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Cappxaj:
/Content/

1. TUNCKN NPOJEKTU CTYBOBA3A 1B  2x35kV

1. MposogHuum: Al/C 2x3 x 95/1 5mm? 3aWTUTHO yxe: ¢ 1x35mm?

/conductors/
1.1. Hocehn /suspension/
1.2. YraoHo 3ate3Hu /AT/ a= 0>30°
1.3.  YraoHo 3aTe3Hu /AT/ a=30%60°

0-35.DV.G. 2420
0-35.DV.G. 2421
0-35.DV.G. 2422

2. TUNCKN NPOJEKTU CTYBOBA3ANB 110 kV

2.1. Ctry60Bu TMnNa “Jena” CTYBOBU 3A JEAAH CUCTEM / SINGLE CIRCUIT/ 1x110

MposogHuum: Al/C 3x240/40 mm? 3awTtuTHo yxe: AIMg1E /C 120/70 mm?

/conductors/
2.1.1. Hocehwu jaum /suspension/
2.1.2. Hocehwu /suspension/

2.1.3. YraoHo 3aTe3Hu /AT/ a= 0215°
2.1.4. YraoHo 3aTe3Hu /A.T/ a=15%-35°
2.1.5. YraoHo 3atesHu /AT/ a=35-60°

2.1.6. Kpajtbu /AT/T/

1-0.DV.G. 1054
1-0.DV.G. 1055
1-0.DV.G. 1056
1-0.DV.G. 1057
1-0.DV.G. 1058
1-0.DV.G. 1059

MposogHuuw: Al/C 3x240/40 mm? 3awTuTHO yxke: AIMg1E /C 120/70 mm?

/conductors/ - 3a TelwkKe KJ1. ycyoBe-

2.1.7. Hocehun /suspension/
2.1.8. Hocehun /suspension/

2.1.9. YraoHo 3ate3Hu /AT/ a= 0%-30°
2.1.10. YraoHo 3ate3Hu /A.T/ a=30-60°
MposoaHuum: Al/C 3x240/40 mm? 3awTutHO yxe: C 1x50mm?
/conductors/

2.1.11. Hocehn suspension/
2.1.12. Hocehu jaum suspension/

1-0.DV.G. 951
1-0.DV.G. 952
1-0.DV.G. 953
1-0.DV.G. 954

1-0.DV.G.742/1
1-0.DV.G.205/I
1-0.DV.G.135/I
1-0-DV-G-136/I

1-0.DV.G.1117
1-0.DV.G.1118

2.1.13. YraoHo 3ate3nm A1/ a= 0%-30°
2.1.14. YraoHo 3ate3uu /AT/ a=30-60
Nposoanuuwm: Al/C 3x150/25 mm? 3awTutHo yxe: AIMg1E /C 120/70 mm?
/conductors/
2.1.15. Hocehun /suspension/
2.1.16. YraoHo 3aTe3Hu /A T/ a= 0-30°
2.1.17. YraoHo 3atezuu /A1 a=30%60"

1-0.DV.G.1119

2.2. Cty60Bu TUNa “Bype " CTY50BM 3A 1BA CUCTEM A / DOUBLE CIRCUIT/ 2 x110

Mposogruum: Al/C 6x240/40 mm? 3awTuTHO yxe: AIMg1E /C 120/70 mm?

/conductors/

2.2.1. Hocehu nakwm /suspension/
2.2.2. Hocehu /suspension/
2.2.3. Hocehu cpeatsn /suspension/
2.2.4. Hocehunjaun  /suspension/

2.2.5. YraoHo 3aTte3Hu /AT/ a=0~-30°

2.2.6. YraoHo 3aTe3Hu /AT/ a=0-30°

2.2.7. YraoHo 3aTe3Hu /AT/ a=0"-30"

2.2.8. Kpajtou /AT/T/

2.2.9. YraoHo 3aTe3Hu /AT/ a=0°-30° 3A OfBAJAHE +15°

Mposoaxuum: Al/C 6x240/40 mm? 3awtutHo yxe: C 2x50 mm?

/conductors/
2.2.10. Hocehwu /suspension/
2.2.11. Hocehn cpeptou /suspension/
2.2.12. Hocehn jaun /suspension/
2.2.13. YraoHo 3aTe3Hu /A.T./ a= (-

3
2.2.14. YraoHo 3aTte3Hun /AT/ a= 0-30
2.2.15. YraoHo 3ate3Hun /AT/ a=30-60°

1-0.DV.G. 1421
1-0.DV.G. 1021
1-0.DV.G. 1420
1-0.DV.G. 1008
1-0.DV.G. 1020
1-0.DV.G. 3000
1-0.DV.G. 1019
1-0.DV.G. 1130
1-0.DV.G. 1130/1

1-0.DV.G. 1021
1-0.DV.G. 1420
1-0.DV.G. 1008
1-0.DV.G. 3000
1-0.DV.G. 1020
1-0.DV.G. 1019




2.2.16. Kpajwu Y.K. Y.3. /AT/T/ 1-0.DV.G. 1130
2.2.17. Kpaju Y.K. Y3, /AT/T/ 1-0.DV.G. 1130/1

o

2.2.18. YraoHo 3aTe3Hu /AT/T.uyK d= 0-30 - 33 CNyCT Y Kabn- 1-0.DV.G. 3270

2.3. Cry60Bu cmatbeHNX ANMeH3Nja
MNposogHuum: ACSR 240/40 mm, 3awtntHO yxke: 1. OPGW tip A 2. AWg 126.1

/conductors/
2.3.1. Hocehn /suspension/ 1-0.DV.G.2060 a
2.3.2. YraoHo 3atesnu a7/ 0= 0-30° 1-0.DV.G. 2061 a
YraoHo 3aTe3Hu a= 30-60°
2'3'3' yraOHo KpaJHDV' /AT/ T/ a= 0"_ 600 1'0. DV.G- 2062 a
2.3.4. YraoHo 3aTe3Hu AT,/ O= 30°-60° 3A OOBAJAHE £15° 1-0.DV.G.2062/1
MNposoaHuum: ACSR 490/65 mm, 3awtuTtHO yxe: 1. OPGW tip A 2. AWg 126.1
/conductors/
2.3.5. Hocenhn /suspension/ 1-0.DV.G. 3230
23.6. YraoHo3atesHn AT/ o= 0-30° 1-0.DV.G. 3231
27, el @RI a=30-60 1.0.DV.G. 3232

YraoHo kpajton /AT o 0% 60°

2.4. Cry6oBuTMna“Y”  CTYBOBM 3A JEOAH CUCTEM /1x110 /SINGLE CIRCUIT

MNposogHuum: ACSR 240/40 mm, 3awtnuTHO yxe: 1. OPGW tip A 2. AWg 126.1

/conductors/
24.1. *YU3PAOU 1-0.DV.G. 3100
2.4.2. YraoHo 3atesHu a7/ A= 0-30° 1-0.DV.G. 3101
2.4.3. *YW3PAOU 1-0.DV.G. 3102

3. TUNCKU NPOJEKTU CTYBOBA 3A 1B 400 kV

3.1. Cty60Bu TN “Bype” CTYBOBW 3A [IBA CUCTEMA / DOUBLE CIRCUIT

MNposoaHuum: Al/C 3x2x490/65 mm? 3aWwTrTHa yxag: 1. Ix AWG 2. 1x OPGW

/conductors/
3.1.1. Hocehu /suspension/ 4-0.DV.G. 2470
3.1.2. YraoHo 3aTte3um /AT/ a= 0-30° 4-0.DV.G. 2471
3.1.3.  YraoHo 3aTe3Hu /AT/ o= 30-60° 4-0.DV.G. 2472
3.2. Cry60Bu TN “Y” CTYBOBW 3A JEAAH CUCTEM / SINGLE CIRCUIT

MposogHuum: Al/C 3x2x490/65 mm? 3aLWTrTHa yxag: 1. Ix AWG 2. 1x OPGW

/conductors/
3.2.1. Hocehu /suspension/ 4-0.DV.G. 2510
3.2.2. YraoHo3aTe3Hu /AT/ a= 0-15° 4-0.DV.G. 2511
3.2.3. YraoHo 3aTe3Hu /AT/ a= 30°-60 4-0.DV.G. 2512
3.2.4. Hocehu jaun /suspension/ 4-0.DV.G. 2630




ENEKTPOUCTOK
NpojekTHK 6Mpo A.0.0.
Tun cTy6a HOCERU 35KV
Tower type SUSPENSION
Bpoj npojekta 035-0.DV.G.2420
Z Project number
I IS 11 Al/€ 6x95/15 mm?
MaKC. Hanpe3ahe NPOBOAHMKA )
X max tension of conductors 9.0 daN/mm
| A S AIMg1E/€ 35 mm?
n MaKC. Hamnpe3are 3allT. y>KeTa
N @ max tension of earth wire 22.0 daN/mny
P17 17 ) npuTncak BeTpa >
o 1 i i M BeTap wind preassure (daN/n) 60 75 90
« (] = et cpentby PacroH
N < wind span (m) | 250 200 165
1L 23 23 1L ‘ﬁ‘
o > x ODT (daN/m) | 1.0 | 16 | 25
" (] JOOAaTHO OnT. 0
—— - additional load rpaBuTaLl. pacrnoH
1|, 1.9 ! 1.9 1|, il (m) | 375 | 270 | 190
» 0= 5.0 daN/mm?2 180 150 125
i Max.eJ1.pacrnoH
e - 0=80 daN/mm? 230 | 195 | 160
I
E 0=9.0 daN/mm? 245 | 210 | 170
S
O
ﬂ' a=1.26
31&‘“‘ ~ b=o0387 Tabena cuna cine (gaN) MPUTMCAK BETPA  (daN/my)
Tem 0 137 Table of forces forces wind preassure
S‘: T b=092 NPOBOAHUK 3aWTUTHO yXKe cTy6
134m _ a—147 cnyyaj ontepehera conductor earth wire tower
—0.96 i
b loading case vx |vy|vz|zx|zy|zz|sx]|sy
14.6m __a=158
S‘j b=1.01 286
S‘% — gf 1~(6)*53 HOPMasHK ClyyajeBn A i e i
= unaH 76.1
17.6m — Obz Hg el s B | 204 = 162 [ 113 = 73 | 75 i
9189 article 76.1
Jom ~ b=114 c| - |51 |w62| - | 20| 73] - |75
20.6m —_— g: }?g MNPEKVH.MPOB.
0; 2A10 broken cond. | - 494 | 454 - B B B -
22.0m —b=123 BaHpes. . e
q=222 “naH 77.1 brok. earth - - - - | 378 | 286| - -
JjL —b=1.29 special cases ———
266m a=235 article77.1 M rokeen| - | - |4s4| - | - | 286| - | -
—b=134
b 302029, 302025 303025
KonnuunHe maTtepunjana
Materials amount
palwynambeHn Temesb 6noK Temerb
TeXMHa ivi i block foundati
ﬁgic(‘:]tha weight (kg) divided 2 foundation _ ock foundation _
1.0 = 13 1.0 =15
apMar. 6 . . 6eTo apmar.
H () focyonma] sea.war, | ucxon Joeron | apuar fuoon | eron | apuar. | uocon | ceron | apwer. f ncron | Seron, | apuer
basic con. mat. - - kg = e kg - - kg e me kg
10.1 1068 60 = = = = = = 25.1 11.5 405 25.1 11.5 283
11.6 1195 69 - - - - = - == == == == == ==
13.1 1270 73 20.3 12.6 182 18.1 10.9 178 - - - - - -
14.6 1361 77 —— | —u- —I— —I— —l— —I— = - - - - -
16.1 | 1471 87 Lt e e I e et M i M - - = = - -
17.6 | 1553 83 —lI- | = | <= —l— —l— == - - - - - =
19.1 1669 92 —— | —u- —Il— —I— —l— —ll— - - - - - =
20.6 1776 104 —=l— e —I— —ll— —- —l— = _ = — — -
221 1936 111 26.9 15.6 184 23.9 12.1 172 = - - - = -
23.85 | 2082 113 —l— | —1= | —I- —l— —lI— —l— - - - . - -
25.60 | 2233 116 == | == | == ] —I= == [ —i= ) ) ) ) ) )

1.1



ENEKTPOUCTOK
NpojeKTHK 6upo A0.0.0.

246 m

v
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-
N
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Tun cTy6a
Tower type

3ATE3HM
TENSION

(o]

0230° 35kV

Bpoj npojekTa
Project number

035-0.DV.G.2421

NPOBOAHMK
conductor

Al/C 6x95/15 mm?

MaKC. Halrnpe3sake NnpoBoaHKKa
max tension of conductors

9.0 daN/mm?

3alUTUTHO yXe
earth wire

AIMg1E/C 35 mm?

MaKC. Haripe3ame 3allT. y>KeTa
max tension of earth wire

22.0 daN/mnv’

wind preassure

npuTnCak BeTPa (qan/my) | 60 | | 75 90

BeTap
el cpeatbyn PacroH (m) 200 | 165
wind span 250
x ODT (daN/m) [ 1.0 | 1.6 25
[AonatHo oNnT. .
additional load rpaBuTal. pacrioH
weight span (m) | 375 270 190
0= 50 daN/mm? 200 | 165 | 135
MaKc. eJl1. pacrnoH
okl span =80 daN/mm’ 260 | 210 [ 170
0=90 daN/mm? 275 | 225 | 185
KonuunHe matepujana
Materials amount
TEXMHa nckon 6 |
ﬁzﬁ;ma weight (kg) excavation (M| concrete (M?) raer?rl;/lfao'rr
H OCHOBHa | Be3.Mmar. S S cement
(m) basic con. mat. 1.0 =1kS 1.0 Z 13 (kg
10.1 1802 95 37.04 | 37.04 | 16.0 16.0 196
11.6 1931 100 == == == —=l— —l—
13.1 2064 105 == == == == —l—
14.6 2245 124 —I— = == —=l— —l—
16.1 2417 129 == = = —l— —ll—
17.6 2594 134 —l— —l— —l— —lI— —l—
19.1 2782 138 =l— =l— == —l— —l—
20.6 3007 160 == == == == ==
22,6 3338 157 —l— —l— == —l— —l—
24.6 3617 164 —l— —l— —l— —l— —l—
Tabena cuna cine (gaN)  MPUTUCAK BETPA  (daN/m)
Table of forces forces wind preassure
NPOBOAHUK 3aLUTUTHO YXKe cTy6
cnyyaj ontepeherba conductor earth wire tower
loading case Vx |vy|vz|zx|zy|zz]|sx o
0° 0 0
- - | 286 - -
HOPMasHU A 30°| 512 519 392
cryyajeBu 13
unaH 76.1 B 00 0 B 922 B 73 | 75 B
I 30°| 546 374
normal cases 5
. 0 0 51 0 29
article 76.1 C 30°| 342 53 222 262 30 73 - 75
0°| 0 | 659 0 | 504
222 = -
D [30°| 171 | 636 131 | 487 | /3
npexvtnpos| 0°| 0 988 | 519 B _ _ _ B
BaHpen. cl. broken cond. 30°| 256 954
unaH 77.1 |npexsawyxe| 0°] - = | 756 286 | - =
brok. earth 30° 196 731
speclial cases . - 0
article 77.1  |Henpek.n.,3y P
unbrok.c.,e.w. 30°| 512 - 519 302 - 286 o =

1.2



ENNIEKTPOUCTOK
NPojeKTHM 6Upo A.0.0.

246 m

-
—

Tun cTy6a
Tower type

3ATE3HM
TENSION

30260° 35kV

Bbpoj npojeKra
Project number

035-0.DV.G.2422

NPOBOOAHUK
conductor

Al/€ 6 x95/15 mm?

MaKC. Halnpée3ake NpoBOAHMKA
max tension of conductors

9.0 daN/mm?

3alLTUTHO y)Ke
earth wire

AIMg1E/C 35 mm?

MaKC. Harpe3akbe 3allT. yKeTa
max tension of earth wire

22.0 daN/mm?

NPUTUCAK BETPA (qaN/m?) | 60 75 20

BeTap wind preassure

wind
Shefionpacion  (m) | 250 | 200 [ 165
x ODT (daN/m?) | 1.0 | 1.6 25

JOJaTHO ONT.

additional load rpaBuTaL. pacnoH

weight span

(m) | 375 | 270 | 190

O=5.0 daN/mm?

200 | 165 | 135

MakKc. €11. pacCrnoH
max el. span

0=8.0 daN/mm?

260 | 210 | 170

0=9.0 daN/mm?

275 | 225 185

r
~N
~

—

2x4.0 %

KonnuuHe matepnjana
Materials amount

J

_[10.1m

_[11.6m ‘

13.1m

I

14.6m

W
l
\

16.1m i //)‘(‘

17.6m

LA

19.1m

2 I

20.6m ‘
22.6m

24.6m

{,185 185!,

TeXM1Ha nckon 6 i
ﬁgichtha weight (k9) excavation (M| conerete (M?) rae?xf?r
OCHOBHa | Be3.Mar. S S cement
H (m) basic con. mat. 1.0 215 1.0 Z 15 (kg
10.1 1972 116 4444 | 4444 | 2036 [ 2036 264.0
11.6 2180 140 —ll— —ll— —l— —I— —Il—
13.1 2331 145 == —l— == —l— —l—
14.6 2515 151 —l— == == == —l—
16.1 2777 175 —l— == == —l— =ll—
17.6 2970 180 —I— —lI— —l— —l— —I—
19.1 3175 184 —l— —l— —l— —I— —I—
20.6 3385 207 —l— —I— = —I— —I—
22.6 3848 213 —=l— —I— —l— —Il— —l—
24.6 4146 220 —l— —l— —I— —I— —l—
Ta6ena cuna cine (gaN)  MPUTUCAK BETPA  (daN/m)
Table of forces forces wind preassure
NPOBOAHMK 3aWWTUTHO YyXKe cTy6
cnyyaj ontepehersa conductor earth wire tower
loading case Vx |vy|vz|zx|zy|zz]|s«x sy
30°| 512 392
BRI AlTeooss | |27 [7s6| 2861 -] -
cnyyajesn =
ynaH 76.1 30°| 546
B - = 75 -
60°| 863 222 617 73
normal cases
h 30°| 342 51 262 30
ticle 76.1 -
articie C Ieo°[ 659 [ 53 | 222 [504 | 30 | /3 75
30°| 171 659 222 | 131 487 73 B ]
D 60° | 330 636 252 437
npekuH.npos| 30° | 256 988 519 } _ _ _ )
BaHpes. C1l. broken cond. | go° | 494 954
unaH 77.1 [npexsawyxe| 30° [ B . 196 [ 731 286 - -
brok. earth 60° 378 655
speclia|7;a15es 30°| 512 392
article 77. Henpek.n.,3Y)| P
unbrok.c.ew. " a0 [ ggg . 519 756 - 286 - -




EJIEKTPONCTOK
NpojeKTHN 61po A.0.0.
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% U projektu postoje
i parne visine

Tun cty6a HOCERU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.1054
Project number
NnPoOBOAHUK ~ 2
nposoat Al/C 3 x240/40 mm
MaKC. Harnpe3are NpoBoAHUKaA
max tension of conductors 9.0 daN/mm*
oL MR GDEE AIMg1E/€ 120/70 mm?
MaKC. Hanpe3akbe 3allT. y»KeTa 2
max tension of earth wire 14.0 daN/mm
NMPUTUNCaK BETPa 2
BeTap wind preassure (daN/m’) 60 75 90
wind
cpentby pacrnoH
wind span (m) - 450 -
ek (daN/m?) 1.0 16 25
AoAaTHO oNnT.
additional load rpaBuTaL. pacnoH
weight span (m) B 650 -
0= 80 daN/mm?* 696 569 468
MaKCcC. eJl. paCrnoH
el Spaﬁ 0=9.0 daN/mm’ 739 605 497
0=10.0 daN/mm’ 780 639 526
KonuunHe matepujana
Materials amount
BUCUHA TeXnHa CKO 6 g
height weight (kg) gxéa\?ation(ms) cgggr%te (m?) raepi)gfi'rr
OCHOBHa | Be3. mar. > N cement
H (m) basic con. mat. 1.0 2 13 1.0 Z 15 (kg )
13.2 2576 162 3992 | 21.20 | 14.84 9.92 264
14.2 2670 164 == == —ll— —ll— —ll—
15.2 2808 181 —l— —I— —l— —I— —l—
16.2 2903 184 —I— —I— —l— —I— —l—
17.2 3005 186 —I— —I— —I— —I— —II—
18.2 3113 189 == —ll— —ll— —ll— —ll—
19.2 3209 192 —l— —I— —l— —I— —l—
20.2 3333 195 —=ll— —=ll— —=ll— —Ill— —ll—
21.2 3480 211 == == —l— —l— —l—
22.2 3608 214 46.68 | 2432 | 16.84 [ 10.52 —l—
23.2 3719 217 —I— —I— —l— —I— —l—
24.2 3864 220 == —=ll— —=ll— == —ll—
25.2 4006 237 == —ll— —Ill— —ll— —ll—
26.2 4159 240 —Ill— —ll— —Ill— == —ll—
27.2 4258 243 —l— —l— —I— —I— —l—
28.2 4419 246 —l— —I— —l— —I— —l—
29.2 4599 263 —I— —I— —I— —I— —I—
30.2 4792 266 —l— —Ill— —ll— —ll— —ll—
31.2 4917 270 —ll— —Ill— —ll— —ll— =l—
32.2 5143 272 —=ll— —=ll— == == —ll—
33.2 5343 290 —I— —I— —I— —I— —I—
Tabena cuna cune MpuUTUCaK BETPa 2
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehersa conductor earth wire tower
loading case Vx|Vy [Vz|Zx|Zy|[Zz]|Sx|SYy
A - - 2531| - - 12308 | - -
HOPManHN ciyyYajeBu
e B |769 | - |749 598 | - |556 | 75 | -
normal cases
article 68.1
C = 215 | 749 = 150 | 556 = 75
npeKkuH.Nnpos{ _ B B B B B
broken cond. 1271 12531
BaHpeq. .
NMpeK.3aLl.yXe|
unaH 69.1 b?ok. earthy - - - - (12972308 - B
special cases S
article 69.1 unonk < ,évg - - 2531 - - 2308| - -

2.1.1
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U projektu postoje
i parne visine

Tun cTy6a
y HOCERU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.1055
Project number
BB L AI/C 3 X 240/40 mm?
conductor
MaKC. Hanpesarbe NPOBOAHNKa 9.0 daN/mm?
max tension of conductors
=l il el AIMg1E/¢ 120/70 mm?
earth wire
MaKC. Hamnpes3are 3allT. yKeTa )
max tension%f earth wire = 14.0 daN/mm
npuTMCaK BeTpa 5
BeTap wind preassure (daN/n) 60 75 20
wind
cpefmu pacrnoH
wind span (m) - 350 -
= (daN/m?) 1.0 16 25
[OLaTHO ONT.
additional load rpaBuTaL. pacrnoH _ _
weight span (m) 500
0=80 daN/mm? 477 390 320
MaKC. e/1. pacroH
o . span 0=90 daN/mm? 506 414 341
0=10.0 daN/mm? 536 438 361
KonnuunHe matepnjana
Materials amount
height weight (k) e e Y | TR
cement
H @ | Basic  |éonmat |10 (215 |10 |2 15 | ko)
13.2 2125 158 29.64 16.00 | 10.36 7.76 320
14.2 2215 160 —— —lI— —lI— —ll— —ll—
15.2 2292 163 —I— —I— —I— —l— —l—
16.2 2396 175 —I— —I— —ll— —l— —I—
17.2 2473 178 —I— —ll— —ll— —I— —I—
18.2 2559 181 —lI— —ll— —l— —ll— —ll—
19.2 2635 183 —l— —lI— —lI— —I— —ll—
20.2 2728 186 —lI— —lI— —lI— —I— —ll—
21.2 2822 197 —I— —lI— —lI— —ll— —ll—
22.2 3018 201 —I— —ll— —l— —I— —I—
23.2 3093 204 —lI— —l— —l— —l— —l—
24.2 3226 207 35.36 | 21.20 | 11.48 8.76 —l—
25.2 3308 218 —I— —I— —I— —ll— —I—
26.2 3449 222 —ll— —l— —lI— —I— —ll—
27.2 3587 224 —ll— —ll— —ll— —l— —I—
28.2 3753 230 —I— —I— —l— —l— —l—
29.2 3853 241 —l— —l— —l— —l— —l—
30.2 4032 245 —l— —lI— —lI— —ll— —ll—
31.2 4155 248 —ll— —ll— —ll— —I— —I—
32.2 4592 268 —lI— —l— —l— —l— —l—
33.2 4432 265 —lI— —ll— —ll— —ll— —ll—
Tabena cuna cune npuTncak BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHNK 3aWWTUTHO YXKe cTy6
cnyyvaj ontepehemna conductor earth wire tower
loading case Vx|Vy |Vz|Zx|Zy|Zz]|Sx]|SYy
A - - 1982 - - 1775 | - -
HOPMaJlHA cnyqajeB'.‘.
unaH 68.1 B |605| - |604 [465 | - |428 | 75 | -
normal cases
article 68.1
C - 174 | 604 116 | 428 | - 75
NPEeKNH.NPoB)] _ _ _ _ B
broken cond. 1271 11982
BaHpes. cl.
unan 69.1  [PPSKsalyHe | L | - 1297 [1775| - | -
special cases I
artide @01 N mbrokcuew| - | - [1982 - rs| - | -

2.1.2



ENNEKTPONCTOK
NpojekTHK 61po A.0.0.

