the
construction site and carried by 2-3 people
by hand to the place of standing;



Pasnmonarane ¥ MOHTaXX B MHUHUMAJHO o
MOATOTBEHATa 30HAa OT IMEpCoHalIa 3a
MOHTaK, 0€3 J1a ce M3MOJI3BaT MOBIUTAIIH
CHOPBKECHUS.

Deployment and installation in a
minimally  prepared area by
installation personnel without the use
of lifting equipment.

JlexoTta Ha cri100siBaHE U MOHTAXK;
Bucoka creneH Ha MeEXaHMYHA SKOCT —

M3IbPXKAT HATOBAPBAHE HA OMBBATEIICH XK.p.
CTBJIO;

YCTOHYMBOCT HA KIMMATHYHU (PAKTOPH —
OypH 1 BHEIHUIIH;

N3 apsXKIUBOCT M €KOJIOTOCHOOPA3HOCT - TE
ca 0co0EHO 3HAYUMH B  OMNpPEACICHU
001acTH, KBJECTO MPEMUHABAHETO HA TEXKKH
TPAHCIOPTHH CPEACTBA M TEKKOTOBAPHH
CBOPBKCHUS €  OpOOJEeMAaTUYHO U
JOCTaBKaTa OT CTOMAHOOETOHHH HJIH XK.p.
CTBJIOOBE € CBBP3aHO ChC 3HAUYUTEIHU
TPYAHOCTH U Pa3XOIH.

3a HaMaJIsIBaHE BU3yaJTHOTO Bh3JACHCTBUC HA
€JICKTPOIIPOBOTUTE, CcTBIOOBETE ce
mpejyIarar B 3€JIeH I[BST,

Ease of assembly and installation;
High degree of mechanical strength -
withstand the load of anchor pole;
Resistance to climatic factors - storms
and snow blizzards;

Durability and environmental
friendliness - they are especially
important in certain areas where the
passage of heavy vehicles and heavy
equipment is problematic and the
supply of reinforced concrete or
lattice steel towers is associated with
significant difficulties and costs.

To reduce the visual impact of power
lines, the poles are available in green
colour;



AKo cTBI0OBETE Ce M3MOJI3BaT CaMoO Karo e Ifthe poles are used as an Emergency

aBapUHHO-BH3CTAHOBUTEIHA CHCTEMa Te Restoration System only, they may be
Morar Jia ObJaT CbC CUTHAIIHO OpPaH)KEB coloured in signal orange;
IBSIT;

Morar na ce u3paboTBar B I[BeToBara rama  ® Can be made in the colour range of
Ha RAL: RAL;

RAL I0I&

RAL 6029

MINT CREEN
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H3nonszBana aureparypa

Dennkc88 — KoMo3uTHsie 0nopsl aBapUHHOTO
pesepsa 35-110 xB: http://koar.electromash-
nsk.ru/;

OJICHU — onopa JIDIT 110 kB ¢ BanTOBO#
MIOJIMMEPHOM TPABEPCOM, HA OTTSIKKAX:
https://www.elsi.ru/stalnye-opory-lep/opory-
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