3.8

12.0 iZ.O |

J=2x7.0%

30.0 m

Tun cTy6a YFAOHO 3ATE3HU 110kV
Tower type AT 0215°
Broj projekta 1-0.DV.G.1056
Project number
nposoaknk AI/C 3 x240/40 mm?®
MaKC. Halnpe3ake NpoBOAHVKa
max tension of conductors 9.0 daN/mm?
LR AIMg1E/C 120/70 mm*
MaKC. Hanpe3ake 3allT. y>KeTa 2
max tension of earth wire 14.0 daN/mm
NMPUTNCaK BETPa 2
BeTap wind preassure (daN/n) 60 75 90
wind
cpenrby pacrnoH ) )
wind span (m) 350
9x (daN/m?) 1.0 16 25
[oaaTtHo onT.
additional load rpaBuTaL,. pacnoH
weight span (m) - 500 -
O0=80 daN/mm’ 444 366 302
MaKC. efl. paCnoH
mrEcl Sparl? 0=9.0 daN/mm? 472 389 322
0=10.0 daN/mm? 498 411 347
KonnunHe matepujana
Materials amount
BUCWHa TeXWHa 3 6 5 2
height weight (kg) g;gg\Tation(m) cgggnate (m?) ra‘e?rh:‘fi;
cement
H m | Basic | conmat | 10 [215 |10 [215 | (k)
12.2 2644 182 59.92 | 3368 | 19.44 | 1232 396
14.2 2990 207 == —Il— —ll— —l— —ll—
16.2 3275 217 == —I— —l— —lI— —ll—
18.2 3644 246 == == | == == | —l=
20.2 3945 252 == —l— —l— —l— —ll—
22.7 4586 295 65.00 | 37.56 | 22.88 | 13.08 —l—
25.2 5179 311 —l= | == | =u=] == | —u-
27.7 5840 346 ——| = | = —-= | —u=
30.2 6355 358 - == == =u= | —u-
Tabena cuna cune npuTNCaKk BeTpa 2
Table of forces folfrlges (daN) wind preassure (daN/m?)
MPOBOAHUK 3aLUTUTHO YXe cTy6
cnydaj ontepehetba conductor earth wire tower
loadiing case Vx|Vy([Vz|Zx|Zy|Zz]|SXx|SYy
A 0° 0 - (2132 o| - 1775 | - -
o
HOPMaJsHW CyyajeBu (B 2132 | 677 1775
ynaH 76.1 5 0°| 605 754 | 465 428 | 75 | -
normal cases 15°[1078 | - | 754 |916| - |428 | 75 =
article 76.1 c 0° 0 [204 | 754 ol 116 | 428 75
15°| 443 1204 | 754 | 451) 116 | 428 - 75
0’| of1695[754 | of1729(428 [ - | -
article D o
15| 221 [1680| 754 |226 [1715] 428 - -
IPEKIIKTPOE. 0°|  0]2543|2132] - - -] -
n na. o - -
Barpen. cn. oo 0N 15°] 332 [2521]2132 - - -
i 77 npek.3aw.yxe[ o°] - 025941775 - -
" brok-earth  [7ygol 339 2572|1775
1
artice 770 |[Henpex.n,sy] 0°[ 0 2132| 0| - 1775 -
unbrok.c.ew. [ 501 664 2132 |677 1775 - | -




ENEKTPOUCTOK
NpojekTHU 6upo A.0.0.

l

3.8

2.0 12.0,

30.0 m

2x7.0%

Tvn cty6a YFAOHO 3ATE3HU 110kV
Tower type AT 15235°
Broj projekta 1-0.DV.G.1057

Project number

NnPOBOOHUK ~ 2
corl)’\duct%r Al/C 3 x240/40 mm
MaKC. Hanpe3ate NpoBOAHNKa ,
max tension of conductors 9.0 daN/mm
3alUTUTHO yXe ,

earth wire AlMg1E/C 120/70 mm?
MaKC. Hanpe3ambe 3allT. y>KeTa 14.0 daN/mm?

max tension of earth wire
NPUTNCaK BETpPa (daN/mz)

BeTap wind preassure
wind C
penmbn pacnoH (m)
wind span
gx (daN/n)
JoAaTHO onT.
additional load rpaBuTal. pacnoH (m)

weight span

0= 8.0 daN/mm?2

MaKCcC. eJ1. paCcnoH

max el. span 0=90 daN/mm?

0=10.0 daN/mm?

60 75 90
= 350 =
1.0 1.6 2.5

= 500 =

444 366 302
472 389 322
498 411 341

KonuuunHe maTtepunjana
Materials amount

6eTOH

B/CWHA TeXMHa cKon apmar.
height weight (kg) excavation(™)| concrete (M) re‘?nfor

OCHOBHa | Be3.MarT. cement
H m) basic con. mat. 1.0 215 1.0 215 (kg )

12.2 2766 185 65.00| 41.60|20.60 | 13.84 396

14.2 3176 215 == ==

16.2 3487 221 —l— —lI—

18.2 3889 251 —l— —I—

20.2 4229 257 —I— —l—

22.7 4920 301 70.32| 41.60]2432| 13.84 | —l—

25.2 5561 317 —ll— —ll—

27.7 6278 353 == —I=

30.2 6813 365 —ll— —lI—

Tabena cuna cune npuTMCcaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHVK 3aLUTUTHO yxe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy|Zz|SXx]|SYy
A 15°| 664 | - [2132|677] - [1775]| - | -
° - - 1775
HOPMaJIHU ClyYajeBu 3511529 2132 1560
unaH 76.1 . 15°(1078| = | 754 |916| - |428 | 75 | -
normal cases 35°11654| - | 754 (1505 - |428 [ 75 | -
article 76.1 c 15°] 443(204 [ 754 | 451] 116 [ 428 | - | 75
35°11019] 233 | 754 |1040| 140 | 428 - 75
unaH 15°| 221|1680| 754 | 226|1715| 428 = -
article76'2 D
35°| 510 (1617 754 | 520|1649 | 428 - -
npeknH.npos| 15°| 332 |2521|2132| - - - - -
broken cond. o B _ _ - _
BaHpen, cn. 35°] 765 [2425[ 2132
unan 77.1 npek.3aw.yxe| 15°| - - - 339 (257211775 | - _
. brok-earth 3o [ 1"~ [ 780 [ 2474[1775 | - | -
artice 770" [wenpex.n,sy 15°[ 664 | - [2132[677] - |a77s| - | -
unbrok.c.ew. 3511559 - [2132 1560 - [1775] - | -




EJNTEKTPOUCTOK
npojekTHU 6upo A.0.0.

4.35

2.0 ,2.0

30.0 m

Tun cTy6a YFAOHO 3ATE3HU 110kV
Tower type AT 35°60°

Broj projekta 1-0.DV.G.1058
Project number VA
APOBOAHNK Al/C 3 x 240/40 mm?

MaKC. Hanpe3ame npoBOoAHNKa

2
max tension of conductors 9.0 daN/mm
3alUTUTHO yXe .
earth wire AIMg1E/C 120/70 mm?
MaKC. Hanpe3ake 3allT. y>KeTa 14.0 daN/mm?

max tension of earth wire
NMPUTNCaK BETPa (daN/mZ)

BeTap wind preassure

vl cpeftby pacroH il
wind span
gx (daN/m)

JOJaTHO ONT.

additional load rpasuTal. pacnoH (m)
weight span

0= 80 daN/mm’

MaKCc. eJ1. pacnoH

max el. span 0=9.0 daN/mm?

0=10.0 daN/mm?

60 75 90

= 350 =

= 500 =

450 370 306
477 394 326
504 416 345

KonuuuHe maTtepujana
Materials amount

height weight  (k9) Excavation(mill concrate)  (me) | SPEE
OCHOBHa | Be3.Mmar. cement
H m) basic con. mat. 1.0 215 1.0 215 (kg )
12.2 3388 235 87.46 | 45.86 |32.08 | 16.20 515
14.2 3717 245 —l— == Si= —ll— —l—
16.2 4291 287 —l= —lI= == —l—= =l—=
18.2 4704 294 —ll— —ll— —ll— —ll— —I—
20.2 5130 300 —l— —I— —I— —ll— —l—
22.7 5974 351 99.94 55.00 | 36.68 20.20 —l—
25.2 6678 365 —I— —I— —ll— —ll— —l—
27.7 7544 405 —l— —ll— —ll— —ll— —l—
30.2 8089 416 —l— —l— Si= —ll— —I—
Tobke oftorene e (GaN)  TPUTICEKSETD (gatyim)
MPOBOAHK 3aLUTUTHO YKe cTy6
cnyyvaj ontepehema conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy|Zz|[Sx]|Sy
A 351509 - [2132 1560 - [1775| - | -
HOPMaJIHM Clyyajesu 60 |2543| - [2132p594] - |1775] - _
unaH 76.1 5 35°\1654| -~ | 754 1505 - | 428 [ 75 | -
normal cases 60°|2330| - | 754 (2194| - 428 [ 75 | -
AU E 7] ¢ [35%1010[233] 754 [1040[ 140 28 [ - |75
60°[1695 | 347 | 754 |1729| 233 | 428 - 75
uynaH 35°| 510(1617| 754 | 520(1649| 428 = -
article 76.2 D o
60 | 848 [1468| 754 | 865 |1498 | 428 - -
npeknH.nNpoB,| 35°| 765 |2425| 2132 - - - - -
—— broken cond. 60°[ 1271 [2202[ 2132 - B B ~ -
Rl T Efka,Z:rL{JHyme 35: s - - | 780(2474)11775| - -
) : 60°| - | - | - [1297] 2247|1775 - | -
3&?&'2'7%5“ Henpek.n.3y| 35°|1529| - 2132 [1560| - |1775| - =
unbrokc.ew. [goelosa3| - [2132[2594] - [1775[ - | -




ENNEKTPONCTOK
NpojekTHN 6upo A.0.0.
Tun cTy6a v.3. . . YK o
z Tower type AT 0-60° | 0°60° 110kV
Broj projekta 1-0.DV.G.1059
Project number R
NPOBOAHUK x 2
N nposoat AI/€ 3 x 240/40 mm
MaKC. Harnpe3ahe NPOBOAHUKA 2
0 max tension of conductors 9.0 daN/mm
N
. 3aLUTUTHO YXKe -
< e Wi AIMg1E/C 120/70 mm?
4 MaKC. Hanpe3ame 3allUT. y>KeTa )
o max tension of earth wire 14.0 daN/mm
t\i npuTUCaK BeTpa AT
o il § BeTap wind preassure (daN/m f 60 75 90
o 0 i cpeftby pacroH
T é wind span (m) 450 350 300
I gx
- (daN/m?) 1.0 16 25
[OOaTHO ONT.
additional load rpaBuTaL. pacroH
weight span (m) 650 500 450
0= 8.0 daN/mn?’ 450 370 306
MaKC. eJ1. pacroH
o . span 0=90 daN/mm? 477 394 326
0=10.0 daN/mm? 504 416 345
KonuuunHe maTtepunjana
Materials amount
12.2 =3.46
=3 46 B/CMHA TeXnHa (kq) nckon 3 6eToH 3 apmar.
: height weight ¢ excavation(M”)| concrete (M) reinfor
S 14.2 = OCHOBHa | Be3.Mmar. cement
o ;g;g H m) basic con. mat. 1.0 215 1.0 215 (kg )
o 16.2 410 12.2 3894 240 99.94 | 59.90 | 35.90 | 21.51 526
ak - =410 14.2 4245 247 —— | —u— —i—| -1— [ —u-
18,2 442 16.2 5077 202 —lI— —lI— -l == | ==
- —4 49 18.2 5551 299 —lI— —lI— - == | -u-
0.2 ’ 20.2 6036 305 —lI— —l— —=[ —-1= [ ==
. :‘Hi 227 6920 353 [ 10650 | 65.00 | 41.80 | 22.88 | —l—
’ 25.2 7662 367 —l— —I— —l—=| == | —n=
2.7 =514 27.7 8643 405 —l— —I— —= | —-n= | —u-
=5.14 30.2 9228 416 —l— —l— —l— —lI— —l—
%5.2 __a=b.54
b=5.54
E7~7 __a=5.94
b=5.94
a=6.34
—b=6.34
Tabena cuna cune npuTMCaK BeTpa >
Table of forces forces (daN) wind preassure (daN/m?)
rovodnik 3aLUTUTHO yxe cTy6 YK y.3. NPOBOAHVK 3aLUTUTHO yxe cTy6
?onductor earth wire 4 toexl/er 1. 060 .. 060 cgnductor earth wire tower
Vx|Vy|Vz|Zx|Zy|Zz|[Sx]|Sy Pbavbianha vx|vylvz|zx|zy|zz]|sx]|sy
0[2543(2132| 0[2594| 1775 - [ - | ©° " N 0°l o| - (2132 of - [1775] - | -
12712202 12132| 1297 2247|1775 = = 60° HOpPMasHU ciyyvajesu 60° 2543 - [2132 2594 - 1775 o =
635|1605| 754 4651729 428| 75 | - [ o[ | ™M 7 g | Oless| - | 75a]465] - [428 75 | -
1482|1468 | 7541330 (1498| 428 75| - | 60° gglfg‘:;gafes 60°[2330| - | 754 (2194| - |428 [ 75 | -
0]/1899| 754 011498 428 - 75 02 C ‘ C 0° 0| 204 | 754 0| 116 ] 428 - 75
847(1815| 754 865| 233 428| - | 75| 60° 60°11695| 347 | 754 [1729[ 233428 | - [ 75
0[1695| 754 01649 428| - | - | 0°| Jhan 76.2 D 0’| o0]1695] 754 | of1729[428 | - | -
848(1468| 754| 865(1498| 428| - - | 60° 60°| 848 |1468| 754 | 865 (1498 | 428 | - -
= - [2132) - - - - - 0° | npeknH.N NpeKnH.NpoB{ 0° 0]2543[ 2132 - - - - -
- | - fe132) - | -] - | -] - [60°|brokencond.| o o, [Proken cond- [ 60°Tra7if220202132] - [ - | - [ - |-
= - - = - (1775 - = 0° [ npek.3auLyxe|ynan 77..1 " [npexsawyxe| 0°] - - S 0[2594(1775] - =
- - - | - |a7ms| - | - | e0°|Prok-earth . brok.earth "o I 11 T1207] 2274{1775 | - | -
S cases )
0254312132  0(2594f 1775 - - | 0° artide 770 |Henpex.n.,ay| 0 of - [2132] o| - |i775| - =
127122022132 1297 |2247| 1775 - - | 60°[unbrok.c.ew. unbrok.c.ew. [Fgaeloa3 |~ 12132 [2504] - [1775] - -




ENTEKTPONCTOK
npojekTHn 6upo A.0.0.
Tun cTy6a HOCERMU 110KV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.951
Z Project number o
npoBOAHNK c
npoBoat Al/C 3 x 240/40 mm’
MaKC. Hanpesatbe NnpoBOAHVKA
X max tension of conductors 9.0 daN/mm*
3alUTUTHO yXe >
o Ryl wilie AIMg1E/C 120/70 mm?
MaKC. Halpe3ambhe 3alUT. y2KeTa
%) max tension of earth wire 16.0 daN/mm?
N)' NPUTNCaK BETPa 2
4 M< BeTap wind preassure (daN/m’) 60 75 20
wind
2.8 cpepfy pacnoH B
o —»|‘— wind span (m) 360 300
M
9x (daN/m?) 1.0 16 25
- JOOaTHO onT.
3.1 additional load rpaBuTal. PacrnoH
2 =t e (m) 720 560 425
. T O=80 daN/mm’ 696 569 468
-
MaKc. eJl. pacCnoH
o . span 0=90 daN/mm’ 739 605 497
0=10.0 daN/mm’ 780 639 526
KonuuunHe maTtepunjana
Materials amount
BMCUHA TeXWHa CKO 6 g
height weight (k9 excavation (M) | onrete (M) fe‘?,“,”f?;
OCHOBHa | Be3.mar. cement
H m) basic con. mat. 1.0 215 1.0 215 (kg )
1.4 2457 142 43.2 24.8 15.4 9.4 296
12.3 2546 145 —l— —I— —l— == ==
13.2 2682 161 —l— —I— —l— == ==
141 2793 163 —l— = —l— == —l—
15.0 2894 166 —l— —l— —l— == —lI—
16.0 3014 171 —l— —l— == —l— —ll—
17.0 3153 184 —l— —I— —l— == ==
18.0 3333 187 —l— —I— —l— —l— ==
19.0 3409 194 —l— —l— =l— —lI— —ll—
20.0 3539 196 —l— —l— —l— —lI— —lI—
21.0 3665 201 == —l— —l— == =l—
22.0 3808 203 —I— —I— —l— == ==
23.0 4171 222 —l— —I— —l— —l— ==
24.0 4327 226 —l— —l— —=l— —l— —l—
25.0 4544 232 —l— —l— —l— —lI— —lI—
26.0 4701 235 —I— —l— —l— == ==
27.0 4919 251 —l— —I— —l— == ==
28.0 5043 253 —l— == —l— —ll— ==
29.0 5293 257 —l— —l— —l— —ll— —ll—
30.0 5467 260 —l— —l— —l— —lI— —lI—
31.0 5644 275 —l— —I— —l— == ==
Tabena cuna cune npuTMCaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
MPOBOAHVK 3aLUTUTHO Yxe cTy6
cnyyvaj ontepehemna conductor earth wire tower
loading case Vx|Vy |Vz|Zx|Zy|Zz]|Sx]|SYy
A | - |- 488 - | - [197| - | -
HOpMarHu cilyyajeBu
Hnan 68.1 A, |684 | - |1468|648 | - [1197] 30 | -
normal cases
article 681 B [591 | - |a16|492| - |274| 90 | -
C - 148 | 416 - 123 | 274 - 90
MPEKVH.NMPOB _ .
BaHpea. c. broken cond. B 1271(1468| - ) )
ynaH 69.1 MpeK3alyd
o - | - | - | - [wsee|1197| - | -
speclial cases | brok. earth
article 69.1 Henpek. .,3.y.
unbrok.c.ew.| B 1468 - : 1971 - -




ENNEKTPONCTOK
NpojeKTHU 6Upo A.0.0.

3.3

3.2

L

, 3.0

= N

3.1

Tun cTy6a HOCERM

Tower type SUSPENSION 110kV

Broj projekta 1-0.DV.G.952
Project number o
E&%Egﬂﬁ"'" Al/C 3 x 240/40 mm?

MaKC. Harpe3atke NpoBOAHNKa
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Harnpe3akbhe 3allT. y>KeTa
max tension of earth wire

9.0 daN/mm?
AlIMg1E/C 120/70 mm?

16.0 daN/mm?

NpUTUCAK BETPA (jaN/n?) 60 75 90

BeTgp wind preassure
win
SVFi)n%p's?aTm ST (m) - 480 400
9% (daN/m?) 1.0 16 25

JOAaTHO OMT.

additional load rpaBuTaL. pacnoH

(m) 900 730 550

weight span
0=80 daN/mm? 724 592 487
ol apan oM 0=90 daN/mm’ 768 629 517
0=10.0 daN/mm? 811 664 546

—

KonuuuHe maTtepunjana
Materials amount

height waight ko) | xcavation(m)| SSidrbre (m) | 2o
Hm | oo e [0 [21s [10 [21s [ke)
11.4 2659 153 38.4 28.0 15.2 10.5 300
12.3 2765 157 —l— —l— —l— —l— —l—
13.2 2889 172 —l— —l— —l— —l— —l—
14.1 2999 175 =l— = =lI- == —l—
15.0 3135 179 —l— —l— —l— —lI— —lI—
16.0 3255 183 —l— —l— —l— == —l—
17.0 3428 202 —l— —l— —l— —l— —l—
18.0 3571 206 —ll— —l— —l— —l— —l—
19.0 3703 209 —ll— —l— —I— —l— —lI—
20.0 3852 210 —ll— —l— —l— —l— —l—
21.0 3982 216 —l= —ll— —ll— —I— —ll—
22.0 4137 223 46.8 —ll— 17.1 —l— —ll—
23.0 4519 237 == == —l— =l— —l—
24.0 4646 243 —li— —l— —l— —l— —lI—
25.0 4922 254 —ll— —I— —l— —l— —lI—
26.0 5086 264 —l— —l— —l— —l— —l—
27.0 5295 282 —ll— —I— —lI— == ==
28.0 5481 284 == == —l— —l— —l—
29.0 5639 288 —l— —l— —I— —l— —l—
30.0 5768 289 —ll— —ll— —l— —l— —l—
31.0 6030 315 —l— —I— == —l— —l—
Tobre o torens pane ) TACRITR (canm)
NPOBOAHNK 3alWTUTHO YXe cTy6
cnyyvaj ontepehema conductor earth wire tower
loading case Vx|Vy ([Vz|[Zx|Zy|Zz|[SXx|SYy
A - - |1855( - - |1557| - -
HOPMasHu cnyyajesu
Hnan 68.1 A, |756 | - |1855| 696 | - |1557| 30 | -
normal cases
article 68.1 B |789 | - |es3|655| - |503| 90 | -
C = 197 | 663 = 164 | 503 = 90
sarpen o [Tpeios] iamiess| | - | |- |-
unan 69.1 npek.3aLl.ye| - |1566 | 1557 _
Spt¢c|ia|6§a]15es brok. earth : - - -
article 69.
unbrok.coew| © | = |1855| - | - [1557| - | -

2.1.8



ENEKTPONCTOK
NpojekTHM 61po A.0.0.

L

4.35

L 2.6 | 2.6

30.0 m

J=2x8.0%

_ a=2.92
b=2.92

a=3.32
T b=3.32

a=3.72
— b=3.72

__a=412

b=4.12
__a=4.52

b=4.52
a=4.92
~ b=4.92
a=b.32
~ b=b.32
_a=b.72

b=5.72

a=6.12
~b=6.12

Tun cTy6a YFAOHO 3ATE3HU o
e 0:30° 110KV
ower type AT.
Broj projekta 1-0.DV.G.953
Project number
NPOBOAHUNK ~
npoBoak Al/C 3 x 240/40 mm?
MaKC. Harnpe3atbe NnpoBOoAHMKa
max tension of conductors 9.0 daN/mm?
3alITUTHO yXe =
Earthite AIMg1E/C 120/70 mm?
MaKC. Harnpe3ame 3allT. y>KeTa
max tension of earth wire 16.0 daN/mm?
NPUTUCaK BETpa >
BeTap wind preassure (daN/n) 60 75 90
wind
cpeaHu pacroH )
wind span (m) 480 400
chy (daN/m) 1.0 16 25
JOJaTHO ONT.
additional load rpaBuTal. pacnoH
weight span (m) 650 500
0= 8.0 daN/mm? 600 493 405
MaKC. eJl. pacroH
max el. Spaﬁ 0=90 daN/mm’ 636 524 432
0=10.0 daN/mm? 672 553 456
KonnuuHe matepnjana
Materials amount
BUCMHA TeXMUHa CKO 6 8
height weight (kg) gxga\?ation (m?) cgggrete (m?) ?e;?rn‘/tfao'rr
ocHoBHa | Bes.mar. cement
H m) | basic conost | 10 1215 |10 |25 | kg)
12.0 4622 142 43.2 24.8 154 9.4 296
14.0 5255 145 —l— —ll— == —l— —Il—
16.0 5976 161 —l— —l— —l— —l— —l—
18.0 6405 163 —l— —l— —l— —l— —l—
20.0 7169 166 —l— —l— —I— —l— —l—
22.0 7668 171 == —lI— —l— —l— el
24.0 8496 184 —l— —lI— == —l— —Il—
26.0 9026 187 —l— —l— —l— —l— —l—
28.0 10025 194 —l— —l— —l— —l— —l—
30.0 10691 196 —l— —l—- —l— —=l— —=l—
Tabena cuna cune npuUTUCaK BeTpa
Table of forces forces (daN) wind preassure (daN/m
NPOBOAHVIK 3aLUTUTHO yxe cTy6
cnyyaj ontepehetba conductor earth wire tower
loading case Vx|Vyl|vz|zx|zy|zz]|sx]|sy
A 0’| - - [1870 = - 1415 = -
° - - -
HopManHI Cnyuajesi 30°[1317 - |1870[1623 1415
unaH 76.1 A 0’| 756 - [1870]| 696 - |[1415(30 | -
normal cases 11 30°|2073| - [1870[2319] - [1415] 30 =
article 76.1 5 0’| 788] - 764 | 655| - 457 | 90 B
30°[1666| - | 764 1737 - | 457| 90 | -
ynaH | - [197 | 764 | - | 164 | 457| - | 90
article /62 C 5
30 | 878 [204 | 764 [1082]| 170 | 457 | - 90
D 0°| - [1695] 764 | - ]2088| 457 | - -
30°| 439 |1638| 764 | 5412017 457| - -
npekuHnpos| 0° - [2543]1870| - - - - =
broken cond. ° B _
BaHpes. 1. ¥ 30o 659 2457|1870 o o -
ynaH 77.1 npek.aw.yxel Q - - - - |3133]1415| - -
brok-earth  ["35ol ™ T 1" [g11]3026[1415| - | -
special cases S
article 77.1 Henpek.n.3y| 0 = - 1870 - - 14151 - -
unbrokc.ew. ['30°1317] - [1870 [1623] - [1a15] - | -

2.1.9



EJTEKTPOUCTOK I
npojekTHn 6upo A.0.0.
Tun cTy6a V.3 o o Y. K
Z . . > . . g )
Tower type A.T. 30-60 T. 0-60 110kv
j—> X Broj projekta 1-0.DV.G.954
4 Project number
NPOBOOHUK - 2
o ! npogoat Al/C 3 x 240/40 mm
M MaKC. Harnpe3akbe NnpoBOoAHMKa 2
< " max tension of conductors 9.0 daN/mm
o 3alUTUTHO yXe x
;‘— %% carthir AIMg1E/C 120/70 mm?
N MaKC. Hanpesame 3allT. y>KeTa 2
o E max tension of earth wire 16.0 daN/mm
© npuTUCaK BeTpa >
N BeTap wind preassure (daN/n) 60 75 90
= .
il e cpeatbn pacroH - 480
wind span 400
e (daN/m?) 1.0 16 25
[OJaTHO ONT.
additional load rpaBuTtal. pacnoH
weight span (m) 650 500
0= 8.0 daN/mm? 600 493 405
MaKC. efl. pacnoH
maxeLspaf 0=90 daN/mm’ 636 524 432
0=10.0 daN/mm? 672 553 456
£ KonnuuHe maTtepnjana
o Materials amount
o BUCKHa TeXnHa nckon 6 g
Lol height weight (kg) excavation (m?) Coer.!g;jﬂe (m?) ?e’?rh:lffr
OocHOBHa | Bes.mar. cement
H m) basic con. mat. 1.0 Z 15 1.0 2 15 (kg )
12.0 5502 302 115.6 73.0 45.8 27.6 601
14.0 6175 342 —l— —l— —l— —l— —Il—
16.0 7007 379 —I— —l— = —l— —l—
18.0 7487 390 —ll— —ll— —I— —l— —l—
20.0 8367 429 —=l— = —lI— —l— e
22.0 8917 451 —l— —l— —ll— —l— —Il—
24.0 9855 489 —I— = —l— —l— —I—
26.0 10430 509 —l— —=l— = =lI= —I—
28.0 11535 549 —ll— —ll— —ll— —l— —l—
30.0 12255 566 —ll— —ll— —I— —l— —l—
Tabena cuna cune npuTMCaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m’)
rovodnik 3aLUTUTHO YXKe cTy6 Y.K. - v.3. NPOBOAHVIK 3aLUTUTHO YKe cTy6
?onductor earth wire d tower 7. 0°60 AT 30760 conductor earth wire y tO\)’ver
cnyyvaj ontepehemna
Vx|Vy|Vz|Zx |[Zy|Zz|Sx|[Sy T o Vx Vy Vz |Zx|Zy |Zz]|Sx|[Sy
0/2260|1870[ 031331415 - - | 0° A A 30’1317 - [1870l1623] - 1415 - | -
1130|1957 ]1870| 1567 [2713|1415| - -] 60° HOPMaJHM ClyyajeBm 60°[2543| - |1870|3133] - [1415] - -
56712260 (1870| 522 3133|1415 30 | - 0° R unaH 76.1 " 30°|2073| - [1870(2319] - |1415| 30 | -
1697(1597 1870|2089 |2731|1415| 30 - 60° 1 normal cases '[ 60°[3330| - [1870[3829] - [1415 | 30 =
591[1507| 764 | 491po8s| 457 90 [ - 0l g article 76.1 . 30°1666 | - | 764 (1737] - [457 | 90 | -
1344]1305 764 [ 1536|1808 | 457 | 90 [ - | 60° 60°[2483| - | 764 [2744] - [457 | 90 | -
0[1655] 764 0 [2211] 457 o 90 0° C wnaH 5 5 C 30°| 878 204 | 764 [1082] 170 | 457 - 90
75311601 764 | 1045 |2054| 457 - 90 60° article * =+ 60°[1695| 394 [ 764 |2088( 328 | 457 - 90
0]1507] 764 0 [2088| 457 - - 0} D D 30°| 4391638 | 764 | 541|2017 | 457 | - -
753[1305]| 764 11045 |1809| 457 . - 60° 60°| 847 11468 | 764 [1045]1808 | 457 - -
- | - [|1870] - -] - = - 0° [ npekuH.npos. npeknHnpos{ 30° 659 (2547|1870| - - - = -
- [ - Tis70] - = |[ = - = | 60°|broken cond. caeee broken cond. ["ge[1272(2202] 1870 - | - - - |-
- = = - - | 14151 - - 0°| npek.3auLy*e|ynan 77..1 ’ IgpekKsamHy)Ke 30°| - . - 811]3026 1415 | - -
-1 -1 -1T-1- T3] - | = | eo°|broieatth . " 6| - | - | - |iser|2z13]1415] - | -
o eclal cases
- [2260]1870] - [3133] 1415 - = 0°| Henpek.n.,3y. artide 771 |nenpex.n,3y] 30°[1317] - [1g70f1623] - T1a15] - S
1130[1957[1870[ 1567 [2731] 1415| - | - | 60°|unbrok.c.ew. unbrok.c.ew. ["60°[y543] - [1870 [3133] - 5| - | -
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~

ENNEKTPOUCTOK
npojekTHn 6upo A.0.0.

3.0
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33.0 m
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3.0 |

1NN
Te}
N
©
&
1l
i\
11.4 __a=2.18
b=1.67
13.2 __a=2.40
b=1.81
15.0 _ a=2.63
b=1.95
17.0 _ a=2.88
b=2.11
19.0 __a=3.13
b=2.27
21.0 __a=3.38
b=2.42
3E3—'O _ g=3.63
b=2.58
SE5_~0 _ g=3.88
b=2.74
SE7_~O _ a=4.13
b=2.90
%9.0

..........................................................................

Tun cTy6a HOCERMU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.742/1
Project number
NPOBOAHNK ~
nposoAat Al/C 3 x 240/40 mm?
MaKC. Halnpe3ake NpoBOAHNKa
max tension of conductors 9.0 daN/mm*
3dLUTUTHO yXKe =
STl Wi AIMg1E/C 1x50 mm?
MaKC. Hanpesakbe 3aluT. y>KeTa
max tension of earth wire 28.0 daN/mm*
NPUTNCaK BETPa 2
BeTap wind preassure (daN/n) 60 75 90
wind
cpenby pacrnoH
wind span (m) 440 350 300
9x (daN/m?) 1.0 16 o5
AoaaTHo onT. .
additional load rpaBuTal. pacnoH
weight span (m) 600 470 350
0= 80 daN/mm?2 421 344 283
MakKcC. eJl. pacrnoH
o . span T=90 daN/mm? 447 366 301
0=10.0 daN/mm? 472 387 318
KonuuuHe maTtepunjana
Materials amount
BUCUHA TeXMHa CKO 6 A
height weight  (k9) excavation™) condrete  (M?) raeFi)r,\:‘f?;
OCHOBHa | Be3.mar. cement
H m) | basic | commat | 10 [215 |10 | 215 | ka)
11.4 1563 93 24.0 11.7 8.6 6.6 227
13.2 1682 100 —l— —l— —I— —l— —l—
15.0 1849 115 —l— == —I— =ll= =ll=
17.0 2013 121 —l— —l— —l— —l— —l—
19.0 2177 128 —l— == —Il— —l— =
21.0 2379 145 —lI— —l— —l— ot —l—-
23.0 2577 152 20.2 14.4 7.7 6.6 —l—
25.0 3074 173 —l— —l— —l— == —l—
27.0 3368 182 —l— —l— el —l— —l—
29.0 3674 200 —l— —l— —l— —l— —lI—
31.0 3980 208 —=l— —l— —=ll— —ll— —Il—
33.0 4293 217 —l— —l— —l— —l— —l—
Tabena cuna cune npuTUCcaK BeTpa >
Table of forces forces (daN) wind preassure (daN/m?)
NMPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehetva conductor earth wire tower
loading case Vx| vy |Vz Zx|zylzz|sx|sy
. A = - 1238 - - | 559 - -
HOpPMasHU cnyvajesu
unaH 68.1
normal cases B | 575 - 712 237 - [235| 75| -
article 68.1
C - 144 | 712 - 60 | 235 | - 75
NPEKNH.NPOB,
broken cond. - 1272 | 1238 - - : : -
BaHpep. .
MpekK.3allL.yxe
4naH 69.1 brok. earth - - - = 693 | 559 = -
special cases
article 69.1 Henpek.n.syl _
unbrok.c..e.w. - 1238 - - 559 -
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ENEKTPONCTOK
MpojeKkTHU 6upo A4.0.0.

Tun cTy6a HOCERMU 110kV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.205/I
Project number R
NPOBOAHNK Al/C 3 x 240/40 mm?
Z MaKC. Harnpe3ake NPoBOAHUKA s
max tension of conductors 9.0 daN/mm
3alWTUTHO Y»Ke s
y earth wire AIMg1E/C 1x50 mm
MaKC. Hanpesame 3allUT. y>KeTa
max tension of earth wire 26.0 daN/mm*
T npuTUCaK BeTpa >
o BeTap wind preassure (daN/n) 60 75 90
e} wind
cpenru pacroH
1 W?ndﬂspan P (m) 650 500 320
gx 2
o\ i N/m 1.0 1.6
¥ L 2.7 [OJaTHO ONT. (dalN/inr) 2.5
additional load rpaBuTal. pacnoH
4 B PasaTaL. P (m) 830 640 480
N 3.0 0= 8.0 daN/mm?2 750 614 504
ot - '||' MaKC. efl. PacroH 3
N max el. span 0=90 daN/mm 796 652 536
37 =100 daN/mm? 840 688 566
‘ KonuuunHe maTtepujana
Materials amount
S 6
BUCWHa TEXWHa nckon 3 3 A
L(LO). height weight  (k9) excavation™”) concrete (M) ?e?rfg
< L cement
N H ) | Basic | commat. | 10 [Z15 |10 |Z215 | ko)
- 11.4 2125 118 25.0 20.2 14.3 11.6 127
13.2 2296 123 —l— =lI— —l— —l— —l—
15.0 2493 145 —l— —lI— —l— —l— —l—
17.0 2682 153 —l— —l— —l— —l— —l—
—5 ;%;g 190 2875 160 S= | == | =] = | -
21.0 3208 183 —l— —l— —l— —l— —l—
—g :2\3;2 23.0 3443 191 202 | 144 7.7 6.6 —li—
o 25.0 3756 199 —l— —— [ —1=] == | -1
_g =12. 2 23 27.0 4047 207 —I— - | == == | —u-
£ o 29.0 4383 229 —t= | == =] —= | —=
= —g :2588 310 4705 237 | - | == | =] == [ -i—
M ’ 1 33.0 5056 260 —l— —I— | - == | ——
_a=3.13
b=1.59 Tabena cuna cne  (gaN)  MPUTUCAK BETPA  (qaN/m?)
Table of forces forces wind preassure
—a=3.38 NMPOBOAHNK 3aLUTUTHO yxKe cTy6
b=1.67 cnyyaj ontepehetba conductor earth wire tower
_ a=3.63 loading case Vx|Vy [Vz |[Zx|zy|Zz|Sx|Sy
b=1.76
__a=3.88 HOPMasHW Clyy4ajeBm g i i 1670 i lEER - i
b=1.84 ynaH 68.1
B | 820 - 947 338 = 347 | 75 =
BT SEI it
b=1.93 ’
C| - | 205 | 947 - | 85 [347| - | 75
_8 Zg 818 MPEeKMH.NPOB,
: broken cond. - 1270 [ 1670 - - - : -
aHpes. CI.
_a =4.63 y npek.3alLl.yxe
b=2.10 B EEL brok. earthy - = - - 645 | 832 = -
a=4.88 special cases
i Hernpek.n.,3Yy,
b=2.18 article 601 ke em| - | - [1e70| - | - |e32| - | -

...................................................................................................
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ENTEKTPONCTOK
npojekTHM 61po A.0.0.

Z
X
©
M
O_.F
o~
of L
c:l k|
N
o
N~
X
oN
1l
i}
__a=l.74
b=2.85
£ _a=1.94
o b=3.12
©
N __a=2.14
b=3.40
__a=2.34
b=3.68
__a=2.54
b=3.96
__a=2.74
b=4.24
__a=2.94
b=4.52
a=3.14
b=4.80
a=3.34

Tun cTy6a YTAOHO 3ATESHW 30 170KV
Tower type AT -
Broj projekta 1-0.DV.G.135/I
Project number
NPOBOAHUK ~
npopoat Al/C 3 x 240/40 mm?
MaKC. Halpe3akhe NPpoBOAHNKA
max tension of conductors 10.0 daN/mm?
3alUTUTHO yXe
earth wire AIMg1E/C 1x50 mm?
MaKC. Hanpe3ambe 3allT. y>KeTa
max tension of earth wire 28.0 daN/mm*
NMPUTNCaK BETPa 2
BeTap wind preassure (daN/n) 60 75 90
wind
Ccpeatbn pacrnoH
AR (m) 500 350 270
gX d 2
aN/m 1.0 1.6
JO[aTHO ONT. ( /) 2.5
additional load rpaBuTaL. pacnoH
weight span (m) 600 440 300
O= 8.0 daN/mm?2 414 338 278
MaKCcC. eJl1. pacnoH
—Fal Spaﬁ 0=90 daN/mm? 440 360 296
0=10.0 daN/mm? 464 380 313
KonuuunHe matepunjana
Materials amount
BUCUHA TeXMHa nckon 6 )
height weight  (k9) excavation(M) concrete  (M?) fe‘?rfaoTr
cement
H m | %asic | conmat | 10 [215 [ 10 [215 | (kg)
10.0 2744 127 424 352 15.0 133 292
12.0 3148 133 —l— —l— —l— == ==
° 14,0 3458 142 == —=l— == —Il— —l—
16.0 3826 169 —l— —l— —I— —l— —l—
18.0 4169 177 —=l— —=l— == —Il— —l—
20.0 4522 185 —I— —l— —l— —l— —l—
22.0 5216 198 —I— —=l— == —l— ==
24.0 5724 209 —l— —l— —l— —l— —I—
26.0 6288 239 —l— —I— —l— —l— —l—
Tabena cuna cune npuTNCaK BeTpa 2
Table of forces forces (daN) wind preassure (daN/m?)
NMPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy |Zz|[Sx|Sy
A &l - |- 36 - | - sS4l - | -
HOPMaJH1 CllyyajeBu 300 1463] - 1386 |718] - [554] - _
unaH 76.1 g | Ols74 | © fes1|236] - 23075 | -
normal cases 30°|1548| - | 851 |[714]| - 230 | 75 -
article 76.1 c 0° _ 144 | 851 - 59 | 230 - 75
30°[ 974 [149 | 851 [478 | 61 [ 230 [ - | 75
;l:'lﬁacrlie 76.2 D 0o - [1882] 851 - [923 (230 | - -
30 | 488(1818| 851 | 239 892 | 230 = -
npekuHnpos| 0°| - |2825/1386| - - - = -
broken cond. o - -
BaHpep. CJ1. 300 732 |2729] 1386 _ _ _
unau 77.1 npek.3aw.yxe[ 0 - = - - |1386] 554 | - B
-~ brok.earth  [735o 1"~ |7~ | 3590|1339 554 | - | -
special cases >
a’r)ticle 77.1 Henpek.n.,3y| 0 - - 11386 - - 554 | - -
unbrok.c.ew. [“3q0 1463| - [1386 718 - 554 | - >
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ENNEKTPOUCTOK
npojekTHu 61po A.0.0.

|

Z
X
2 é
M
ﬂ.
AF /
o 1 2.5 K
(1_ 1 ‘_\
o 2.7
| 3.25
3
Te]
N
X
€
)
12.0 __a=3.29
b=3.29
= 14.0 __a=3.59
o b=3.59
& 16.0 _ a=3.89
N + b=3.89
18.0 1l _a=19
N b=4.19
20.0 __a=4.49
AN | b=4.49
22.0
A a=4.94
— a=b.34
27.0 l b=5.34

Tun cTy6a YFAOHO 3ATE3HU
Tower type AT 30°60° 110kV
Broj projekta 1-0.DV.G.136/]
Project number
NPOBOAHUNK
nposoat Al/C 3 x240/40 mm?
MaKC. Halnpe3akhe NpoBOAHNKa
max tension of conductors 10.0 daN/mm’
3WTUTHO Y AIMGITE/C 1 x50 mim:
MaKC. Hanpe3ame 3allT. y>KeTa
max tension of earth wire 28.0 daN/mm*
NMPUTUNCaK BETPa 2
BeTap wind preassure (daN/n) 60 75 90
wind
cpefby PacroH
wind span (m) 450 350 210
9x (daN/m?) 1.0 16 25
J0AaTHO OMT.
additional load rpaBuTal. pacroH
Al (m) 600 440 300
0= 8.0 daN/mm’ 414 338 278
MaKCcC. eJl. pacCrioH
o ol spam T=90 daN/mm 440 360 296
0=10.0 daN/mm? 464 380 313
KonnumHe matepujana
Materials amount
BUCUHA TeXUHa nckon 6 g
height weight  (k9) excavation (M)| concrete (M) | 7LV
OCHOBHa | Bes.mar. S N cement
H m basic con. mat. 1.0 215 1.0 215 (kg
12.0 2838 133 62.2 40.6 19.2 14.4 308
15.0 3198 139 —l— —l— —l— —I— —l—
16.0 3608 168 —l— —l— —l— —l— —I—
18.0 3988 174 —l— —l— —l— —I—- —l—-
20.0 4413 180 —l— —l— —l— —l— —I—
22.0 4825 187 —l— —l— —l— —l— —l—-
24.0 5344 194 —l— —l— —l— —lI— —l—
27.0 6143 215 —=l— —=l— —l— =ll= ==
29.0 6658 221 —l— —l— —l— —l— —l—
Tabena cuna cune npuTUCaK BeTpa ;
Table of forces forces (daN) wind preassure (daN/m)
NPOBOAHVK 3alUTUTHO yxe cTy6
cnyyaj ontepehetba conductor earth wire tower
loading case Vx|vyl|vz|zx|zy|zz]|sx|sy
o |30 Jazo| - [1675]930] - 555 | -
HOPMaJsHW CIlyyYajeBm 60 [2761) - 16751386 - |555 | -
unaH 76.1 g 130 [sa3| - [872[809] - [232]75
normal cases 60 [2415| - | 872 11112 - [ 232 | 75
article 76.1 c 30 [953 [147 | 872620 49 [ 232 _ 75
60 (1845|285 | 872|923 | 94 | 232 - 75
unaH 30 | 667|1780| 872 [ 239|890 [ 232 -
article 76.2 D
60 | 922 [1595| 872 | 463 (800 | 232 -
npekuH.npos| 30 | 715 |2665] 1675 - - - =
broken cond. B -
BaHpen. . 60 [1381]2395| 1675 - -
unauzz npek.3aw.yxe| 30 - = - |359 | 1338| 555 B
» brok-earth "o |~ | - | - |693 |1200] 555 | -
773 |wenpex.n,3y] 30 [1430] - 1675930 [ - [s55 | -
unbrok.c.ew. 60 |5761[ - [1675 [1386] - [555 | -
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ENEKTPOUCTOK -
NpojekTHN 6upo A.0.0.
Tun cTy6a HOCERU 110kV
Tower type SUSPENSION
74 Broj projekta 1-0.DV.G.1117
Project number
MPOBOAHUK = >
y nposoAat AI/€ 3x150/25 mm
MaKC. Hanpe3ahe NPOBOAHMKA )
0.6 max tension of conductors 10.0 daN/m
= - 3aWTUTHO YXe =
il % x aarth wire AIMg1E/C 120/70 mm?
o } Ye) MaKC. Hanpesare 3aluT.
) ) . . yXKeTa ,
by /| c} max tension of earth wire 14.0 daN/mm
- ] <|\l NpUTUCAK BETPA (4aN/my) 60 75 90
(@] 2.7 % —I_, BeTap wind preassure
N wind
! | [~ %)ned;gg?] pacrnoH (m) 450 300 230
o 130 |
‘i_ —] <L (daN/m?) 1.0 16 25
36 i [0OAaTHO OMT. °
_,I,_» additional load rpaBuTaL. pacroH
weight span (m) 600 400 380
0= 8.0 daN/mm?2 349 238 231
3 MaKC. eJ1. pacrnoH
5 el apan =90 daN/mm? 371 301 246
e 0=10.0 daN/mm? 392 319 260
j: KonnuunHe matepunjana
Materials amount
™ C/Ha g
o height woahi *ka)  Eation(m) STotee  (mo) | 2bMe
cement
H m | Basic | conmat| 10 (215 |10 [215 | (ka)
13.0 1840 157 24.0 11.7 8.6 6.6 227
3.0 a=2.19 15.0 1984 163 —i— | = =] =] -
b=1.68 17.0 2130 170 —l— —= | == —u= | -1-
5.0 19.0 2297 184 —l— —l— —lI— —I— —l—
—g jg’; 21.0 2449 190 —l— == | == == | ==
E *
0 23.0 2628 206 27.3 14.0 9.4 7.0 —l—-
Q 7. _a=2.63 25.0 2820 212 “i— | == | —i= | = | —in-
R b=1.96 27.0 3033 228 —l— —l= | —I— —l= | —lI-
9.0 __a=2.85 29.0 3312 235 —= | == =] =] ==
b=2.10 31.0 3563 251 ST [ (R (R
1.0 __a=3.07 33.0 3846 258 —I— —l— —I— —Il— —lI—
b=2.24 Tabena cuna npuTMCaK BeTpa
cine 2
3.0 a=3.29 Table of forces forces (daN) wind preassure (daN/m?)
b=2.38 NPOBOAHVK 3aWTUTHO YXKe cTy6
5.0 1 cnyyvaj ontepehema conductor earth wire tower
. _gi.gz loading case Vx| vy |Vz Zx|zy|zz[sxlsy
7.0 = B} _ _ . N
—g i‘gg HOPMaJiHu Cly4ajeBu A 1340 1295
. unaH 68.1
9.0 a=3.95 normal cases B | 415 - 357 399 | - | 342 75| -
_b# 80 article 68.1
c| - 357 - |100(| 342 - | 75
w0 || oy
- . MPEKVH.NPOB, :
=2.9 broken cond. - 866 | 1340 - - - -
BaHpepa. Cl.
npek.3aLl.yxe
s | HO0T B | - | - - - |1297f1295] - | -
‘ spgt:lial cases HenpeRn
R o - |10 - | - |1205] - | -

2.1.15




ENNEKTPONCTOK
npojekTHn 6upo A.0.0.

|

y4
X
©
N
-~ >Y\
= A
00 B 2.4 N
= B 2
X 3.05 X
Il
| I}
12.0 a=2.72
| —b=2.72
£ 14.0 _8322.88
o =.
3 16.0 __a=3.20
| b=3.20
18.0 - __a=3.44
| b=3.44
[20.0 | __a=3.68
N— | b=3.68

Tun cTy6a YFAOHO 3ATE3HU

Tower type AT 0‘30 110kV

bpoj npojekra
Project number

1-0.DV.G.1118

NPOBOAHUK
conductor

MaKC. Hanpe3ake NpoBOAHNKa
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3amhe 3allT. y>KeTa
max tension of earth wire

NPUTUCAK BETPA (4aN/m) 60 75 90

wind preassure

Al/C 3 x 150/25 mm?

10.0 daN/mm?
AlMg1E/C 120/70 mm

14.0 daN/mm?

BeTgp
win cpefitby pacrnoH
Wﬁ)ndp'span P (m) - 320 .
gx 2
[0MATHO ONT. (daN/m?) 1.0 1.6 25
additional load rpaBuTal. pacrnoH ) .
weight span (m) 400
0= 8.0 daN/mm? 327 268 219
ol apan oM 0=90 daN/mm? 348 285 234
0=10.0 daN/mm? 368 302 248

KonuuunHe maTtepunjana
Materials amount

height weight  (ka) St Gy P || 2R
H o | ogoere [eemar [0 |25 [ 10 [215 |[Tko)
12.0 2334 152 48.4 289 15.6 11.5 342
14.0 2634 182 —I—- —l— —l— —lI— —l—
16.0 2878 189 —l— —l— —l— —l— —l—
18.0 3146 195 —l— —l— —I— —l— —l—
20.0 3490 224 —l— —l— —l— = =
22.5 4039 267 529 324 16.6 123 -
25.0 4512 279 —l— —l— —l— —ll— ==
27.5 5046 317 —l— —l— —l— —lI— —l—-
30.0 5417 329 —l— —I— —l— —lI— —l—
Lok forcs, (dal) - peencerecine  (daN/m?)

NPOBOAHNK 3alWITUTHO yXe cTy6

cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz |Zx|Zy|Zz|[Sx|Sy
n 0°] 0 [ - (1490 o[ - 1295 - | -

HOPMaJIHV ClyyajeBy 30°| 896 | - |1490|1343] - |1295| - :
unaH 76.1 B 0°] 470 . 507 (425]| - 342 | 75 -
normal cases 30°11068| - |[507 [1321] - |342 | 75 -
article 76.1 0° o [163[507 | 0106|342 - | 75
¢ [30°[597 166 | 507 [895 | 110|342 [ - [ 75

unaH 0°[ o |1154| 507 | 0 |1729( 342 | - -

article 76.2 D @

30°| 299 [1115| 507 | 448 [1671] 342 - -

npekuHnpoe| 0°( 0 |1731]1490| - - - = =

BaHpea. o, broken cond. 30: 448 116721 1490 _ _ _ - _
unaH 77.1 gfoekK-g:rutJHyMe 0o - = = 0 |2594]1295]| - -
. ’ 307 - - - [ 671]2506(1295| - =
Z?ﬁé‘: |7§.a1Ses Henpek.n.3y] 0°[ o | - 1490 0 - [1295] - -
unbrok.c.ew. [[30o1 g6 [ - [1490 [1343] - [1205] - | -

2.1.16




ENNEKTPOUCTOK
NpojeKkTHM 6upo A.0.0.

.3

1.8 11.8 L

30.0 m

|>/ N
2%x6.0%

|= 2.7

J

__a=3.12
b=3.12

__a=3.40
b=3.40

N
o

>
o

6.0 __a=3.68
| b=3.68

8.0 __a=3.96
| b=3.96

Tvn cTyba YFAOHO 3ATE3HU
Tower type AT 30%60° 110kV
bpoj npojekTa 1-0.DV.G.1119

Project number

NpPOBOAHUK
conductor

MaKC. Harnpe3ake NpoBOAHVKa
max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Hanpe3ake 3allT. y>KeTa
max tension of earth wire

NMPUTNCaK BETPa 2
wind preassure (daN/n)

BeTap

wind cpeatby pacroH (m)
wind span i
9x (daN/n)

JOOAaTHO OMT.

additional load rpasuTal. pacnoH (m)
weight span

0= 8.0 daN/mm’

MaKC. €J1. paCnoH

max el. span 0=9.0 daN/mm?

0=10.0 daN/mm?

Al/C 3 x150/25 mm?

9.0 daN/m m?
AIMg1E/C 1x50 mm?
28.0 daN/mm?
60 75 90
= 320 -
1.0 1.6 2.5
- 400 -
331 271 223

353 289 237
373 306 251

KonnuuHe maTtepunjana
Materials amount

height woight ka) | &C3ation ()| Semie (m?) | 20war
OCHOBHa | Bes.Mar. cement
H (m) basic con. mat. 1.0 2 1.5 1.0 ; 1.5 (kg
12.0 2551 139 62.2 40.6 19.2 14.4 308
14.0 2886 166 —ll— —I— e —l— —l—
16.0 3170 173 —l— —l— el —l— —l—
18.0 3522 201 —I— —I— —I— =ll= =ll=
20.0 3830 206 —l— —l— —l— —I— —l—
225 4463 244 57.6 324 17.6 123 —=l—
25.0 5064 257 —l— —l— —l— —=l— —l—
27.5 5679 285 —l— —l— —l— —I— —l—
30.0 6155 296 —l— —l— —l— —l— —l—
Tobke aftorene e (GaN)  TPTIKEEEY  (daNyim)
NPOBOAHMK 3aLUTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx(Vy|[Vz [Zx]|Zy|Zz]|Sx]|Sy
A 30°[806 | - 1340|717 | - |1106| -
HOPMaJHI ClyyajeBy 60°J1558| - [1340]1385] - [1106] -
ynaH 76.1 B 30°(1008| - 372 | 694 - 153 | 75
normal cases 60°[1509| - | 372 |1139] - 153 | 75
article 76.1 30°[ 537[166 | 372 [478] 56 153 | - 75
€ [0 1039[ 265 | 3721923 [108 | 153 [ - [ 75
unaH 30°| 269 [1003| 372 | 239|892 | 153 | -
article 76.2 D
60°| 519|899 372 | 462 (800 | 153 | -
npekuH.npos| 30°| 403 |1505| 1340 - - - -
— broken cond. ["60°| 779 [1349[1340| - | - - -
i 777 g?:kr(.:::.{.lﬁyme 30° - = - [359]1338[ 1106 -
. i 60°| - - - 693 | 1200] 1106| -
gﬁ?ccfglﬁises Henpek.n.3y| 30°| 806 | - [1340(717 | - [1106| -
unbrok.c.ew.["60° [1558] - [1340 [1385] - [1106] -

2.1.17



ENEKTPONCTOK
NpojeKTHM 61Mpo 1,0 O

Z
X
d- %
° A
- 3N
L 2.5KI2.5 | e)
© (I N
9} | -
L 3.9 3.9 |
o 1 1
) |
| 3.0 3.0 |
1 1
11.0 - __a=2.76
= b=1.98
o 13.0 __a=2.96
g b=2.10
15.0 - __a=3.16
b=2.22
17.0 __a=3.36
b=2.34
|19.0 __a=3.56
N b=2.56
21.0 __a=3.76
23.0 __a=3.96
>< b=2.70
25.0 __a=4.16
>< b=2.82
27.0 a=4.36
>< b=2.94
e =3.06

Tun cTy6a HOCERU NNAKLUN 110KV
Tower type SUSPENSION
Broj projekta 1-0.DV.G.1421
Project number
NPOBOAHNK ~
npoBoat Al/C  240/40 mm?
MaKC. Hafnpe3atke NpoBOAHNKa
max tension of conductors 9.0 daN/mm?
3aLlUTUTHO YyXKe =
St AIMg1E/C 120/70 mm?
MaKC. Hanpe3ake 3allT. y>KeTa
max tension of earth wire 16.0 daN/mm?
NMPUTNCaK BETPa 2
BeTap wind preassure (daN/n) 60 75 20
wind
CpefikU pacroH _ _
wind span (m) 230
= (daN/m?) | 1.0 | 1.6 | 2.5
0oAaTHO ONT.
additional load rpaBuTaL. PpacroH
weight span (m) B 360 B
O=80 daN/mm’ 403 | 330 | 271
MaKCcC. eJ1. paCrnoH
max el. spaFr: 0=90 daN/mm’ 429 | 351 -
0=10.0 daN/mm? 454 | 371 -
KonnunHe matepujana
Materials amount
BUCMHA TeXMHa nckon 6 .
height weight ~ (kg) excavation™) |concrete| (M) ?e‘?r'\:f?;
cement
H m) | bBasic = |commat | 10 |215 |10 215 | ka)
11.0 2585 158 33.6 16.8 12.5 8.9 288
12.0 2702 173 —l— —I— —I— —I— —lI—
13.0 2784 176 == —=ll— == —Il— —=l—
14.0 2884 179 == —ll— —l— —Il— —l—
15.0 2962 182 —lI— —l— —l— —l— —l—
16.0 3064 185 —l— —ll— —l— —ll— —ll—
17.0 3142 187 —l— —I— —I— —I— —lI—
18.0 3468 191 —ll— —ll— == —Il— —=l—
19.0 3560 192 == = == —l— —l—
20.0 3727 212 —=l— == —l— —I— —I—
21.0 3818 215 384 22.1 13.5 10.1 —l—
22.0 3976 218 —l— —I— —I— —I— —lI—
23.0 4061 220 —l— —l— == —l— —l—
24.0 4227 256 —l— —l— —l— —l— —l—
25.0 4307 228 —=l— == —l— —I— —I—
26.0 4527 245 —l— —I— —I— —I— —I—
27.0 4620 250 —lI— —l— —l— —I— —l—
28.0 4805 253 —l— —l— —l— —l— —I—
29.0 4903 256 —l— —l— —l— —l— —I—
Tabena cuna cune (daN)  MPWTMCAaK BETPA  (4aN/m?)
Table of forces forces wind preassure
NPOBOAHVIK 3alITUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy ([Vz|Zx|Zy|Zz|SXx|SYy
A - | - |84 | - | - |449]| - -
HOPMasiHu Ciy4ajeBu
wrar 68.1 B |a08 | - |4e8 |187 | - [138 | 75 | -
normal cases
article 68.1
C = 125 | 468 = 47 138 = 75
npekuH.npos] B B B B .
broken cond. 1271 |984
BaHpea. CIl.
NPEK.3aLL.yXe|
HiaHic= bFr)ok. earthy - - . - 693 |449 : :
speclial cases HenpeK, M.y,
icle 69.1 o M=
article 69 unbrok.c..ew.| ~ - 984 - - 449 - -

2.2.1
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ENEKTPOUCTOK
NpojekTHN 6upo A.0.0.

i

Z
X
: i
- .
T NN
L 2.8}2.8 0
© 1 1 N
< N
L 4.4 4.4 L
o 1 1
< \
L 35 35 |
1 1
11.20 __a=2.76
gl & b=1.92
o 13.20 a=2.96
2 - “b=2.10
15.20 a=3.16
— T b=2.22
17.20 __a=3.36
— b=2.34
19.20 a=3.56
— T b=2.46
21.20 a=3.76
— ~b=2.58
23.20 a=3.96
— T b=2.70
25.20 __a=4.16
— b=2.82
27.20 a=4.36

C

U projektu postoje
i parne visine

Tun cTy6a HOCERU
y 110kV
Tower type SUSPENSION
bpoj npojekra
po) Npo) 1-0.DV.G.1021
Project number
npoBOAHNK 2
nposoat Al/C 6X 240/40 mm
MaKC. Halnpe3akhe NpoBOAHNMKaA
max tension of conductors 9.0 daN/mm*
3alUTUTHO yXKe =
T AIMg1E/C 120/70 mm?
MaKC. Hanpe3ambe 3allT. y>KeTa 2
max tension of earth wire 16.0 daN/mm
NPUTNCaK BETPa 2
BeTap wind preassure (daN/n) 60 75 20
wind
cpeftbyn PacnoH : )
wind span (m) 300
9x (daN/m?) 1.0 16 25
JI0[aTHO OMT.
additional load rpaBuTal. PacnoH
weight span (m) - 410 :
0= 80 daN/mm’ 418 382 280
MaKCcC. €J1. paCnoH 2
max el. span 0=90 daN/mm 444 405 -
0=10.0 daN/mm? 469 430 =
KonnumHe matepujana
Materials amount
BUCUHA TeXM1Ha nckon 6 g
height weight (kg) excavation(m’) cggglyete (m?) ?epianfaoTr
OCHOBHa | Be3. Mar. cement
H m basic con. mat. 1.0 215 1.0 215 (kg )
11.2 2911 195.87 43.26 | 23.28 | 15.60 10.32 330
12.2 3011 198.49 —l— —l— —l— —lI— —l—
13.2 3100 201.65 == —l— —l— —lI— —l—
14.2 3203 204.56 —l— —l— —l— —lI— —l—
15.2 3293 207.17 —l— —=ll— —=ll— —Ill— —l—
16.2 3426 212.71 —l— —=ll— —=ll— —Il— ==
17.2 3553 227.16 —l— —l— —l— —lI— —l—
18.2 3688 230.18 —l— —l— —l— —lI— —l—
19.2 3782 232.94 —l— —l— —l— —lI— —l—
20.2 3921 236.00 5336 | 29.64 | 19.76 | 11.56 —l—
21.2 4057 253.39 —ll— —l— —l— = —ll—
22.2 4220 255.64 == —l— —l— —lI— —l—
23.2 4324 264.62 —l— —l— —l— —lI— —l—
24.2 4490 268.68 == —l— —l— == —l—
25.2 4638 284.98 —l— —l— —l— == —I—
26.2 4815 288.20 —l— —=ll— —=ll— —ll— —l—
27.2 4928 296.06 == —l— —l— —l— —l—
28.2 5104 299.97 == —l— —l— —ll— —l—
29.2 5281 316.50 —l— —l— —l— == —l—
Tabena cuna cine npuTncak BeTpa >
Table of forces forces (daN) Wind preassure (daN/m?)
NPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehema conductor earth wire tower
loading case Vx|Vy |Vz|Zx|Zy|Zz|Sx|SYy
A - - 1100 - - 855 = =
HOpPMasHW Ciyvajesu
Wrar 68.1 B |493 | - |525 {400 | - |[358 | 75 | -
normal cases
article 68.1
C = 123 | 525 = 100 | 358 = 75
NPeKnH.Npos] _ ) B B ~ B
broken cond. 1272 11100
BaHpep. .
NpeK.3alll.y»e
4naH 69.1 bFr)ok. earthy - - - - |1483]855 B B
special cases IS ——
article 69.1 unb’r)ok..c.,'é.\./?//.' _ B 1100| - -~ 855 B B

2.2.2



_—

>

ENEKTPONCTOK
NpojeKTHU 6upo A.0.0.

(o]
5
T 1N
0
X
N N
<+ i\
L 45 |l a5
< i i
ﬂ.’
| 35 35 |
1 1
11.2 __a=2.76
£ b=1.98
o 132 __a=2.96
3 b=2.10
15.2 __a=3.16
b=2.22
17.2 __a=3.36
b=2.34
[19.2 =356
AV b=2.56
1.2 __a=3.76
b=2.58
l%3~2 __a=3.96
b=2.70
SE&_’_Q __a=4.16
b=2.82
__a=4.
b=2.

U projektu postoje
i parne visine

C

Tun CTy6a HOCE®RU CPEOHU 110kV
Tower type SUSPENSION
bpoj npojekTa
boJ po) 1-0.DV.G.1420
Project number
NPOBOAHNK ~
nposoat Al/C 6X 240/40 mm?
MaKC. Harnpe3akbe NpoBOAHMKa A
max tension of conductors 9.0 daN/mm
oo AT OR AIMg1E/¢ 120/70 mm?
MaKC. Hanpe3ake 3allT. y>KeTa
max tension of earth wire 16.0 daN/mm’
NpUTUCaK BeTpa >
BeTap wind preassure (daN/n) 60 75 90
wind
cpefHu pacroH ) )
wind span (m) 360
b (daN/m?) | 1.0 | 16 | 25
JOJaTHO ONT.
additional load rpaBuTal. pacnoH
weight span (m) B 500 :
0= 8.0 daN/mm?’ 476 | 390 | 281
MaKC. eJl. pacrnoH
max el. Spa,ﬁ) 0=90 daN/mm? 505 | 416 | -
0=10.0 daN/mm? 533 | 437 -
KonnuunHe matepujana
Materials amount
TeXWUHa nckon 6 g
ﬁﬁf;&a weight (k) excavationM) | concrete| (M) fe’?r'\:‘fg
OCHOBHa | Be3.Mmar. cement
H m) ba?ic N con.Mmgt. 1.0 215 1.0 Z 15 (kg )
11.2 2930 183 50.56 [ 29.96 | 19.00 | 11.60 330
12.2 3080 199 —l— —l— —I— —l— —l—
13.2 3167 203 —l— —l— —I— —l— —l—
14.2 3279 205 =l— —ll— —l— —l— —l—
15.2 3366 208 —ll— —l— —l— —l— —ll—
16.2 3483 211 —lI— —ll— —l— —Il— —l—
17.2 3625 227 —lI— —l— —I— —l— —l—
18.2 3818 235 =l— —l— —I— —I— —I—
19.2 3897 237 —lI— —ll— —lI— —l— —ll—
20.2 4048 241 61.16 | 33.28 | 21.84 | 1224 | —I—
21.2 4173 257 —l— —l— —l— —ll— —l—
22.2 4342 259 —l— —l— —I— —l— —l—
23.2 4444 268 —l— —l— —l— —=ll— —=ll—
24.2 4733 276 —l— —l— —l— —ll— —ll—
25.2 4838 294 —ll— —l— —l— —l— —ll—
26.2 5084 296 == —ll— —l— —l— —l—
27.2 5149 304 —ll— —l— —l— —ll— —ll—
28.2 5349 308 —l— —Il— —Il— —l— —l—
29.2 5537 329 —Il— —Il— —l— —ll— —ll—
Tabena cuna cune npuTncak BeTpa )
Table of forces forces (daN) \jind preassure (daN/m?)
NPOBOAHNK 3aLUTUTHO yXe cTy6
cnyyaj ontepehema conductor earth wire tower
loading case Vx|[Vy |[Vz|Zx|[Zy |Zz|[Sx|SYy
A - - 1308 - = 1053 | - -
HOPMasHW CilyyajeBu
unan 68.1 B |621| - |604|4a86 | - |442 | 75 | -
normal cases
article 68.1
C = 178 | 604 = 122 | 442 = 75
npeknH.npos{ _ B _ B B .
broken cond. 1271 (1308
BaHpea. Cl.
npeK.3aLl.yxe
unaH 69.1 b?ok. earthy - . : : 1546 (1053 - B
special cases FIp—
artice 60,1 | brokc.aw| - | - [1308] - | - [10s3| - | -

223



7/’ ENEKTPONUCTOK
NpojekTHN 6upo A.0.0.
Tun cTy6a HOCERW JAYU 110kV
Tower type SUSPENSION
Bpoj npojekta 1-0.DV.G.1008
Project number
NPOBOOHUNK = 2
NpoBoat Al/C 6X 240/40 mm
MaKC. Hanpe3ame NPOBOLHMNKA )
max tension of conductors 9.0 daN/mm
3aLUTUTHO yXe = )
z R e AIMg1E/€ 120/70 mm
MaKC. Hanpe3ame 3allT. y>KeTa 2
i X max tension%f earth wire - 16.0 daN/mm
NpUTUCaK BeTpa 5
-~ BeTap wind preassure (daN/n) 60 75 20
wind
cpepHun pacnoH
:_05 wind span (m) - 450 -
N gx 2
< 1. 1.6 2.
J ]~ HOBATHO ONT. (daN/m?) 1.0 5
[ 3.04 130 | additional load rpaBuTaL,. pacroH (m) B 700 _
~ 1 1 weight span m
10 0= 8.0 daN/mm? 608 497 409
5N MaKC. eJl. pacnoH 2
a4 > ﬁ max el. span 0=9.0 daN/mm 645 528 434
T e B =100 daN/mm’ 681 558 459
I
; > KonuuuHe maTtepunjana
Materials amount
4 — height woighe ®9) | & Vation(m)|Endtee () | 2Bwer
cement
J37L o137 ) Hm | Basic |eonmat | 10 (215 |10 [>15 | (k)
11.2 4310 269 64.08 | 32.76 | 24.88 | 13.04 322
) 12.2 4498 283 —l— —l— —l— —l— —l—
i 0 13.2 4750 312 —l= | == | == | -u- =
4 E 14.2 4927 317 “i— | == | o= | == | ==
| ) 15.2 5132 325 | = [ o= =] == [ 1=
4 16.2 5285 333 —i— | —i— | —i= | = | -n-
‘ 17.2 5497 340 —t= | == [ == | == | ==
4 18.2 5725 345 - | = | —i— | = | —i-
1.2 —33‘814 19.2 6009 373 = | —i= | == | = | -
122 5, 4 ’ 20.2 6175 381 86.52 | 44.92 [ 34.84 | 1896 [ —I—
142 ' ‘ —gz‘ggg 21.2 6355 388 == | == | —= —I— | -I=
gl_—' 15.2 =4'14 22.2 6616 397 —I— —l— —l— —I— —I—
0= —ll— —— - - —|l—
gl Jo27 | 0357 232 7209 433 [ I I I I
S :I_— s 24.2 7377 440 —i— | —i= [ == [ == | =
) 0= - = = = =
N 18.2 9.2 ‘ b=3.45 25.2 7723 460 I 1 I Il Il
ot sl_— 26.2 7976 467 e e e e e e
27.2 8424 507 —l= | == | == | -u- —l-
28.2 8600 512 —l— —l— —l— —l— —l—
29.2 8895 527 —l— —Il— —Il— —l— —Il—
30.2 9138 530 —ll— —lI— —lI— —ll— —ll—
31.2 9703 569 —l— —l— —l— —lI— —l—
32.2 9943 575 —l— —l— —l— —l— —l—
332 10189 585 —i= [ —n—= | == | —ui— | —u=
37.2 11873 650 —lI— —l— —l— —lI— —l—
42.2 13827 720 —|l— —|l— —Il— —I— —l—
o affortes G o e @)

) NPOBOAHUK 3alWTUTHO yXKe CTy6
cnyyaj ontepehema conductor earth wire tower
loading case Vx| Vyl|Vz|Zx|Zy|Zz|Sx]|sSy

HOpMasHu cnyyajeBu| A R - 1921 - - |1447| - -
o unaH 68.1
* B 739 - 938 | 718 - 599 75 -
normal cases
article 68.1 C - 185 | 938 - 180 | 599 - 75
NPeKNH.NPoB.| _ ; R ) R R
C* U projekt}.l.postoje ) broken cond. 1272 11921
I parne visine BaHpes. C/l.
unaH 69.1 rlla?c?klfg;#yme - - h - 1483 11447 - -
ial Henpek. n.,3.y. B
ZFr)t?ccllg 6;.‘31SeS unbrok.c .,e.v?//. - - 1921 - - 1447 -




EJTEKTPOUCTOK
NnpojekTHn 6Mpo A.0.0.

>

4.0

Tun cTy6a V.3. .
Tower type AT 0-30° 110kV
Broj projekta 1-0.DV.G.1020
Project number
g oe]%la?t%pm Al/C 6x 240/40 mm?
MaKC. Hanpe3ame NpoBOAHNKaA
max tension of conductors 9.0 daN/mm*
TR AIMg1E/¢ 120/70 mm?
MaKC. Halpe3akhe 3alUT. Y>KeTa
max tension of earth wire 16.0 daN/mm*
NpUTUCaK BeTpa >
BeTap wind preassure (daN/n) 60 75 20
wind
cpepry pacnoH _ _
wind span (m) 300
= (daN/m?) 1.0 16 25
JO[aTHO ONT.
additional load rpaBuTaLl. pacrnoH
weight span (m) 450
0=80 daN/mm? 373 309 256
MaKc. eJl. pacCnoH
o ol b 0=90 daN/mm’ 397 328 -
0=10.0 daN/mm? 420 347 -
KonuuuHe maTtepunjana
Materials amount
BUCUHa TeXWNHa nckorn
height weight (kg) excavation (M’) cgﬁz?the (m?3) fe?rf?r.
OCHOBHa Be3. MmaT. cement
H m) basic con. mat. 1.0 215 10 (215 (kg)
12.2 4639 287.79 |120.24 | 70.32 | 46.52 | 26.80 524
14.2 5213 323.81 L L AL M e
16.2 5626 330.18 == —lI— == —l— —l—
18.2 6262 366.21 == —l— == == ==
20.2 6754 372.62 —l= == == == —lI—
22.7 7566 42186 | 127.40| 75.80 | 53.68 | 28.48 | —I—
252 8266 434.22 == —l—= == == ==
277 9316 48243 | <= | == | —I= | = —l=
30.2 9966 493.72 —I— —I— == == —l—
Tabena cuna cune (o) MPUTUCaKBETPA (N /o)
Table of forces forces wind preassure
provodnik 3aLUTUTHO YXKe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy|Vz|Zx|Zy |Zz|Sx|Sy
n 0 0 - 1949 0 - 1598 - =
HOPMasTH1 CyyajeBu 30 |1316] - |1949 |1535] - [1598| - _
ynaH 76.1 B 0 553 ~ 706 [399| - 385 | 75 -
normal cases 30 [1430( - | 706 |1422] - |385 |75 | -
article 76.1 c O | of183[706] o0100f385] - |75
30 | 877 (188 | 706 [1023]| 103 | 385 - 75
Z'ﬂ?c'?e 76.2 D 0 0 |1695| 706 | O |1977) 385 | - -
30 | 439|1637| 706 | 512 | 1909| 385 - -
npekvH.npos| 0 0 [2543]1949| - - - - -
broken cond. _ _ _ B B
e 30 [ 658 [2456(1949
R T npek.3auLyxe| 0 - - = 0 [2965[1598]| - <
. brok. earth 30 B _ - 767 | 2864|1598 | - -
ey [enpexmay] 0 | o] - Troao] o | - Tises| - | -
unbrok.c.ew: 39 T1316] - [1949 [1535] - [1598] - | -

225



ENEKTPONCTOK

NpojeKkTHM 61po A.0.0.

4300

43300

3300

Tun cTy6a
Tower type

BapwujaHTa Bpxa |

-3 230" jaum

110kV

bpoj npojekTa
Project number

1-0.DV.G. 3000

NPOBOAHUK
conductor

Al/C 240/40 mm?

Al/C 240/40 mm?

MaKC. Hanpesake NpPoBOAHMKA
max tension of conductors

slucaj A1:
8.6 daN/mm’

8.0 daN/mm?

earth wire

3AWUTUTHO y>XKe

2
AIMg1E/¢ 120/70mm? AIMg1E/C 120/70mm

MakKc. H_anp(?3aH;e 3alT. yxe slucaj A1:
max tension of earth wire 16.0 daN/mm 5 15.0 daN/mmz
npuTrcak BeTpa 2
BCngp wie\d preassure Pa(daN/m?) 60 75 20
win
cpefHun pacrnoH (m)
wind span - 500 -
OO[aTHO ONT. 1.0 1.6 2.5
additional load
gx
rpaBuTaL,. pacroH - -
MaKc. ef1. pacrnoH W%ght Spau;, P (m) <

KonnunHe matepujana
Materials amount

height weght ke | &x&Vation )| ST (mo) | 3pMar
t
Hom | poswalecvar 1o [>15 |10 [215 |k
12.0 5268.11 333.83 14236 | 93.60 | 57.44 | 39.68 |1595.28
14.0 5576.48 378.41 == —l— —l— —I— —I—
16.0 6144.50 388.95 —l— —l— == == ==
18.0 6561.23 401.15 == == =l—= —l— —I—
20.0 7142.13 | 451.78 —I— —I— —l— —ll— —I—
22.0 7791.62 483.74 174.84 | 10648 | 70.64 | 44.12 —I—
24.0 8427.99 507.16 —I— —I— —I— —I— —I—
26.0 9182.94 569.88 =ll= —ll— —l— —I— —I—
28.0 9786.69 555.15 —ll— —ll— —l— =ll— ==
30.0 10267.95 | 608.23 —lI— —l- —l— —I- =
Tabena cuna
. NPOBOAHUK 3alUTUTHO yXKe cTy6
Crny4ya) onTepeheH;a VX vy Vz 7x Zy 77 Sx Sy
A 0°l o 0 2385| 0 0 | 2009| - -
30°] 1170 © 2385 [1501 | O | 2009 - -
A1 0°] 466| 0 2385 | 443 | 0 | 2009 19 -
o
HOpMarHu 300 1724 | 0 |2385(2044 | 0 | 2009 19 _
an. 68.1 30°] 1662 © 1142 1676 | O 79| 75| -
B C 0°l O 266 | 1142 0 [169]| 796 - 75
30°| 780 | 273 [ 1142 {1001 [175 | 796| - 75
ol o |1s507 [1142 | 0 |[1933| 796 - -
ynaH 68.2 0
D 1309 390 | 1456 | 1142 | 501 [1868| 796 - | -
npex. | _0°] O [2260 [ 2385 [ - - - - -
npos. [30°| 585 | 2183 | 2385 - - - - -
BaHpeaHu oo 0: - 0 ]2900] 2009| - -
crydajesm 300 751 |2801| 2009| - -
69.1 o°l o 0 |[2385| o 0 | 2009 - -
un. . Henpek|
30°| 1170 o |2385 1501 | 0 | 2009 - -
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EJTEKTPOUCTOK
NpojekTHn 6upo A.0.0.

2x7.0%

J

Tun cTyba YrFAOHO 3ATE3HU

Tower type AT 30260° 110kV

Broj projekta
Project number

1-0.DV.G.1019

NPOBOAHNK

conductor Al/C 6 x 240/40 mm?

MaKC. Halnpe3akhe NPpoBOAHNMKaA

2
max tension of conductors 9.0 daN/m m

3aWTUTHO yXe

earth wire AIMg1E/C 120/70 mm?

MaKC. Hanpe3ambe 3allT. y>KeTa

2
max tension of earth wire 16.0 daN/mm

npuTHCaK BeTpa ,
BeTap Wﬁld preassure P4 (daN/m) 75 90

wind

cpeaby pacnoH

wind span (m)

gx 2
J0[aTHO OMT. (dalile

additional load

rpaBuUTaLl. pacrnoH

weight span (m)

O=8.0 daN/mnY

MaKCcC. €J1. paCnoH

max el. span 0=9.0 daN/mm?

0=10.0 daN/mm?

KonnumHe matepujana
Materials amount

BUCUEA TEXWHa uckon 6€eTOH reinfor
height weight (k) excavation (M’)| concrete (M?) | 3PMATYPA (onens

OCHOBHa| Be3.mar.
H m) basic | con.mat| 10 (215 | 1.0 [> 15| 1.0 E &

10.6 | 4949 319 14236 | 99.96| 57.44| 39.32 | 1484 1292

12.2 | 5393 331 == | == J T —I—

14.2 | 6144 384 —l— = —=| —I— —lI—

16.2 | 6679 398 158.20 | 106.48 41.32| 1564 1320

18.2 | 7254 412 —I— —I— —— | == —l—

20.2 | 8011 464 —I— —ll— L e —l—

22.2 | 9159 494 —ll— —ll— —=| =I- —ll—

24.2 | 9958 510 —l— —ll— —i=| —i- —I—

26.2 | 10731 570 —l— —l— —n—=| == —lI—

28.2 | 11505 587 —I— —lI— —l—| —lI— —ll—

Tabena cuna sl (daN
Table of forces forces

pritisak vetra (daN/m’)
wind preassure

provodnik 3aLUTUTHO YKe cTy6
cnyyaj ontepehera conductor earth wire tower

loading case Vx|Vyl|Vz|zx|zy|zz]|sx]|Sy

1317 1350 (1536 938 | -

HOPMaJHu Cnyyajesu 2543 135000 20

unaH 76.1 °[1370 706 (1423 393 | 75

normal cases 2187 706 (2374 393

article 76.1 877 706 [1024 393

g °[1694 706 |1975 393

unaH .5 D 440 706 | 512 393

article 847 706 | 988 393

NPeKMH.MPOB, 660 1350 - -

broken cond. _ B
BaHpen. o, 1272 1350

ynaH 77.1 npekK.3all.yxe = -

brok. earth

special cases
article 77.1 Henpek.n.,3y,

unbrok.c..e.w.




ENEKTPONCTOK
NpojekTHU 6upo A.0.0.
Tun cty6a V.3, . VY.KPAJBBU ,
4 Tower type AT 0-60 T. 0-60 110kv
bpoj npojekta 1-0.DV.G.1130
Project number o
- NMPOBOAHUK =
npogoat Al/C 6 x 240/40 mm?
0 MaKC. Hanpe3ake NPOoBOAHMKA 3
2 max tension of conductors 9.0 daN/mm
T 3aWTUTHO YXe = )
B earth wire AIMg1E/C 120/70 mm
N MaKC. Hanpe3ame 3alUT. yXKeTa 3
he] e max tension of earth wire 16.0 daN/mm
= o
2 NpUTNCaK BeTpa 5
0 % BeTap wind preassure (daN/n) 60 75 90
™ = el cpeaby pacrnoH
wind span (m) . 300 -
£ (daN/m?) 1.0 16 25
JO[aTHO ONT.
additional load rpaBuTal. pacnoH
weight span (m) 450 B
0= 8.0 daN/mm? 378 312 259
MaKC. eJl. pacroH
o . o 0=90 daN/mm’ 402 332 275
0=10.0 daN/mm? 425 352 292
KonnuuHe matepumjana
Materials amount
BNUCUHa TeXXWMHa i
height | weight K9 | &5coVation (m?)] Ssrorbee (m?) | apmarypa (Enfor,
a €3. MaT.
H ) | basic | commat| 10 [215 | 10 |2 15[ 10 | 215
12.2 | 6449 416 | 166.40(106.48| 77.80| 45.04| 1696 | 1344
15.2 | 7304 426 == | —n— —I— | —=l= —l—
17.7 8400 501 —I— —I— —N—=| —=| —=1— —I—
20.2 | 9362 516 == | == | == == —-u= —ll—
22.7 10700 | 584 [174.84|113.24| 81.36| 4736 | 1736 1372
25.2 11716 600 —I— —=| =] == [ == —I—
27.7 (13344 669 —I— ——= | == == | =u— —ll—
30.2 | 14364 682 —l— —l— == —n— —l— —l—
Tabena cuna cnne npuUTHCaK BeTpa 2
Table of forces forces (daN) vf,’md preassurg (daN/m?)
MPOBOAHUK 3aLUTUTHO YXe cTy6 Y.K. o y.3. o NPOBOAHNK 3aLUTUTHO yXKe cTy6
copnduc?or earth wire J tov)\//er T. 0°60 AT, 0°60 conductor earth wire tower
V x Vy Vz|Zx Zy Zz|Sx Sy ng’(:li?‘jgocl;::peher—ba V x Vy Vz |Zx Zy 7z sty
0[2543]1949 0]2965| 1598| - = 0° A A 0°l of| - [1949| Of - [1598 | - =
1271|2202 | 1949 1482 |2658| 1598| - - | 60° HOPMasHI CllyyajeBu 60°[2543| - 1949 [2965| - [1598| - s
553[1695| 706 399[1977] 385] 75| - | o] SUEL 2 g L 0%5s3] - [ 754]399] - |385]75 | -
1400(1468| 7061387 |1712| 385 75 - | 60° ;‘2{?:'7;31565 60°|2248| - 754 (2375 - 385 | 75 -
0[1879| 706 0|2076| 385] - | 75] ©0° c ‘ c 0°l  of 183 706 0[ 100|385 | - |75
847[1774| 706] 988[1911| 385 - [ 75| 60° 60°[1695 | 306| 706 [1977] 199|385 | - | 75
o[1695] 706] ofto7z[385] - | - [ o°| J | snews o L0l 0]1695]706 | 01977385 | - | -
848|1468| 706| 988 [1712| 385| - - | 60° 60°| 848 (1468 706 | 988 (1712|385 | - .
B _ = R - - - _ 0° | npekuH.npos. NPeKuH.NpoB,| 0° 0]2543]1949| - - - - -
N N - I B — [ 60°] broken cond. BaHper, o broken cond. ["60°[1271[2202[ 1949 - | - - - |-
N . . . B B — | 0°| npexsawyxe|ynan 771  [Pex3awyxe] O] - - - 0] 2965|1598 | - -
|- - - - - [ [ - [ew]brokearh e oo - [ - | - asa2ses[1sos| - | -
special cases
== == - -~ |- [ 0| nenpex.n,syfarice 771 |Henpexnay] 0] of - J1oa9] of - [ises| - | -
N _ _ _ _ _ _ ~ 60° unbrok.c.e.w. unbrok.c.,e.w. 600 2543 _ 1949 (2965 - 1598 - 5
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ENEKTPOUCTOK
NpojeKTHN 6upo A.0.0.

L, 4.35

, 3.2

Tun cTy6a
Tower type

AT.

V.3. 02300 Y.KPAJbU o230°
T.

110kV

CA OOBAJAHKEM +15°

bpoj npojekTa
Project number

1-0.DV.G.1130/1

NPOBOAHUNK
conductor

Al/C 240/40 mm?

Al/C 240/40 mm?

MaKC. Hanpe3sare NpoB..
max tension of conductors

9.0 daN/mm?

8.0 daN/mm?

3alUTUTHO yXKe
earth wire

AIMg1E/C 120/

70 mm?

AlMg1E/C 120/70 mm?

1

J=2x9.0%

3.5

30.0 m

MaKC. Hanpe3ame 3allT. y>KeTa 2
max tensio?m of earth wire Y 16.0 daN/mm 16.0 daN/mm?
npuTncak BeTpa )
BeTap wind preassure (daN/n) 75 20
wind cpeatby PacroH (m) 300
wind span 200 |
9% (daN/m?) (10 | 16 | 25
JOOaTHO ONT.
additional load rpaBuTaLl. pacnoH (m) 450 -
weight span 200
0= 80 daN/mm’ 378 | 312 | 259
MaKCc. eJ1. pacroH
maxel.spag 0=90 daN/mm’ 402 | 332 | 275
0=10.0 daN/mm? 425 | 352 | 292
KonununHe matepunjana
Materials amount
CUHa
height | weighe (kg)  [4ckon ion(m?) | oM em?) | aee? (kg)
Him) |basic | commat| 10 |2 15| 10 [215[ 10 | 215
12.2 7132 451 [229.72 {14236 [ 120.76| 67.64| 2084 | 1604
15.2 7987 461 =M= | —= | == | -l= —l— —I—
17.7 9084 538 —l= | —= [ == | == | == | ==
20.2 | 10047 554 == | == | —u— —ll— —I— —I—
22.7 11382 620 —t= | == | == ] == —l— =
25.2 112399 636 == | == —l—= | —l- —l— —ll—
27.7 | 14027 706 —l— | == | —= —ll— —ll— —ll—
30.2 15046 718 —= | == | == —ll— —l— —ll—

<
)
|
|
| 9
|
| w
T T T T T T T T
|
I =3
[
IDE
Sg
labena cuna e (daN) NpWTMCaKkBeTpa (daN/m?)
Table of forces forces wind preassure
3aLUTUTHO YXKe y.3. . NPOBOAHUK 3aLUTUTHO yXe cTy6
earth wire At 015 conductor earth wire tower
Zyl|lZz|Sx f:g;zj;’;::mem Vy |Vx [Vz |zy |zx |Zz]|Sx]|Sy
- [ 1598 - A 0°] 0 |2260( 863 0 (2965 413 | - -
- | 1598] - HOPManHu ciy4yajesu 15° 585(2183| 863 | 767 (2864 413 | - =
[ 385] 75 4naH 76.1 o |0 ofieoa] sea| 0]20a3] 171 75] -
- | 385 75 ;‘3{3‘:'7231565 15°| 390 |1555| 564 |511 (1989 171 | 75| -
100] 385 - C 0°| 388 [1505| 564 |270 [1975] 171 - 75
103] 385 - 15°| 778 [1457| 564 [781 [1908( 171 - 75
ynaH ©
1977] 385 - article7'2 D 0 0 (1507 564 0 |1977] 171 - -
1909| 385| - 15°| 390 [1455 | 564 | 5121909 171 | - -
- - - ° | npekuH.npos. EpekKI/IH.I'Ip(éB.
- - - broken cond. BaHpen. . roken cond.
2965|1598 | - npek.3au.yxe|unax 77.1 EfoekK.S::LJHyme
28641598 - ) )
special cases
- [1598( - Henpek.n.3y/article 77.1  |Hempek.n., 3y,
unbrok.c..e.w. unbrok.c..e.w.




ELEKTROISTOK
projektni biro d.o.o.

Tun cTy6a HOCERMU 110kV

Tower type SUSPENSION

Broj projekta 1-0.DV.G.1021
Project number T
NpOBOOHUK e 2
copnduct%r Al/C 240/40 mm
MaKC. Hanpe3satbe NPOBOAHMNKa 0.0 daN/mm?

max tension of conductors

3alUTUTHO yXe
earth wire

MaKC. Halpe3ambhe 3alUT. y>KeTa
max tension of earth wire

AIMg1E/C 2 x50 m m?

28.0 daN/mm?

NPUTVCAK BETPA (4aN/ni) 60 75 90

7 BeTap wind preassure
wind
cpeaHu pacmnoH : :
wind span (m) 300
X
9x (daN/m?) 1.0 16 25
2012.0 JOLATHO ONT.
7 ? ’ additional load rpaBuTal,. pacrnoH
N \ weight span (m) 410
N 0=80 daN/mm’ 418 382 280
- NE MaKC. e1. pacrnoH 2
L 2.8 t 2.8 | max el. span 0=9.0 daN/mm 444 405 =
o | ] 3N
2 1 % L 5 =100 daN/mm? 469 430 -
X
4 /y< >[\ E KonnunHe matepujana
L 4.4 4.4 L Materials amount
EaN BMCUHA TeXMHa CKO 6 2
of 7 ! Peight waight (k@) | &x&Vation(m) | ESieitee| (m) | 2B
\ OCHOBHa [ Bes.mar. cement
| H m) basic con. mat. 1.0 215 1.0 215 (kg )
| 3.5 35 | 1120 | 3032 20424 |43.26 | 2328 [ 1560 | 1032] 330
1 1 12.20 3133 206.86 =l— =l— =l— —I— —lI—
13.20 3222 210.02 —l— —l— —l— —I— —lI—
14.20 3325 212.93 —ll— —l— —l— == ==
15.20 3415 215.54 == —l— —I— —l— —l—
16.20 3547 221.08 == —l— —l— —lI— —lI—
17.20 3674 235.53 == == —l— —l— —lI—
18.20 3809 238.55 —ll— == —l— —lI— —ll—
19.20 3904 241.31 —l— —l— —l— == ==
20.20 4042 24437 5336 | 29.64 19.76 | 11.56 —l—
11.20 __a=2.76 2120 | 4178 26176 | —I— | —i— | —i— | —i— | —i-
E b=1.92 2220 | 4341 26401 | 1= | —1= | o= | o= | -i-
o 13.20 __a=2.96 23.20 4445 27299 [ 1= | —n= | —i= | —1— | —i-
R L b=2.10 24.20 4612 577.05 = | == | == | == | =i—
15.20 - __a=3.16 2520 | 4759 20335 | —i— | == | == | —i— | -i-
b=2.22 2620 | 4936 29657 | —— | —i— | —i— | —i— | —i—
17.20 - __a=3.36 2720 | 5050 30443 | —— | —i— | —i= | —i—= | -n-
b=2.34 2820 | 5225 30834 | —I— | —— | —I— | —i— | —i—
[19.20 __a=3.56 29.20 5402 32487 | —I— | —— | —0— | —-— | -n—
L b=2.46
Tabena cuna cune npuTMcak BeTpa ,
S@) Table of forces forces (daN)  \ying preassure (daN/m?)
provodnik 3aWWTUTHO YXKe cTy6
cnyyvaj ontepehemna conductor earth wire tower
loading case Vx|Vy |Vz|Zx|Zy|Zz]|Sx|SYy
A - - 1100 = = 511 = =
HOPMaJH1 CllyYajeBu
Hnar 681 B |a93| - |525(203| - [1s8 | 75 | -
normal cases
article 68.1
C - | 123|525 - |51 |158 | - |75
NpeKknH.NpoB| _ . : _ . )
broken cond. 1272 11100
. . BaHpea. .
* U projektu postoje qnas 6%1 npekK.3aLl.ye)
i parne visine : brok. earth - - - - 693 [ 511 - -
special cases I
article 69.1 unb?ok..c.,.é.\z,.. - - [1100] - - 511 - -

2.2.10



7/ ENEKTPONCTOK
NpojekTHU 6upo A.0.0.
Tun cTy6a HOCE®RU CPEOHU 110kV
Tower type SUSPENSION
bpoj npojexra 1-0.DV.G.1420
Project number
El &%Egﬂﬁ”" Al/C 6x 240/40 mm?
MaKC. Hanpe3are NpoBOAHMKA )
max tension%f conductoF?s - 9.0 daN/mm
oo AT OR Al/€ 2x50 mm?
MaKC. Hanpesare 3alUT. y>KeTa 2
max tension%f earth wire Y 16.0 daN/mm
npuUTUCaK BeTpa 5
BeTap wﬁ]d preassure . (daN/m) 60 75 20
wind
cpefu pacroH
Wri)nd span > (m) - 360 -
gXx >
C-)\— OAATHO O, (daN/m?) | 1.0 1.6 2.5
~ additional load rpasuTal. pacnoH _ _
—x— weight span (m) 500
« pe O0=80 daN/mm? 476 | 390 | 281
! To) .en.
< 3 ol span oM 0=90 daN/mm? 505 | 416 | -
- 0=10.0 daN/mm? 533 | 437 =
< KonnuunHe matepujana
< Materials amount
i height weight  (k9) Excavation(m’) | Smotiee|  (m3) | 20war
- t
L 3.5 35 | Hom | poeere fesmer ho [>1s [10 [215 |
1 1 11.2 3054 233 50.56 | 29.96 | 19.00 | 11.60 | 330
12.2 3204 249 —lI— —t= | == [ == [ 1=
13.2 3291 253 —lI— —lI— —lI— —l— —l—
14.2 3403 255 == | == | == | == | —n—
15.2 3490 258 == [ == [ == ] == | ==
16.2 3607 261 —l— —l= | == [ == | 1=
< 17.2 3749 277 == [ == [ == -= | 1=
T 18.2 3942 284 —t= | == | == | == | —n—=
19.2 4021 287 —I— —I— —I— —ll— —ll—
11.2 a=2.76 20.2 4172 290 61.16 | 33.28 | 21.84 | 1224 | ——
€ ~b=1.98 21.2 4297 307 —i— | == | = [ == | -n—
222 4466 309 —lI— —l— —l— | == | -u-
o 13.2 __0=2.96 232 4568 318 - | —i— | = | —i= | =
< b=2.10
o\ 24.2 4857 326 == [ == == —l= [ —I-
15.2 __a=3.16 2522 4962 | 343 | —i— | —i— | o= | - | —i-
b=2.22 26.2 5208 346 e e T e e e B e e
17.2 _ a=3.36 27.2 5274 353 == [ == | == | -n— | -n-
b=2.34 28.2 5473 357 —l— [ == [ == == | ==
9.2 0=3.56 29.2 5662 378 | —i— | —i— | <= | —-i— | —i—
b=2.56 Tabena cuna cune (daN) ~[PUTMCAKBETDA (N )
a=3.76 Table of forces forces wind preassure
b=2.58 MPOBOAHUK 3aWTUTHO yXe | cTyb
cnyyaj ontepehema conductor earth wire tower
a=3.96 loading case
b=2.70 Vx|[Vy |[Vz|Zx|[Zy |Zz|[Sx|SYy
a=4.16 A - - [1308] - - |624 | -
b=2.82  |Hopmantu cnyuajesu
a=4. Hnar 68.1 B |621| - [604]|203 | - [192 | 75
— normal cases
N article 68.1
C = 178 | 604 = 73 192 = 75
NMPEKNH.NpPoB
bfi)ken corF\)d. A : B B
BaHpen. .
unan69.1  |PCESEMYHE 1 | - | - 693 |624 | -
special cases
% U projektu postoje article69.1  JHEAPRETLAN - | - |1308| - | - [e2¢ | -
i parne visine e
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7/’ ENEKTPONCTOK
NnpojekTHM 6upo A.0.0.
Tun cTy6a HOCERW JAYU 110kV
Tower type SUSPENSION
bpoj npojekta 1-0.DV.G.1008
Project number
NPOBOAHUK =
nposoat Al/C 6X 240/40 mm?
MaKC. Hanpe3ate NPOoBOAHVKaA )
max tension%fconductoF:s 9.0 daN/mm
z ii,t”ﬁmg' O yxe AIMg1E/C 120/70 mm?
i MaKC. Hanpe3sare 3allUT. yXKeTa
X max tension of earth wire y 16.0 daN/mm*
NnpuUTUCaK BETPa 5
BeTap wind preassure (daN/n) 60 75 20
‘H_f‘z'o 20 B cpefitby pacroH
N wind span (m) - 450 B
(@)
i gXx vl
~ 1. J 2.
—~— A JOJaTHO OnT. (eE ) 0 12 2
3.0 __|,_3.0 additionalload  rpaBuTaL,. pacroH
~ weight span (m) B 700 B
10 0= 8.0 daN/mm? 608 497 409
15 MaKC. e/1. pacrnoH
4 G o ol span T=90 daN/mm’ 645 528 434
: 46 | o 4.6 & =100 daN/mm? 681 558 459
i\
:2 KonnunHe matepujana
Materials amount
€L o N height e ka) | B tion(m) | S5  (mo) | 2var
cement
a7l e | Hm | e [ [10 [o1s [10 [z 15 |Gy
11.2 4433 272 64.08 | 32.76 | 24.88 | 13.04 322
pe 12.2 4621 286 —l— | == | == | == | —u-
\ e} 13.2 4872 315 —— | == [ == == [ ==
X 14.2 5049 320 - [ == | == | == | —u-
| a 15.2 5254 328 | = | o= | o= | o= [ =
16.2 5407 336 —l— —l— —I— —l— —l—
\ 17.2 5619 343 —l= | == | == | == | ==
18.2 5847 348 == == —lI— —ll— —I—
1.2 —3532814 19.2 6131 376 —l— —l— —l— —l—- —l—-
12.2 13.2 ’ 20.2 6297 384 86.52 | 44.92 | 3484 | 1896 | —I—
4 : ‘ —g:'ggg 21.2 6477 391 == | —u= | —n- —— | -I-
142 1.0 =4‘14 222 6738 400 —— | -n—= | == | -n= | —u=
a=4.
— 23.2 7332 436 == == —lI— —Il— —I—
16.2 b=3.27
S 17.2 | s 242 7499 443 —— | == | —i— | —n= [ -u—
< —a=4. "= | == | == | =i | =i
5 18.2 19.2 ‘ b=3 45 25.2 7845 463 I I I I I
e 26.2 8098 470 = [ == == == | =1
SI__20.2 p1.2 —gﬁ:gg 27.2 8547 510 —i— | —i= [ == [ == ==
28.2 8722 515 == = —l— —Il— —I—
22.2
o B e mE e A e e
24.2 : == | == | == ] == ] ==
22 pss —a=5.34 312 9825 572 | o= | o= [ o= | o= | -
6.2 | b=*.09 322 —= | == == == ] =
262 p7.2 - oa : 10065 | 578
8.2 —g=4'17 33.2 10311 588 = | —i= | —ui—= | —ui— [ ==
SEf' 9.2 ‘ ’ 37.2 11995 653 —Il— == | == —I— —I—
9.2 —5 j:%g' 422 13949 723 | —i— | —i— | <= | —u— | -i—
SE— 31.2 |
a=6.24 Tabena cuna
202 532 | TbIR53 | Toble of forces B N RSN cavm)
a=6.57 NPOBOAHNK 3aLUTUTHO yXKe cTy6
Sliz_'z S|i7_2 3 —b=4.74 cnyuaj onTepehetba c‘z)nductor earth wire y tov)\//er
2 a=6.87 loading case Vx| vy[vz{zx|zy|Zz|[sx]|sy
- n —b=4.92 HOpManHu criyyajesu A - - 1921 - - 1447 - -
9 = ynaH 68.1
B | 739 - |938|718| - [599| 75 | -
normal cases
article 68.1 C - | 185|938 - |180 |599| - 75
NPEKNH.NPOB.| _ } R ) B B
(* U projektu postoje ) broken cond. 1272 1921
i parne visine BaHpea. c.
una 69.1 | trokearth | - | - | - | - |1483|144a7| - | -
ial Henpek. n.,3.y. .
;Fr)teiccllea 6;.a]ses unonk .C .,e.vx)//. 3 - 1921 ) B 1447 )




ENNEKTPONCTOK
NpojekTHK 61po A.0.0.

Tvn cTy6a . 0 m o s
Towert)?/pe BapujaHTa Bpxa ll v.3. 0-30 jaum 110kV
bpoj npojekTa
Project number 1-0.DV.G. 3000
NPOBOAHMK 2 2
ccﬁ,ductﬂr Al/C 240/40 mm Al/C 240/40 mm
MaKC. Hanpe3ame NpoBogHNKa 2
— - max tension%f conductcﬁs A 8.6 daN/mm 8.0 daN/mm*
w 3aLUTUTHO YKe slu¢aj Al: 1:OPGW tip AZTT 615.9
i earth wire 15.40 daN/mm? 14.20 daN/mm?
MaKC. Hanpe3atbe 3aWT. YXKe | sjuéajAl: Il: AWG 126.1mm?2
max tension of earth wire
KL o | 18.10 daN/mm? 17.00 daN/mm?
. NnpUTKCaK BeTpa 2
i BeTgp Wﬁd preassure P (daN/m?) 60 75 90
win
S>> cpenru pacrnoH
< - k wind span (m) - 500 -
OO[AaTHO ONT. 1.0 1.6 2.5
additional load
gx
TpaBUTaLl. PacrnoH - _
MaKc. /1. pacroH W%ght SpaLL P (m) Sy
KonnuuHe matepnjana
31%00 Materials amount
1600 height woighe ) | &Vation ()| Stekie (m?) | 2Bwar
cement
I /< oo H m | basic  |conmat | 10 [215 [10 [215 |(kg)
,\\’\// 12.0 5399.91 | 338.87 14236 93.60 | 57.44 | 39.68 |1595.28
'\/0\‘ J2000 14.0 5894.28 | 383.45 e e e e e
I><\ 160 | 627630 | 39399 | -1 | 1= | —i= | —-i= | —i-
i A 22.00 18.0 6693.03 | 406.19 == —I— == —l— —l—
= Ja
,"\=ﬂ 20.0 7273.93 | 456.82 —t— | == | == [ == | —n—
N NA 2400 220 | 792342 | 48878 | 174.84 | 10648 | 70.64 | 4412 | —I—
V N 24.0 8559.79 | 512.20 —i— | = [ == [ == [ —u-
AN J26.00 26.0 9314.74 | 574.92 == [ == | == [ == | -
28.0 991849 [ 560.19 —i— | -n— | -1= | = | -1—
J28.00 300 10399.75 | 613.27 —i— | = | == | <= | ==
30.00
Tabena cuna
i 3] NPOBOAHNK 3aWTnTHO yxe |- OPGW 3awWTnTHO yxe Il - AWG c1y6
cnyyaj ontepehena Vx Vy vz | 7x | 7y 75 Zx | Zy 75 5x | Sy
A 0°l o 0 |2385| O 0 [1249] O 0 |1957 | - -
30°] 1170 0 2385 1031 0 1249 | 1110 0 1957 - -
A1 0°] 466 | O | 2385| 436 | 0 |1249| 432 | O [1957 | 19 -
30°| 1724 0 2385 | 1554 0 1249 | 1613 0 1957 | 19 -
el 0°] 882 | 0 |1142| 597 | O 445| 544 | 0 744 | 75 -
cny4yajesu B
un. 68.1 30°| 1662 | 0 | 1142 11284 | O | 445]1284 | O 744 | 75 | -
o C 0°| o | 266 [1142 | 0 [150 | 445| 0 [ 136 | 744 | - | 75
30°| 780 273 | 1142 687 | 155 445\ 740 141 744 - 75
°| 0 1507 | 1142 | O 1328 | 445| 0O |1430 | 744 | - -
uynaH 68.2 0
D 30°| 390 | 1456 | 1142 | 344 [1282 | 445| 370 (1381 | 744 | - -
mpex. |_0°] O [ 2260 | 2385 | - - - - - - - -
npos. | 30°| 585 | 2183 | 2385 - - - - - - - -
npex. | Q° - - - 0 1991 | 1249 0 2144 | 1957 - -
SanpeY Y- 130°] - - - 516 | 1923[ 1249 | 555 [ 2071|1957 | - -
cry“ajesu °l 0 0 2385 0 0 1249 0 0 1957 - -
un. 69.1 wenpek|—>
130° 1170 0 2385 | 1031 0 1249 | 1110 O 1957 - -
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ENEKTPONUCTOK -
npojekTHW 61po A.0.0.

Tun ctyba 3.

Tower type T 0230° 110kV

bpoj npojekra 1-0.DV.G.1020

Project number

NPOBOAHUNK = 2
co%dudgr Al/C 6X240/40 mm

MaKC. Halfnpe3akbe NpoBOoAHNKa 2
max tension of conductors 9.0 daN/mm

3alUTUTHO y)Ke
earth wire AIMg1E/C 2 x 50 mm?

MaKC. Hanpe3ambe 3allT. y>KeTa 2
max tension of earth wire 28.0 daN/mm

NPUTNCaK BeTpa 5
BeTap Wi%d preassure Pa(daN/mr) 60 75 20

z g cpeftby pacroH m) 500

wind span
gx 5
L X [OOAaTHO OMT. (daN/m?) 1.0

511.5 additional load rpaBuTal. pacnoH (m)
weight span

B 0= 80 daN/mm?

! ﬂifi}iﬂ‘aﬁam” 0=90 daN/mm’

B 0=10.0 daN/mm?
2.3 2.31|, >

KonnunHe matepunjana
Materials amount

BUCHHA TeX1Ha uckon Eeron
height weight  (kg) excavation (™) oncrete (M) fepi‘r?fac:r'

OCHOBHa | B€3.MaT. cement
H m) basic con.mat. | 1.0 [215 10 (215 (kg)

122 4773 303.13 | 12024 | 7032 | 46.52 524
14.2 5347 339.15 e B —l— —l—
16.2 5760 34552 | —-n— [ —n— [ —0— p—m
18.2 6396 38155 | —1— [ —n— [ —n— -
20.2 6888 38796 | —I- —li— i
227 7701 437.20 —li—
252 8400 449,56 i
27.7 9450 497.77
30.2 11042 509.06

Tabena cuna e (qaN)  MPUTUCAKBETPA (o oy
Table of forces forces wind preassure

NMPOBOAHWK 3aLUTUTHO yXe cTy6
cnyyaj ontepehera conductor earth wire tower
loading case Vx|Vy([Vz |Zx|Zy|[Zz|[Sx|[Sy

0 - [1949 | - - [1386] -

HOPMaJTHV CNlyyajeBu ler __|1386] -
unaH 76.1 553 706 - 173 | 75
normal cases 706 - 173
article 76.1 706 51 173
C
706 53[173
unaH 706 173
S1.76.2 D
article 706 173

NPEeKVH.NPOB. 1949 _
broken cond. 1949 B

BaHpeg. C.
ynaH 77.1

npek.3all.yxe -
brok. earth

special cases
article 77.1 HEMpeK.n.y
unbrok.c..e.w.




ENEKTPOUCTOK .I
NpojekTHM 6upo A.0.0.

Tun cTy6a YFAOHO 3ATE3HU
Tower type AT 30%60° 110kV
bpoj npojexTa 1-0.DV.G.1019
Project number o
MPoBOAHNK Al/C 6 x 240/40 mm?
conductor
MaKC. Hanpe3amhe npoBOoAHMKa A
max tension%f conductoEs & 9.0 daN/mm
ggrlj:‘mci-[g'o Yie AIMg1E/C 2 x 50 mm?
MaKC. Hanpe3amhe 3allT. Y>KeTa 2
max tensionF())f earth wire y 28.0 daN/mm
NMPUTUCaK BETPa P)
YA BeTap w%d preassure = (daN/n) 60 75 20
wind
cpeambn pacnoH
i X WFi)ndp'span : (m) B 300 )
gX 2
b5 1[1.6 [ONaTHO O (daN/m) 1.0 1.6 2.5
S additional load rpaBuTaL. PpacrnoH . .
o Y@y weight span (m) 450
0} —>\ O=8.0 daN/mnY 378 312 259
:_ 2583251 S ol anan oM g=90 daN/mm 402 332 275
o 1 : 1 3 =100 daN/mm? 425 352 292
= S KonuuunHe matepujana
0 | 4.3 4.3 | Materials amount
5 1 7 1

T N e |

. 3
excavation (m ) concrete cement

ocHoBHa| Be3.mar.
H m) basic con.mat.| 10 |2 15 | 1.0 =5 1.0 Z 15

10.6 | 5075 326 | 142.36| 99.96 | 57.44| 39.32| 1484 1292
12.2 5520 338 == | —I- —I—| == —ll—
14.2 | 6271 391 i P == —i—[ —I1= —lI—=
16.2 | 6806 404 |158.20(106.48| 68.60| 41.32| 1564 1320
18.2 | 7381 419 —ll— —l= | =I=| == —ll— —ll—
20.2 | 8138 471 —l— == == -1= ] == —I—
22.2 | 9322 500 —ll— —N—=| =l=| —y= | —1— —ll—
24.2 | 10085 517 —ll— —l=| == —1— —ll— —l—
26.2 | 10858 576 —I— == == | == | —I— ==
28.2 11632 594 —ll— == == —— —ll— —ll—

Tabena cuna cune npuTncak BeTpa >
Table of forces forces (daN) wind preassure (daN/m)
NMPOBOAHNK 3aLUTUTHO YXKe cTy6
cnyyaj ontepehera conductor earth wire tower
loadindiCgs Vx(Vy|Vz |[Zx|Zy|Zz]|Sx]|Sy
R 30°|1317| - [1350| 718 - | 779 | -
HOPMasHI CllyYajeBy GOD 2543 - |13501386] - | 779 -
unaH 76.1 B 30" 1370 ° 706 | 682 - 173 | 75
normal cases 60°|2187| - [ 706 [1127 - 173 | 75
article 76.1 . 30°[ g77[ 128 | 706 | 479 53 | 173 | - 75
60°11694| 247 | 706 | 924 102 [ 173 | - | 75
unaH 30°| 440|1636| 706 | 240| 893 | 173 | -
article 76.2 D
60°| 847 |1467| 706 | 462 800 | 173 | -
npeknH.npoB| 30°| 660 |2456| 1350| - - - -
broken cond. ° - _ B B
BaHpen. . 60°[1272 12202 1350
unan 77.1 npek.3aw.yxel 30°| - - - 359]1339( 779 B
N brok-earth "o [ 17— [ 693[ 1200] 779 | -
;Eteiccfgﬁﬁses venpek.n.3y| 30°11317| - |1350(| 718 - [779 | -
unbrok.c.ew.| g9°|2543| - [1350 |1386| - | 779 | -
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ENIEKTPOUCTOK .
npojekTHU 6upo A.0.0.
Tun cTy6a Y.3. veq Y. KPAJBU o o
Tower type AT 0-60 T. 0-60" 110kV
Bpoj npojexTa 1-0.DV.G.1130
Project number o
NMPOBOAHUK 5
npoBoAk Al/C 6 x 240/40 mm
— MaKC. Hanpe3ame NPoBOAHUKa
° J max tension of conductors 9.0 daN/mm?
> 3aLUTUTHO YXKe > .
1 SRTTEINITE AIMg1E/C 2 x 50 mm
XS MaKC. Hanpe3are 3aluT. yKeTa .
:‘5 g max tension of earth wire e
x
o N npuTncak BeTpa >
- BeTap wind preassure (daN/n) 60 s 90
0 wind
D] cpefru pacroH _
wind span (m) 300 -
= (daN/m?) 1.0 16 25
[oOaTHoO onT.
additional load rpaBuTal. pacroH
weight span (m) 450 B
0= 8.0 daN/mm?’ 378 312 259
MaKC. e/l. pacroH
maxeLspaE 0=9.0 daN/mm’ 402 332 275
0=10.0 daN/mm? 425 352 2092
KonnuuHe matepnjana
£ Materials amount
BUCUHA TeXMHa i
g. height weight  (kg) g%gcation (m?) cﬁng\(c)Pete (m?) | apmatypa Ei'ﬁfé’rﬁt
Lhp] OCHOBHa | Be3. Mart.
H m basic con.mat.| 10 |2 15 | 1.0 2 15 1.0 215
12.2 | 6646 427 | 16640(106.48 | 77.80| 45.04| 1696 | 1344
15.2 | 7501 437 == | —I— —— | —I—= —l—
17.7 8597 512 —l— —I— —N=| = == —l—
20.2 | 9559 527 == | == | == == | —N- —ll—
22.7 | 10896 595 174.84 (113.24 | 81.36| 47.36| 1736 1372
252 | 11913 | 611 —l— e I T e e e —l—
27.7 (13541 680 —I— —N=| == —= | == —ll—
30.2 | 14560 693 —ll— == | == —1= | —=n— —lI—
Tabena cuna cune npuTUCaK BeTpa >
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHNK 3aLITUTHO YXKe cTy6 Y.K. o v.3. o provodnik 3aLUTUTHO yXKe cTy6
cc%ducﬂor earth wire 4 toyver T 0%60 a1 0760 conductor earth wire tower
Vx|Vy|Vz|zx|zZy[Zz]|Sx]|Sy e Vx|vyl|lvz |zx|zy|zz]|sx]|sy
0[2543[1949 0[1386] 1386 - - 0° A n 0°l of - |1949| Of - 1386 | - -
12712202 1949 693 11200| 1386 - - 60° HOPManHu cnyqajeBm 60° 2543 = 1949 1386 - 1386 - -
s53[1695] 706 203] o2a] 173] 75| - | oo | 4nax 76.1 6 0°[ 553 - [ 754 203] - [173 ] 75 | -
1400|1468 | 706| 665[ 800 173[ 75| - [ 60° 23{3‘:'7;31565 60°[2248| - | 754 |1127) - 173 | 75 | -
0[1879| 706 0 975 173| - 75| 0° c ’ C 0°l 0] 183] 706 0| 511173 - [ 75
8471774 706] 462| 902 173] - [ 75 | 60° 60°[1695 | 306| 706 [ 924| 102|173 | - | 75
0[1695| 706| 0| 924| 173| - - 0° 5 ;'ftf‘c*l'e 76.2 b 0°[ o]1695| 706 of 9241173 | - -
848(1468| 706| 462 [ 800| 173 - - | 60° 60°| 848 [1468| 706 | 462 800|173 | - =
- - = _ _ R B _ 0° [ npexunH.npos. npeknH.npos| 0° 0[2543] 1949| - - - = -
o I [ R e broken cond. ["60°[1271[2202[ 1940 - [ - [ - [ - | -
N . B . B _ — | 0°|npeksawyxe|ynay 771 |tPex3awyxe] 0] - - - 0]1386/1386 | - -
- - - - - 3 - ~ [ 60° | brok-earth ’ brok. earth 60°| - _ _ 693 | 1200[1386 | - -
5 special cases >
=L =1-= === - - | 0°|Henpex.n,syfarticle 77.1 - |[Henpex.n.3y] 0 0| - [1949] O] - J1386| - | -
S I I I B _ — | 60° |unbrok.c.ew. unbrok.c.ew. [goolrs43| - [1949 1386 - [1386] - | -
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EJTEKTPONCTOK
NpojekTHN 6rpo A4.0.0.
. Tun cTyba Y.3. 030" Y.KPAJbU 0°30° 110KV
I Tower type AT T
CA OJIBAJAHEM +15°
1oy bpoj npojexra 1-0.DV.G.1130/1
Project number
.5@}_
_,|L, NMPOBOJAHUK . .
Y nposoAr Al/€ 240/40 mm? Al/€ 240/40 mm?
MaKC. Hanpe3ake MNpoB.. N R
p I max tension of conductors 9.0 daN/mm 8.0 daN/mm
4 o 3aLlTUTHO yXKe x = 5
® <]I|il 3awTnT AIMg1E/C 50 mm? AIMg1E/C 50 mm
(]
* MaKC. Hanpesare 3allT. y>KeTa 2
g ‘ﬁ‘ | max tension of earth wire 16.0 daN/mm 16.0 daN/mm?*
I
L NPUTNCAaK BETPA (jaN/m?) 60 75 90
Lo s %\ e L<|j':<l BeTap wind preassure
) k| wind
o | cpenHn pacrnoH (m) B 300
| ‘ wind span 200 -
13.25) 1 ~8.25 | 9% (daN/m¥) 1.0 16 25
1 7 1 JOAATHO ONT.
l additional load rpaBuTal. pacnoH (m) B 450 _
weight span 200
0= 8.0 daN/mm? 378 312 259
MaKc. es1. pacrioH
ol span T=90 daN/mm’ 402 332 275
0=10.0 daN/mm? 425 352 2092
FZ'Z a=4.27 KonnunHe maTtepujana
—b=4.27 Materials amount
BUCUHa TeXNHa apma a
5 J5.2 a=t.51 P Temeitg)  [meren onm) | Spetem) | enn? ko
= Tb=t.81 Him) [Basic | conmat| 10 |2 15| 10 [215] 10 | 215
E7.7 a=5.26 12.2 7294 455  [229.72 |14236 | 120.76| 67.64| 2084 | 1604
b=5.26 15.2 8149 465 == == [ == | —0= ] == ] ==
EO'Z ‘ a=5.71 17.7 9246 542 —l=| = | == | == | == | ==
~b=5.71 20.2 [ 10209 558 —l= | == | == | == | == | ==
27 %16 22.7 | 11545 624 = | == | == | == —i— =
SE—‘ _g=6:16 25.2 | 12561 640 —l= | == | == | == —l— —l—
27.7 | 14189 710 -l | == | == —l— —l— —lI—
SE_5‘2 _g:g‘g] 302 15209 | 722 —i— | == = [ == ] == =
|%7.7 __a=7.06 <
b=7.06 5
|
30.2 a=7.51 |
w1 —b=7.51 | .
‘ T &
| [
T_-—w,_
I
I f=]
I £
IDE
Sg
%3 <
Tabena cuna cine  (daN) npuTMcak BETPa  (daN/m?)
Table of forces forces wind preassure
NPOBOAHMK 3aLUTUTHO yXKe cTy6 YK v3. . NPOBOAHMK 3aLUTUTHO yXKe cTy6
conductor earth wire tower T 030 At 0%15 conductor earth wire tower
Vx|Vy|Vz|lzx|Zy|Zz|Sx]|Sy o epenetsa Vy |vx |Vz|zy |zx |zz]|sx|sy
of - 1949 ol - |1598| - -1 o° A A 0°| 0 |2260| 863| O |2965| 413 | - -
1316 - [19491535( - [ 1598 - - | 30° HOPMaJHN ClyyajeBu 15°] 585(2183| 863 | 7672864 | 413 | - =
s53| | 70 38| - [ 385] 75| - | o] “nan 76.1 o |07 ofe0a] sea| 02043171 75] -
1430 - | 706/1422| - | 385 75| - |30° ;‘3{3‘:'7231565 15°| 390 [1555| 564 |511 (1989 171 | 75| -
0| 183| 706 0f 100| 385| - 75| 0° c c 0°| 388 |1505| 564 | 270 [1975| 171 | - 75
877| 188 | 706[1023] 103] 385 - | 75 | 30° 15°| 778 [1457| 564 | 781 |1908| 171| - | 75
o YnaH )
o[1695]| 706| 0]1977| 385| - - °l 5 article 7-2 B 0 0 |1507| 564 | 0 |1977( 171 - -
4391637 706| 512 [1909| 385| - - | 30° 15°| 390 [1455 | 564 | 5121909 171 | - -
0]2543[1949] - - - - B 0° | npexuH.Npos. BpekKMH.nsz.
658(2456(1949 - - - - - 30° | broken cond. BaHpe. cn. roken cond.
- - - 0 [2965[1598]| - - | 0°|npek3aw.yxe|unan 77.1 I;pekm«’aLuﬁyme
-1 - {767 |2864]1508] - | - [ 30°|Prok-earth special case fok. eart
S|
0] - [1949] © - |1598| - - | 0 |Henpek.n.3y|article 77.1  |Henpek.m. 3y,
1316/ - 1949[1535| - |1598 - - | 30°|unbrok.c.ew. unbrok.c..e.w.
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ENNEKTPONCTOK

NpojekTHM 61po A.0.0. 110kV
YIFAOHO 3ATE3HU U KPAJHU CTYDB
Tuncry6a v, 3. YK oo
Tower type AT 0%-30 -3A CMYCT Y KABJI - T 0%-30
bpoj npojekT
POJ NpOJeKTa 1-0.DV.G. 3270
g Project number
~ NPOBOAHUK >
npoBoat ACSR  240/40 mm
L MaKC. Hanpe3are NPOBOAHMKA .
max tension of conductors 9.0 daN/m
3aLUTUTHO YXKe .
3 e e OPGW tip A 140.2mm /AWG 126,1 mm?
” MaKC. Harnpesare 3aLT. yXKeTa S e kb o
max tension of earth wire 3a YK 18.0 daN/mm
npuTUCaK BeTpa :
BeTap wind preassure (daN/m) 75
wind
cpefrn pacnoH
§ wind span (m) 300
X
. (daN/mv)
JOAATHO OMT.
additional load rpaBuTal. pacroH
weight span (m) 450
0= 50 daN/mm?
MaKC. e/1. pacroH
maxd_spaf 0=8.0 daN/mm’
0=90 daN/mm?
KonuuuHe maTtepunjana
Materials amount
-3A CYB TEPEH-
6eToH
BUCKHA | TeXWHa nckon (M?) CIENYT R
height weight (kg) excavation con(cnr$3t)e reinforcement ko)
o
~ H (m) |SosHa | Bes-mat | 1.0 [15 [220[1.0[1.5 [220] 1.0 | 1.5 [220]yrynHo
. 120 | 10088 668 | 183|106 (82 (68 | 41| 32|4243(2520(2020|10756
! 15.0 | 10375 680 |—=l—|=l—|=l—1N— —=lN1—NI—=| == | =lI— [ =I—[ 11055
A 175 12561 | 778 | == |=1—|=i= Fiq =i =1 == | =1 | —1— | 13340
12.00 : as382 -3A MOTONM/bEH TEPEH-
6eToH
BUCUHa TEXMHa nckon (m3) apmaTypa
/T\ height | weight (kg) excavation con(cnrqut)e reinforcement (K9)
T
: H (m) |Saoer@ | Ss3-va% | 1.0 |15 |220[1.0] 15 [220[ 1.0 | 1.5 [220[ykymHo
15,00 [ 2] ! 1922 120 | 10088 | 668 | 183[183]183[68| 68 | 68 [4243[4243[4243] 10756
T =
, a=49 15.0 | 10375 680 |—l—|—l—|—=l—{I— —li4—lI—| =lI— | —lII— [ —lI—[ 11055
f 17.5 | 12561 778 | —lI—=|=N=|=l—= FlIq—n— == —1— [ —n—| —1— [ 13340
17.50 ' o
= Sy a=5372 JlopaTHo onTepehetrbe ycnea neaa 3a NpoBoaHNK: 3.20 x 0.18v/d daN/m
HopaTHo onTepehetrbe ycnea nepa:
-3a 3aWTUTHO yxe | : 376 x 0.18+/d daN/m
- 32 3aWTNTHO yxe I1: 3.93 x 0.18 V/d daN/m
VK. Tabena cuna v.3.
T. Table of forces AT
NPOBOAHUK 3aLTUTHO yxxe cTy6 NPOBOAHNK 3aLUTUTHO yxe 3aLUTUTHO Yy»Ke cTy6
conductor earth wire tower cnyuaj ontepehetba conductor earth wire OPGW | ~ earth wire AWg e
Vx VyVz|ZxZy Zz|Zx Zy Zz SxSy ER I &R vx|Vylvz|zx|zy|zz|zx | zy| zz|sx]|sy
0[2543[1949] 0 [2103[1499] 0 P27001585 - |- |0 0| - | - |1949| - | - [1499| - - 1585 | - | -
659|2456/1949|545 2032 |1499| 588 2193]585 - |- 30 A A [30°[a317] - [1949 [1o8o| - [1499| 1175| - [isss | - | -
HOpPpMaJiHK Cn
553|1695| 706|358 [1402| 286 327 (1513|372 75| - | 0 B o 6811 g |O| 553 © 706|358 - [286 | 307] - [ 372] 75| -
993[1637| 706|722 |1355| 286 |719 (1462|372 75| - |30 normal cases 30°(1431| - | 706 [1084] - | 286 | 1110 - 372 | 75 | -
0[1879| 706| 0 (1492|286 | 0 (1595|372 -|75|0 c article 68.1 c 0°[ - [183]706 | - | 90| 286 | - 82| 372 - |75
440/1825| 706 |364 1448 | 286 |392 |1547|372 - |75|30 30°| 878[188 | 706 | 726| 93 | 286 | 784 85| 372 - |75
0]1695| 706| 0 1402|286 | O |1514|372 - |- |0 ol e egr b L0 - l1695] 706 1402 | 286 1514 [ 372 - [ -
439|1638| 706363 13551 286 | 392 1462|372 - | - 130 article 30°| 439 [1638| 706 | 363[1355] 286 | 392 [1462 | 372 [ - | -
npeknH.Npos| 0°| - [2543]1949| - - - - = - - =
brok d. [30° S
sanpen, cn, |20 M- [30° 659 [2as6[1949] - | - | - [ - | - -
npek.3auw.yxe| 0°| - - - - 1210311499 | - 2270 | 1585| - -
unaH 69.1 brok. earth B
" : 30° - | - | - | 545[2032]1499| 5882193 1585 - | -
;?ﬁg@éﬁses Henpek.n.3y| 0°| - - [1949] - - | 1499 - - 1585 - | -
unbrok.c.ew. 735019397~ 1049|1089 - [1499]1175| - |[1585] - | -




ENNEKTPONCTOK
NpojekTHN 6upo A.0.0.

Tvn cTy6a HOCERMU
y 110kV
Bap. Il Bap. | Tower type SUSPENSION
i . 1-0.DV.G.2060- a
X Project number
NPOBOAHUK 2
190 190 nposoAt ACS3 240/40 mm
RS MaKC. Hanpe3are NPOoBOAHMKA 2
° > < § max tension of conductors 9.0 daN/mm
N - 3aLUTUTHO yXe ,
+ earth wire Y AWG 126.17mm
i 2.80 L 2.80 MaKC. Halpe3ambe 3alUT. yXKeTa 2
j 280 L) 280 max tension of earth wire 28.0 daN/mm
o
< I'I_pl/ITl/lcaK BeTpa (daN/mZ) 60 920
BeTgp wind preassure 75
win
cpeabn pacnoH
T wFi)ndp'span P (m) - 300 -
L 440 L 4.0 Ll 440 L 440 |
9x (daN/m?) 1.0 16 25
2 JojaTHo on .
additional load rpasuTal. pacnoH (m) _ 450 _
weight span
b
| 280 ||| a8 | | eso 280 | 0= 5.0 daN/mm? 340 277 227
MakKCcC. eJl. pacCrnoH
o . span =80 daN/mm’ 431 354 289
0=90 daN/mm’ 388 324 268
KonuuunHe matepunjana
Materials amount
BUCMHA| TeXuHa nckon 6 apmatypa
height | weight (k9) excavation (M) | conerete (M?) | reinforcement (K9)
H (m) Bap.| | Bap.|l| necak| mwuHa | necak | rauHa| mecak | rnuma
13.2 3708 3846 19.84 | 12.58 | 22.02 | 14.76 729 542
o~
Q 14.2 3902 4040 == | == —I— —I— —l— —ll—
15.2 4066 4204 —ll— —l— —l— —l— —ll— —l—
16.2 4354 4492 20.33| 13.07 | 22.51 | 15.25 742 562
~ 17.2 4512 4652 —l— —ll— —ll— —l— —l— —l—
& 18.2 | 4673 4811 [ == | —ui—= | -1= [ —n— —lI— —lI—

13.2m a=1287 192 | 4833 | 4971 | 21.30| 1404 | 2348 | 1622 | 774 591

14.2m a=1309 20.2 | 5078 5216 | —l— | == | —u— | —1— —lI— —ll—
21.7 | 5376 | 5514 | 26.50| 17.86 | 29.10 | 2045 | 940 726

16.2m a=1330 232 | 5629 [ 5767 [—i— [ -n— | = [ = | <= | <
17 om a=1351 24.7 | 6076 6214 | =— | == | —i— | =W— —i= =
a=1372 262 | 6336 | 6474 | == | —i— | —u— | —l— —I= —I=
18.2m a=1393 27.7 | 659 6729 31.10| 20.96 | 34.14 | 2400 | 1115 910
29.2 | 7040 7178 —I— | —I— —l— —l— —ll— —l—
19:2m a=1414 .
20.2m a=1424
21.7m
a=1455
232
0 a=1487
Tabena cuna cune npuTMcaK BeTpa )
24.7m a=1505 Table of forces forces (daN) \ind preassure (daN/m?)
26.2m NPOBOAHUK 3aWWTUTHO YXKe cTy6
. Q<1537 cnyuaj onTepehetba conductor earth wire tower
loading case Vx|Vy|[Vz|Zx|Zy|Zz|[Sx]|SYy
Al - - 1799 - | - |1585| - -
HOpPMasHU cinyyvajesu
+ Hnar 68.1 B |ss3| - |s71]328| - [372] 75| -
normal cases
article 68.1
C - 183 | 571 = 90 | 372 | - 75
NPeKnH.NpoB| _ - - - ; -
broken cond. Jez | la
BaHpep. .
NpeK.3aLL.yd
4naH 69.1 brok. earthy - - - - | 982 [ 1499 - -
special cases P
article 69.1 unb?ok e ,évg - - 1799 - B 1499 - )

|
2.3.1



ENMEKTPOUNCTOK
NpojekTHM 61po A4.0.0.
2 Tun cTy6a y.3. o o
BAP i y BAPII Tower type AT. 0-30" 110kv
_— Far bpoj npojekta 1-0.DV.G.2061-a
Project number
o
e 3 MPOBOAHUK
= 3 3 nposoat ACSR 240/40 mm?
4 MaKC. Hanpesame NpPoBOAHMKaA
L e s L M< >y\ max tension of conductors 9.0 daN/mm*
e ’ 7 3alUTUTHO yXe .
5 X L ee e || 33LITVITHOY OPGW tip A/AWG 126,1 mm?
] MaKC. Hanpes3ake 3allT. yXeTa
- max tension of earth wire 14/16.0 daN/mm?
| 3.65 3.65 L
o T ses ses | NPUTNCaK BeTpa >
B i} 5 ’ BeTap wind preassure (daN/n) 60 75 20
wind
Ccpeftu pacnoH
— wind span (m) - 300 B
L 260 260 | ! !
) » L ze0 [ NJeeo | gx (daN/mz) 1.0 16 25
>< [0AaTHO ONT.
additional load rpaBuTaL,. PacroH
weight span (m) 450 -
0= 5.0 daN/mm? 303 249 205
MaKC. eJ1. pacnoH
maxel.spare 0=80 daN/mm’ 383 316 261
o 0=90 daN/mm’ 310 258 214
S
KonnuunHe matepujana 44.29
220 a= 1579 Materials amount
§ - —_—
3.70 a=1631 BUCUHa TEXWHA nckon (3] apmatypa
sl‘: — height | weight (k9) excavation (M| concrete (M) reinfoPc/ement( 9)
5.20 a=1682 H(m) BAP| [ BAP Il | necak | ravHa | mecak | rivHa | mnecak riMHa
670 a=1734 12.2 5870 | 6038 33.12 | 2231 | 3600 | 2518 | 1203 936
13.7 —l= | == = | == | -u- —l—
a=1786 6392 6561 Il Il Il Il Il Il
Jds20 —= 152 | 7173 [ 7342 [ === | = | = [ 0= | -1- =
1855 16.7 7586 | 7754 3645 | 24.34 | 3955 | 27.21 1316 1003
a=
020 E— 18.2 7999 | 8168 == == —I- —I— == —l—
az1924 20.2 9166 | 9335 4500 | 2822 | 4883 | 3156 | 1630 1239
Igz.zo 22.2 9710 | 9879 —I— | —I— == | —I— —ll— —l—
a=1993 24.2 | 10276 | 10445 | 53.25 | 33.30 [ 57.60 | 37.13 1933 1360
5420 26.2 | 11502 | 11671 —I— | —I— —l— | —l— —ll— —lI—
22062 28.2 | 12056 | 12225 | 61.27 | 39.94 | 66.18 | 44.29 2211 1615
- 30.2 | 12580 | 12748 == == == | == —l— —l—
k6.20
a=2131
520 MlonaTHo onTepeherse ycnea nena 3a nposoaHuK: 3.20 x 0.18+/d daN/m
JopaTtHo onTepehetbe ycnen neaa 3a 3awtuTHo yxe |: 376 x 0.18vd daN/m
- 3a 3awTuTHO yKe lI: 3.93 x 0.18v/d daN/m
Tabena cuna
Table of forces
NMPOBOAHUK 3aLUTUTHO y»Ke 3alTUTHO YKe cTy6
cnyyaj ontepehetba conductor earth wire OPGW |  earth wire AWg tower
loading case vxlvylvzlzx|zyl|lzz|zx | zy| zz|sx|sy
" 0’| o - 12069 o - 1499 - S 1585 - -
HOPManHM Cyuajesy 30°(1317 - |2069 |1017] - 1499 | 1045 - |1585 | - =
unaH 68.1 B 0°| 553| -~ | 826 [358| - |286 | 327 - 372 | 75| -
normal cases 30°[1431| - | 826 [1036] - | 286 |1023 | - 372 | 75| -
article 68.1 c O] o [183]826 | O] 90]286] - 82 | 372 - | 75
30°| 878 [ 188 | 826 | 678| 93| 286 | 697 85 | 372 - 75
unaH 0°| o 1695|826 | of1309] 286 - [1346 | 372 - | -
article68'2 D 5
30°| 439 |1637| 826 | 3391264 286 | 349 | 1300 | 372 | - -
npeknHnpos| 0°| 0 [2543]|2069| - - - - = - - =
broken cond. o _ _ _ _ _ _ _ -
BaHpes,. . 30°| 659 |2456|2069
unaH 69.1 npek.3aw.yxe[ 0°| - = = 011963[1499| - 2018 | 1585 - =
» brok-earth 7305 |- 509 [1896] 1499 523 | 1949 | 1585] - | -
e ee Hermpek.n.,3y| 0°f 0 | - 2069 0| - [1499] - - 1585 - [ -
unbrok.c.ew. [F3geT4317 - 2069 [1017] - [1499] 1045 - [1585| - | -




ENNIEKTPOUCTOK
NpojekTHM 61po A4.0.0.

z Tun CTy6a V.3 oo Y. KPAJHbU
BAP I L’X BAPI Tower type AT 30_60 : T 0260 1 1 OkV
. 1.60 . .
bpoj npojekra 1-0.DV.G.2062-a
. 2 Project number
o ¥ : NPOBOAHNK P
c (g] BoAr ACSR  240/40 mm
il MaKC. Hanpe3aHe NPOBOAHMKA 3ay3 9.0 daN/m?
. L 260 K260 | ) 2_60/}& 260 | max tension of conductors 3a YK 6.0 daN/m’
2 i 3aLUTUTHO Yy>Ke i
Tl e OPGW tip A/ AWG 126,1 mm?
a MaKC. Hanpesarbe 3aluT. yXKeTa sl LG EL i
L 365 365 b 365 e 365 || max tension of earth wire 3a YK 9.5/11.0 daN/mm
0 gz ! npUTUCaK BeTpa 5
o BeTap wind preassure (daN/n) 60 75 20
i wind
L. |_260 260 | g,ipne(ﬂ';avr'] PacroH (m) = 300 =
|, 260 d 2.60 ’L ><
} X
e (daN/m?) 1.0 16 25
JOOAaTHO ONT.
additional load rpaBuTal. pacnoH
weight span (m) 450 -
0= 5.0 daN/mm? 300 246 203
MaKC. eJ1. pacnoH 3 3
max el. span O=80 daN/mm 379 312 259
3 J=90 daN/mm’ 308 256 212
<
KonnunHe matepujana
o 220 a=1579 Materials amount
WNCUH. TEeXUHA nckon apmatypa
_ height | weight (k9) excavation (M| conerete (M?) | reinforcement (K9)
15.20 a=1682
a=1734 Hm) | BAPI | BAPIl | necak |rnuHa | necak | raumna| necak | rnuna
;l% 12.2 7763 7888 42,73 | 30.58 | 46.06 | 33.91 1497 1222
620 a=1786 13.7 8339 8465 = = = = = —I=
152 | 9417 | 9543 | == | —y— | —y— | —I— —l— —l—
a=1855 16.7 | 9983 | 10109 | 50.85 | 33.64 | 54.68 | 37.21 1801 1343
20.20
18.2 10601 10727 —I— —l— —l— —l— —l— —I—
a=1924 20.2 11426 11552 52.2 38.70 | 56.03 | 42.53 1847 1611
20 222 [12854 | 12980 [ —n— | —n— | <= | —u= | -u- —l—
a=1993 242 | 13641 | 13767 | 64.80 | 39.60 | 69.42 | 4343 | 2164 1557
d2az0 26.2 | 14449 | 14575 | —i— | == | —i— | —u— —I— —I—
a=2062 28.2 | 16030 16156 69.94 | 47.10 | 74.85 | 51.46 2475 1841
5122620 302 | 16777 | 16902 | —lI— | —lI— | —lI— | —l— —I— —l—
a=2131
20 HNonaTHo onTepeherse ycnen neaa 3a nposoaHuk: 3.20 x 0.18+/d daN/m
JopatHo onTepehetbe ycnen neaa 3a 3awTuTHO yxe |: 376 x 0.18v/d daN/m
- 3a 3awTnTHO e lI: 3.93 x 0.18vd daN/m
€L
YK. Tabena cuna 3.
T Table of forces AT
NPOBOAHMK 3aWUTUTHO yXe cTy6 NPOBOAHNK 3aLUTUTHO yxe 3aLUTUTHO yXKe cTy6
conductor earth wire tower cnyyaj ontepeherba conductor earth wire OPGW |  earth wire AWg tower
Vx VyVz ZxZy Zz ZIx Zy Zz Sx Sy Sadhelees Vx|Vyl|Vz|zx|zy|Zz|Zx Zy|l Zzz|[Sx|Sy
0 16952069 0 1332 1499 0 13881585 - - 0 30°(1317| - |2069 |1017| - |1499| 1045 - 1585 | - | -
848 1468 2069 666 1154 1499 694 12021585 - - 60 A A T60°| 2523 - 12069 l1963| - |1499| 2018 - 1585 | - | -
HOPMaJIH\ Cn
553 1130 826 358 888 286 327 925 37275 - 0 g| unanes g |3[1431] - 826 fioss| - 286 | 1023 - | 372] 75| -
1119 979 826 802 769 286 789 801 372 75 - 60 normal cases 60°[2249] - | 826 [1667] - [ 286 | 1672] - | 372 75| -
01314 826 0 978 286 0 1007372 - 750 c article 68.1 . 30°[ 878 [188 | 826 | 678| 93 | 286 | 697 | 85| 372 - [ 75
566 1286 826 444 949 286 463 965 372 - 75 60 60°|1696| 307 | 826 [1309] 179 | 286 [1346 | 164 | 372| - | 75
01130 826 O 888 286 0O 925372 - - 0 ol W egs o 30°| 439 [1638] 826 | 339[1264 | 286 | 349 [1300 | 372 - | -
565 979 826 444 769 286 463 801372 - - 60 article 60° | 848 [1468| 826 [ 655(1134[ 286 | 673 [ 1165 | 372 | - | -
npeknH.npos.| 30°| 659 (2456|2069 | - - - - - - - =
brok d. | gg° B —
sanpen, cn. |oren M| 60°[1272[2202[2069] - | - . . - -
unan 60.1 |mpexsawyxe] 30°] - | - [ - [509[1963[1499] 523 | 1949 [ 1585] - | -
» brok-carth  "eoe] 17— |- | 982|1896[1499] 1009 | 1748 | 1585] - | -
Pcieesa s [nenpex.n.zy] 30°]1317] - [2069 [1017] - [1499]1045 | - [is8s| - | -
unbrok.c.ew. ["gelo543" = [060[1963] - [1499| 2018 | - |1585| - | -

.
2.3.3



Tabena cuna B

ENEKTPONCTOK
NpojekTHM 6Mpo A.0.0.
o Tun cTy6a Y.3. 30%0° 110kV
Tower type AT. 3A OABAJAHWE JEOHOT OB -90°
3 Bpoj npojekra 1-0.DV.G.2062/1
Project number
T e : . A B C
g ?cﬁw%ﬁ?t%r K Al/C 240/40mm?|Al/C 240/40mm? Al/C 240/40mm?
MaKC. Hanpe3ake NpoBOgHMKa
® | max tension of conductors 6,0 daN/mm? | 6,0 daN/mm? | 5,0 daN/mm?
—ses | 3aLUTUTHO YKe
f earth wire 2xOPGWD | 1xOPGWB | 3xOPGW D
MaKC. Hanpe3ake 3allT. yXKeTa ) )
L 4 max tension of earth wire 2x19daN/mm?| 11 daN/mm? | 3 x2daN/mm
OSNOVNE (280 — npuTHCcaK BeTpa .
“*"’%8 wuba BeTap wind preassure (daN/n’) 60 75 20
5.60 wind Cpenrbn pacroH A 250
) (m) - B 125 -
wind span C 80
PODATNA < *
S 9 (daN/m?) 1.0 1.6 25
R 2.60 2.60 AoAaTHO onT.
Bty J Sﬁ additional load rpasutall. pacnoH ) % )
weight span <150
KonnuuHe matepnjana
M aterials amount
BUCWHA| TeXMHa apmartypa
30,00 height | weight (kg) g')fgg\?aﬁon (m3) ggﬁg%te (m3) relelforcement(kg)
OCHOBHa| BE3. MaT.
| H (m) | basic con.mat.| 1.0 3.0 1.0 3.0 1.0 3.0
i 12.0 6451 | 404 | 1923 | 87.46 | 91.06| 50.74 | 5925 | 3756
135 6897 | 417 == | == | == | == | —I- —l—
15.0 7342 | 429 == | = | —=| == | —N= o
| 16.5 7790 | 440 —l= | == | —u= | —u= | —l= —l-
18.0 8618 | 503 [23962 (1065 [109.26]58.06 | 8695 | 5376
20.0 9248 524 == | —lI— == | —lI= —I— —l—
22.0 9853 | 538 | —l— | == | —ui—| == | —I— —ll—
24.0 10988 | 607 | —i— | == | == | —u— | -n— —I—
26.0 11625 628 |270.50 | 120.22(121.14| 63.34 10632 | 6468
280 [ 12234] 642 [ == [ == [ == | == [ == | —-n—
300 [13384| 724 | —— [ == [—i— | —i= | —0— | —I—
. NPOBOAOAHUNK 3alUTUTHO yXKe
cnyyaj ontepehetba tonductor S3rth wire cow | o2
3 loading case Vx | Vy|Vz|Zx|ZylZz|Sx]| Sy
§ Alo0 - - (1115 - |510|626]| - -
nen g K7
C 37 < Hopmantu cnydajesn| B [0 | 471 - 680| 328 340|185 | 75| -
g g | wren 68 Clo| - | 163 680 - |422]185| - | 75
] nen
7 STRANA "C S | normal cases
S e o FRveu sTUBA : article 68.1 pilo| - [1130] gg0| - | 914|185 - | -
) D20 | - |[1130| 680 - |1255/ 185 - | -
(@)
% KRAJNJE OPTERECENE KONZOLE S | BaHpeano Efoeklf;H.;a%B' 0 - 1695|1115 - - - - -
nA:vOPGW A "B" = ontepeh. -
NPeKVH.NPOB. _ 115] _ _ _ _ ~
un.69.1 broken cond. 0 1695
rayi npekK.3aLl.yxe B B - B B
s - g bk ot € [ 0 - |1882] 626
288titno 5 npekK.3all.yxe _ _ _ _
- bosn | 0f e
A unbrokcew 0] - |1ms) - [510]626) - | -
. NMPOBOAHUK 3aWTUTHO YXe .
cnyJaj onrepeherba conductor carth wire Qpaw | oo cnyuaj ontepehera MEonductor_earthwire opew | S,
loading case Vx | Vy|Vz|Zx|Zy|Zz]|Sx]| Sy loading case Vx |Vy|Vz|Zx|Zy|Zz|[Sx]| Sy
Alo0 1695 | 497 - 1372|253 | - - A |90[1413 - 497 | 297 - | 559 - -
Hopmanku cnyuajesn| B | 0| 235 [ 1130|280 | 141 | 915| 86| 75 | - L{é Hopmantu cnyuajesu| B [90]1103 | - | 280201 | - |149| 75| -
A
unar 08 Clo| - |1211]280| - |950| 86| - |75 || “e O8] C |90 942 | 161 | 280|198 | - |149| - | 75
normal cases S| normal cases
article 68.1 D|O| - [1130|280| - |914| 86| - | - | Y] article6s.1 D ool 942| - [280]198] - [149| - | -
[¢o]
BaHPEANO| npeknH.Npos. | o - - - - - - ~ 5 BaHPEANO| npekuH,NPOB. o] - ~ _ B ~ ~ ~ ~
ontepeh. | broken cond. \O| ontepeh. | broken cond.
un.69.1 npek.3aLl.yxe _ _ _ _ _ _ B | un.69.1 npek.3aLl.yxe _ _ - - - - - -
brok. earth — brok. earth 90
A 1695 | 497 | - [1372] 253 Henpewu. loo|1413| - | 497[297| - |559| - | -

37a.



ENMEKTPONCTOK
NpojeKTHM 6upo A4.0.0.
Tun cTy6a HOCERU 110kV
Bap. Il Bap. | Tower type SUSPENSION
3 : 1-0.DV.G. 3230
X Project number
npPoBOAHUK 2
150 190 nposoat ACSR 490/65 mm
N A MaKC. Hanpe3ame NnpoBogHNKa
o > < S max tension of conductors 8.0 daN/mm*
o - 3aLUTUTHO YyXe :
£ carth wire OPGW tip A 140.2 mm /AWG 126.1 mm?
J280 | || 280 | MaKC. Harnpe3are 3allT. y>KeTa OPGWtWA 17.0 daN/mm’
L 280 | L | 280 | max tension of earth wire AWg 21.0 daN/mm?
o
< anlTVlcaK BeTpa (daN/mZ) 75
BeTgp wind preassure
win
- PBAPTON ) 300 | -
L 4.0 L 440 ¥l 440 | 410 L P
9x (daN/m) 1.6
° JojaTHo on .
additional load rpaBuTaL. pacrnoH
| weight span (m) ) 450 )
| es0 [ || es0 | b eso [ )] 280 | 0=5.0 daN/mm?’
MaKC. efl. pacrnoH 2
max el. span O0=80 daN/mm
0=9.0 daN/mm?
KonuuunHe matepujana
Materials amount
BUCWHa TEXWHa nckon 6 apma a
height | weight (k9 excavation (M) | concrete (M?) re?nfo:ZSment tkg)
Hm)| Bap.| | Bap.Il| necak| rauva | necak | rnuma| necak | runa
13 4518 4621 19.84 1 12,58 | 22.02 | 14.76 729 542
o
g\; 14 4733 4836 —lI— —ll— == = —lI— —Il—
155 | 5144 5247 | —n— | == | —0— | == —l— —l—
17 5397 5500 20.33| 13.07 | 22.51 | 15.25 742 562
o 18.5 | 5648 5751 == | == == —I— —I— —l—
& 20 | 5960 | 6063 | —i— | —i— | —i— | —i— | —i— | —I—
5113: a=1287 215 | 6261 6364 | 2130 14.04 | 2348 | 1622 | 774 591
14 22130 23 6728 6831 o e i i e —l— —I— —l—
245 | 7046 7149 26.50; 17.86 | 29.10 | 20.45 940 726
15.5 a=1330 26 [ 7306 | 7409 | —u— | —n— | = [ -n— | <= [ =
o a=1351 27.5 | 7775 7878 | —i— | == | —ui— [ -N- —lI— —l—
jl: a=1372 29 8096 8199 31.10| 20.96 | 34.14 | 24.00 1115 910
18.5
J: a=1393
a=1414 JNopatHo onTepehetbe ycnen neaa 3a nposogHuk: 3.20 x 0.18+/d daN/m
20 2 =142 JonaTHo onTepeherse ycnea nefa 3a 3alWTuTHO yxe |: 4.44 x 0.18Vd daN/m
- 33 3aWTnTHO yxe lI: 4.65 x 0.18vd daN/m
21.5
a=1455
23 i Tabena cuna e (daN) MPYTMCaKBETPa o\ o)
a=1487 Table of forces forces wind preassure
24.5 NPOBOAHUK 3aLUTUTHO YXe 3aLUTUTHO yXe cTy6
a=1505 cnyuaj ontepeherba conductor earth wire " opGw | earth wire ~ Awg tower
26 loading case Vx|Vy|Vz|Zx|zZy|Zz|Zx|Zy|Zz|Sx|Sy
a=1537
275 ) Al - - |2408] - | - [1720 1806 | - -
a=1568 HOPMaJsiHM Ciy4ajeBu
Hnar 68.1 B |740| - | 959|358 | - |286] 327 32| 75| -
normal cases
~ article 68.1
C = 233 | 959 = 90 | 286 82 |372 = 75
MPEKUHNPOBl | 5516 [ 2408| - _ _ _ _
broken cond.
BaHpeq. cIl.
MpeK.3aLL.yxe
unan 69.1 [P ol o | - | - [1192] 1720 13251806 | - | -
special cases P
article69.1 | rok e aw| - | - 2408 - | - [1720 1806 - | -

T~
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ENEKTPONCTOK

NpojeKkTHM 6upo A.0.0.

40.10

3.00

3.55

355

30.0

z

BAP | j_})(

L 160

4.50

2.60 2.60 |

00

3.65

365 1

2.60 260 |

| 260 260 |
L 365 365 |
kel K
i
b 260 [/IN] 260 ’L

2 a=1579
=_— -
13 a=1631
15 a=1682
16 a=1734
A a=1786

a=1855
20

a=1924
22

a=1993
24

a=2062
26

a=2131
512:

3alUTUTHO YyXKe
earth wire

MaKC. Hanpe3akme 3allT. y>KeTa

OPGW tip A 140.2 mm’/ AWg126,1 mm”*

max tension of earth wire

Tun cTy6a y.3. o
BAP I Tower type AT 0-30° 110kV

bpoj npojexra 1-0.DV.G. 3231
Project number e
NPOBOAHUNK 2
npogoAt ACSR 490/65 mm
MaKC. Hanpe3ake NPpoBOAHMKa 5

M< >y\ max tension of conductors 8.0 daN/mm

OPGW tip A 17.0 daN/ mm/ AWg 21,0 mm’

NMPUTUCaK BETPa V)
BeTap wind preassure (daN/m) 75
wind
cpepmn pacnoH
wind span (m) - 300 -
. (daN/n’)
AoOaTHO oNnT.
additional load rpaBuTtal. pacrnoH
weight span (m) 450 -
O0=50 daN/mm?
MaKCc. eJl. pacrioH 2
max el. span O=80 daN/mm
0=9.0 daN/mm?
KonuuvHe maTtepunjana
Materials amount
BUCUHa TeXWHa nckon 6 apmatypa
height weight (kg) excavation (M’) cgggﬂete (m?) reinfo:Zement (kg)
H (m) | BAPI BAP Il | necak | rivHa | necak rMnHa necak rMnHa
12 5846 6015 33.12 | 22.31 36.00 25.18 1203 936
13 6369 | 6537 —l= [ —1—| == | —u- —l— —l—
15 7150 | 7318 = =] =] == —lI— —l—
16 7562 7731 36.45 | 24.34 39.55 27.21 1316 1003
18 7976 | 8145 == == —I- —ll— —l— —lI—
20 9143 9311 45.00 | 28.22 48.83 31.56 1630 1239
22 9687 | 9855 == —=] —n= | —u= —l— —I—
24 10253 10422 53.25 | 33.30 57.60 37.13 1933 1360
26 11479 11647 == —l— —l— == == —l—
28 12032 12201 61.27 | 39.94 66.18 44.29 2211 1615
30 12556 12725 == == —l— == —l— —l—

JNopatHo onTepehetbe ycnen neaa 3a nposogHuk: 3.20 x 0.18+/d daN/m
NlonaTHo onTepeherse ycnea neaa 3a 3awTuTHO yxe |: 4.44 x 0.18v/d daN/m
- 33 3aWTNTHO yxe |I: 4.65 x 0.18vd daN/m

Tabena cuna
Table of forces
NPOBOAHNK 3alUTUTHO yXe 3aLUTUTHO YXKe cTy6
cnyuaj ontepehetba conductor earth wire OPGW |  earth wire AWg tower
loading case Vx|Vy|Vz |Zx|Zy|Zz|ZXx Zyl|l Zz|Sx|Sy
A o’ o | - [2678 ol - |1720] - - [1806 | - | -
HOPMasHU CllyyajeBu 30°|2294| - |[2678 |1234[ - |1720(1371 | - [1806 | - | -
ynaH 68.1 B 0°| 749| - 1214|358 | - 286 | 327 - 372 | 75| -
normal cases 30°[2278| - | 1214[1181] - | 286 | 1241 - 372 75| -
article 68.1 c Lol o [233]1214] of oof286] - 82| 372| - |75
30°|1530(239 | 1214 823 93| 286 | 914 85 | 372 - 75
unaH 0’| o [2955] 1214] 071309 286 | - [1766 | 372 - | -
article 68.2 D ®
30°| 765 |2854| 1214] 4121264 286 | 457 | 1706 | 372 = -
npekuH.npoBf 0°| 0 |4432|2678| - = = - = - - -
broken cond. o N N N B B B B B
BaHpen. . 30°) 1147 4281) 2678
unan69.1  |mpeksawyxel 0°f - [ - | - 0 [1963[1720] - [ 2649 1806] - | -
» brok-earth 7301~ 617 | 1896|1720 686 | 2558 | 1806| - | -
Z?ﬁé‘geéﬁses Henpek.n.3y| 0°| o | - [2678] o] - |1720] - - 1806 | - -
unbrok.c.ew. {"3g°1 5504 - 2678 [1234] - [1720] 1371 - | 1806| - | -




ENTEKTPONUCTOK
NpojeKkTHN 61po A4.0.0.
z Tun CTY6a V.3 oo Y. KPAJHU
BAP Il j—QX BAP | Tower type AT 30_60 : T 0260 1 1 Okv
. L 160 4 . .
T bpoj npojekta 1-0.DV.G. 3232
. 2 : Project number
b= < |
o : MPOBOAHUK 2
nposoat ACSR 490/65mm
‘" MaKC. Hanpesahe NpPoBOAHMKaA z
i b 260K A o0 | L 260N 26 | max tension of conductors 8.0 daN/m
o ! 3aLTUTHO yXe ' p
T Wi OPGW tip A 140.2mm?/ AWg 126,1 mm?
* MaKC. Hanpe3atbe 3allT. yxeTa 2 DO ek e
b oes Ky ses L, 365 B 365 || max tension of earth wire 3aAWg 21.0daN/mm
B gz ! npuTHCaK BeTpa 2
© BeTap wind preassure (daN/n) 75
] wind
+ L 260 X260 | Sfi’n%ﬂsg’a"r'] PACIIOH (m) - 300 -
| 260 d 2.60 ,|, ><
I
| X
& (daN/n)
J[0OAaTHO ONT.
additional load rpaBuTaLl. pacroH
weight span (m) 450 -
0=5.0 daN/mm?
MaKC. eJ1. pacrnoH )
max el. span O=80 daN/mm
s 0=90 daN/mm?
g
KonnunHe matepnjana
= Jﬁ a=1756 Materials amount
[3a]
13 a=1841 .
BUCUHa TEXWUHa nckon apmatypa
a=1926 height | weight (K9 | excavation(M)| concrete (M) remforeement (K9)
15 —
a=2012 H(m) BAPI BAP I rnecak | IMiMHa | necak | rauHa | Mecak rnnHa
;]& 12 10872 7864 42.73 | 30.58 | 46.06 | 33.91 1497 1222
" a=2097 13 11613 | 8441 == [ == == [ -I= == ==
15 13591 9519 | == | == | == [ —I= —I— —ll—
. a=2211 16 14310 | 10085 50.85 | 33.64 | 54.68 | 37.21 1801 1343
18 15156 | 10703 | =I— | == | == | =u— —lI— —l-
a=2325 20 16130 11528 52.2 38.70 | 56.03 | 42.53 1847 1611
42 22 18379 | 12956 | —li— | —l— | —I— | —i— —l— —l—
a=2438 24 18981 | 13743 | 64.80 | 39.60 | 69.42 | 4343 | 2164 1557
E7g 26 20054 | 14551 [ —i— [ -1— | —u— [ —u— —I— —I—
a=2552 28 22398 16132 69.94| 47.10 | 74.85 | 51.46 2475 1841
Jas 30 | 23348 | 16878 | —I— | == | —i— | —i— | —-1— | -I-
a=2666
J& JopatHo ontepehetbe ycne nega 3a nposogHmkK: 3.20 x 0.1 8+/d daN/m
a=2780 HonatHo ontepehetbe ycnep neaa 3a 3awTutHo yxke | 4.44 x 0.18/d daN/m
Lo 30 b - 33 3aWTUTHO yxe |I: 4.65 x 0.18vd daN/m
VK. Tabena cuna v3.
T Table of forces AT
NPOBOAHNK 3alUTUTHO Y»Ke c-ryﬁ NPOBOAHUNK 3a LUTMTHO yxe 3aLUTUTHO yXKe CTy6
conductor earth wire tower cnyyaj ontepeherba conductor earth wire OPGW |  earth wire AWg tower
Vx VyVz ZxZy Zz Zx Zy Zz SxSy loading case Vx|Vyl|Vz|zx|zy|zz|zx | Zy| zZz|Sx|Sy
0 44322678 0 2384 1720 0 26491806 - - O 30°(2294| - |2678 |1234| - [1720[ 1371 - |1806 | - | -
2216 3838 267811922065 1720 132522941806 - - 60 A A T60°[aa32| - 2678 [3sal - 117201 26a9| - l1soe | - | -
HOpManHu cn
749 2955 1214 358 1589 286 327 1766 372 75 - 0 o 681 o [30°]2278] - T1o1afiier] - [286 [1oa1] - [372[ 7] -
2226 2559 12141153 1377 286 12101529372 75 - 60 normal cases 60°|3704| - | 1214f1948] - | 286 | 2003 - 372 | 75| -
031871214 0 1679 286 0 1848372 - 750 . article 68.1 c 307015301239 | 1214/823] 93 [286| 914 | 85| 372] - | 75
1478 2963 1214 795 1556 286 884 1693 372 - 75 60 60°[2955[405 | 1214{1590| 179 | 286 1766 | 164 | 372 | - | 75
029551214 0 1589 286 O 1766372 - - 0 Dl W12 65, D 30°[ 765 [2854| 1214] 412]1535[ 286 [ 457 [ 1300 | 372 - | -
1478 2559 1214 795 1377 286 883 1529 372 - - 60 article 60°[1478 | 2559] 1214] 795[1377] 286 | 883 [ 1165 | 372 | - | -
npekunH.npoB,| 30°|1147 (4281|2678 - - - - - - o -
o s cond. | 60°[2216|3838[2678 - | - | - - - HEE
unan69.1 |mpeksawyxe[ 30°] - | - | - ]617[2303[1720] 686 1949[1806] - | -
» brok-earth  "eoe ™|~ |- [1192]|2065] 1720[ 1325 | 1748 | 1806| - | -
Peceeoa ™ [nenpex.n.ay| 30°[2294] - [2678 [1234] - [1720[1371 | - [s0e| - | -
unbrok.c.ew. ["enefaa3al - 26782384 - [1720| 2649 | - [1806| - [ -




EJTEKTPONCTOK

NpojekTHN 6upo A.0.0.

Tun ctyba YFAOHO 3ATE3HU
Y" PRAVAC Tower type AT 030" Y stub 110kV
T bpoj npojekT
boj pojexTa 1-0.DV.G. 3101
g Project number
) V4 NE— Moaitie ACSR  240/40 mm*
oF — R A /7 78 75 /,\\\, R
g A/ NN\ MaKC. Hanpe3atbe NPOBOAHIKa 8.0 daN/mm
o \"’i' ‘y max tension of conductors 3a cnyyvaj A1l 8.6 daN/mm 2
3alUTUTHO yXe OPGW tip A/ 140.2mm AWG 126,1 mm”
\ earth wire :
\ MaKC. Hanpe3ame 3allUT. y>KeTa L
2 max tension of earth wire II: 18.0/19.5 daN/mm*
b npuT1CcaK BeTpa >
BeTap wind preassure (daN/m) 75
wind
cpeau pacroH
wind span (m) 450
o (daN/m) 1.6
[Oo[aTHO onT.
additional load rpaBuTal. pacrioH (m) 600
_|10.0m weight span
KonununHe matepujana
Materials amount
13.0 m BUCKHaA TeXnHa i
< height weight (kg) g)c(gg\l;lation (m?) ggggr%te (m?) |apmatypa (kg)areenlnngr?trc'
OCHOBHa| Be3. MarT.
H m basic con.mat| 10 |2 15 |10 (215 1.0 215
% 10 4291 302 87.48 | 55.00 | 30.04 | 20.04 | 1828 | 1320
16.5m 11 4465 313 —l— —l= | == | —i— —l— —l—
— 12 4677 | 328 | —0— | —ui— | == | —u— | - —I-
) 18.5m 13 4830 360 —l— —l= | == | == —l— —l—
g N 15 5263 386 —t= | == | == | == | -u- —l-
h 16.5 5698 411 120.24| 93.60| 40.12| 31.92 | 2204 1964
1205 17.5 5857 438 —l— =M= =N=| = | —u- —I—
n 18.5 5069 | 443 | —-— | —-n—| —u=| —u— | —u— —l—
19.5 6250 462 —I— —M=] == —1= | —=l= ==
20.5 6526 473 —I— —l— == | ——= —— ——
|240m 215 | 6740 | 480 | -0— | —i— | == | —y— | —u— —I-
N 23 7578 535 —I— == == | == [ =I— =lI-
26.0m 24 | 7745 | 557 | -— | —i— [ == |-u— | —1- —l—
S em /V\/N 25 7874 | 562 | -lI— e i e e i e —lI—
sgom 26 8155 | 581 | = | ——| == | = | - -
:7"‘ 27 8431 592 —l— == | == | —=n— —- —l—
28 8642 | 599 | = | == | == | —i— | == —l—
_30.0m 30 8534 592 —l— == | == | == —l— —l—
Tabena cuna cine  (gaN)  MPUTUCaK BeTpa
Table of forces forces wind preassure  (daN/m’)
MPOBOAHNK 3aLUTUTHO YKe 3aLUTUTHO YXKe cTy6
¢ nyuaj ontepehetba conductor earth wire earth wire tower
loading case Vx|Vyl|Vz|Zx|zy|Zz|Zx|Zy |Z2z Sx| Sy
0’ |o 0 [2190] 0 |0 [™®] 0 [0 1705
. AN 30170 0 [2190[ 1089 0 | 10| 175 | o | 170s
cnyya) ol 428 39 1590 | 389 19
Al 0] 50| 0 [2190[ %% | 0 266 | 0 | 1705 |55
cases 30° "2 0 [2190[ 58| 0 [ 159 ["%%6s | 0 | 1705 | 23"
0°%%; ] o [ 851] %4l o 781 [*0ss | 0 8% | g9 7°
B-Nib o5 1263 1273 75
30°[8%, O [ 851| “¥570]| O 781 3211 0 896 | 90
0l 0 5| 851 0 [%%61 ] 781 0 | 1472 8% 90’
C-Nlv 252 139 127 75
30°| 780 290 | 851| 726 167 | 781 784 1152 896 90
D-N2 0°l 0 [1507] 851] O 1402 781 0 1514 896
30°| 390 [ 1456 | 851|363 | 1355 [ 781 392 | 1462 | 896
npeknnnpos| 0°| 0 [2261]2190( -
cnyvaj broken cond. 30°| 585 | 2184 {2190 -
npek.3aw.yxe| 0° - - 0 2103 | 1590 0 2271 | 1705
cases brok. earth 30° - - | 545[ 2033 | 1500 | 588 | 2193 | 1705
FV2b Henpek.n.3y| 0° 0 0 [2190] o 0 1590 0 0 1705
unbrok.c.ew.1'30°[ 1170 [ 0 [2190[1089] 0 [1s90 [ 1175 [ 0 [ 1705

24.2



8.5m

7.5m

50.0 m

50m .

ENTEKTPONCTOK
NpojeKTHM 61po A4.0.0.
- 30003000, Tun cTy6a HOCETRM 2%x400kV
~ Tower type SUSPENSION
Bbpoj npojekTa
| . Project number 4-0.DV.G. 2470
L 6200 6200 .
?oﬁﬁﬁgﬁr"""‘ 2x(3x2 x Al/C 490/65mm?)
MaKC. Hanpe3ake NPOBOAHUNKA
max tension gf conductorrs) A 8 daN/mm?
3alTUTHO yXe 5
- - L —- L carth wire 1x AWg 126.1mm”/ 1xOPGW 134.3mm
MaKC. Hanpes3ate 3allT. yKeTa
max tension of earth wire 27.0/24.0 daN/mm?
npuTrcak BeTpa 2 | 75/90
— > ST sv?:c?p wind preassure (daN/m’) 110/130
pepru Pt ()| ss0 | | aoo
g x (daN/m?)
AOAATHO OMT. 1~ aBuWTaL,. pacroH
additional load wpeight Sp'gn (m) 700 700
0=7.0 daN/mm?
MaKC. efl. pacroH 0=7.5 daN/mm?
max el. span .
0=80 daN/mm?
H=19.0m .
KonuunHe matepujana
JH=220m Materials amount
H=25.0 m ﬁgicv_;l]/lﬁta Tvsg?gﬂ’? (kg) elg(ccg?/gtion(mj) ?gggrete (m?) rae?nb?gpc/s;\ent (kg)
o280 H (m) | besotra [8e-mat 10 |15 [20 [1.0 [15 [20 |10 | 15 |20
=26.0m
19.0 [13688| 839 |225|118| 91 |79 | 46| 37 | 888 | 888 | 888
H=32.0m 22.0 [14566| 880 |505(118] 91|79 46| 37 | 888 | 888 | 888
25.0 | 16042 954 (225|118 91|79 | 46 | 37 | 888 | 888 | 888
JH=360m 28.0 [ 16885| 988 |225(118[ 91 [ 79| 46 | 37 | 883| 888 |888
H=40.0 32.0 [ 19264| 1089 [225(118| 91| 79| 46| 37 | 888| 888 | 888
=400 m
36.0 | 20347| 1139(245|150|104 | 88|56 | 41 | 838 | 888 | 888
H=45.0 40.0 | 23012| 1239(245(150|104| 88|56 | 41 |8gs | 888 |888
=4o.0m
45.0 | 24756| 1295]245[150[104 | 88| 56 | 41 | 888| 888 [888
50.0 | 28919| 1434(245(150({104| 88|56 | 41 | 888| 888 | 888
ﬁH:SQ,ﬁ)m
Tabena cnna cuine npuTUCaK BeTpa )
Table of forces forces (daN) wind preassure (daN/m?)
NPOBOAHUK 3alUTUTHO YXKe | 3awTutHo yxe | CTy6
Ccnyu4aj OI'ITGthEI—ba conductor earth wire AWG | earth wire OPGW | tower
loading case \/x \/y \/z Zx Zy ZZ /x Zy /7 |SHSY
A — | — |5206] — | — (1694 — | — 151 — | —
HopMarsHo onTepeheme A1 - — [|7436] — | — R809 — — 2631 — |~
non o8 B1 1393 lso061222| — h69al22 T hsieasd -
normal cases 1579 646 650 — 33
article 68.1 D803 638 682 | — 110
B — 940 — |579 401 -
3293 754 806 | — 130
C 784 |5940| _ 160 _ 7 _ |10
906 189 >79 202 401 130
npek.npos. | — |2216(5206| — | — [ — | — | — | — | —| —
BaHpegHo
ontepehetbe npek.yxe | — | — - — 17031694 — 61201514 — | —
.69.1
o HenpeknHyTo| — [ — 15206 — | — [1694 — | — h516| — | —




ENMEKTPONUCTOK
npojeKkTHM 6upo A.0.0.

B 3000, 3000 Tun cTy6a YIAOHO 3ATE3HWN  (230° 2x400kV
c Tower type AT.
o bpoj npojekta
00| Project number 4-0.DV.G. 2471
NPOBOAHUK >~ _ 2
nposoAl 2x(3x2 Al/C- 490/65 mm?)
T - . MaKC. Hanpe3ake NPOoBOAHNKA
6300 6500 max tension lgf conductore 8 daN/mm?*
g
i 3aLUITUTHO YXKe 2 R
o earth wire 1Xx AWG 1261,Tmm / 1x OPGW134,3mm
MaKC. Hanpe3ate 3allT. y>KeTa 27.0/24.0 daN /mm?
4 i i R . i
10600 10600 max tension of earth wire
NpUTUCaK BeTpa
g BeTap wﬁd preassure Pa (daN/m?) | 75/90 110/130
N wind
cpentby PacrnoH
| w?nd span P (m) 200 400
7300 7300
g x (daN/m?)
JI0[aTHO ONT.
o rpaBuTaL,. PacrnoH
additional load w%ight s%c?n (m) 700 700
0=7.0 daN/mm?
g MaKc. ef1. pacroH 0=7.5 daN/mm?
S max el. span .
~ 0=80 daN/mm?
KonnunHe matepujana
Materials amount
height  weight (K9)  |excavation (M) |S5nofte (M) rainforcement (K9)
H (m)| pemosra [ses-mat 10115 (20 | 10| 15[ 20|10 |15 [20
15.0 | 24872 | 1424 |1670|338|245| 240|126 | 94 |20432|8928 (6748
18.0 | 26316 | 1476 | 670|338(245| 240 (126 | 94 |20432/8928|6748
22.0 | 29665 | 1635 670 (338]|245| 240 | 126| 94 |20432(8928 (6748
240 | 30731 | 1692 |670(338(245[240 [126| 94 [20432| 8928|6748
28.0 | 33205| 1793|670 |338|245| 240 |126| 94 |20432|8928 6748
30.0 | 36309| 1942 |670|338|245| 240|126| 94 |20432( 8928|6748
36.0 | 39746 2058 |670|338(245|240 [126| 94 |20432|8928 (6748
H=40.0 m} |
B 40.0 | 46101 | 2204 (670|338 |245| 240|126 | 94 [20432(8928|6748
Ta6ena cuna cune npuTncak BeTpa (daN/m?
Table of forces forces (daN) wind preassure aN/m’)

NMpoBOAHUK 3aLUTUTHO yXe cTy6
cnyvaj ontepehera conductor earthwire AWG | earth wire OPGW | tower
loading case Vx| Vy|Vz|Zx LylZz| Zx|Zy|Z2|SHSy

A 0] — — | 6141 — — 1692 — — | 1517 — | —

30°14588] — |6141 1763 | — [1692]1669| — |1517] — | —

A'] ol — — |8371| — — 2810 | — — 12633 — | —
HopmarsnHo ontepeherse 3094588 — |[8371]1763| — 128101669 | — |2633] —
28

unaH 68.1 B,] 0 }‘6‘23 — | 6141 22 — [1692 228 — 151717331 —
°) 1 — 2515 2432 28

normal cases 30 2325 6141 [55751 — [1692 [5eze] — |1517 3531 —

article 68.1 B 0° ggg — 13790 938 — | 579 gg% — | 401 ;8 _
o[ 59012 — 181 1795 | _ 10

3075405 3790 fiozo | — 1579 [oia] — | 401 [130] —

C Lol = | 95 [3790| — [as579 | — 601401 | — 3

303059 | 897 |3790 | 1176 (4884 579 1113 |54 401 [ — [H38

4nan 68.2 D 0° = [5909 [3790 | — [2270 [ 579 21491401 | — | —

article 68.2 30°] 1530 5707 | 3790 | 588 12193 | 579 | 557 | 2076] 401 —_

npekuH.npos] 0°] — [8864 16141 — | — | — | — [ — | — | —]—

BaHpea.cn. [broken cond.|30°[2295] 8561 | 6141 | — — | = — | — | = —

unaH 69.1  [npeksaw.yxg 0°) — | — | — | — [3405|1692| — |3224[1517| — | —

. . brok. earth 30°| — - - 882 3290|1692 | 836 |3114]|1517 _

ecial case 3
- Henpek.n.3y 0° — — 6141 | — — (1692 — | — |1517| — | —
article 691 | | brok.c..ew. 30745881 = 6141 [1763 1= 11609 [ 1669 — 1517




EJNTEKTPONCTOK
npojekTHM 61po A.0.0.

3000, 3000 Tun cty6a YFAOHO 3ATE3HU 32040 2x400kV
I~ K> Tower type A.T.
Y . .
S K Bpoj npojekTa
= IS Project number 4-0.DV.G. 2472
© IS MPOBOAHMK 2xBx2 Al/C - 490/65mm?)
— . “ki’ S "“’ MaKC. Hanpesare NpoBoAHNKa
*_650'0‘; —65'0'0—“ max tension of conductors 8 daN/mm?
S
3aLITUTHO YXKe
g earth wire y 1xAWG126,1mm2/1xoPGW134,3mm2
MaKC. Hanpes3ake 3aLT. yKeTa N
I max tension of earth wire 27.0/24.0daN/mm
S NPUTUCAK BETPa z
S setap i prestsuns @ (daN/m?) | 75/90 110/130)
~ wind Cpefitby pacroH (m) | 500 — | a00
| wind span
g X (daN/m?) | - - -
[loaaTHO ONT.
L rpaBuTaL,. pacroH _
additional load Wpeight Sp(?n (m) 700 700
0=7.0 daN/mm? - - -
MaKCcC. e/1. paCnoH 0=7.5 doN/mm2 _ _ _
max el. span .
H=15.0 m 080 daN/mm? _ _ _
€l H=180m KonuunHe matepujana
o S Materials amount
o
N H=22.0 ﬁg%ﬂhﬁa vag?gﬂ? (kg) excavation (M) | SO (m?) ri?n”?gzgsqem (kg)
=220m
H=24.0 H (m) | §Sio8ra | Bea.Mat| 46 115 [20 | 10|15 |20 |10 | 15 | 20
=240m
15.0 |28096| 1485 | 742| 418|290 | 266 | 153 | 110 |26160[12632 |8648
H=28.0 m 18.0 |29804| 1546 | 742 | 418|290 | 266 153| 110 [26160| 126328648
H= m 22.0 | 33304 1691|742 | 418|290 | 266 | 153 | 110 |26160|12632 | 8648
24.0 |34504| 1723|742 | 418(290 | 266 | 153 | 1102616012632 | 8648
H=36.0 m 28.0 [37249| 1858 742| 418|290 | 266| 153 | 110 |26160| 12632 | 8648
30.0 [40412| 1944 742| 418|290 | 266 | 153 | 110 [26160[ 12632 8648
| "7' N . ' 36.0 |44245| 2121| 742| 418|290 | 266| 153| 110 |26160| 12632 8648
' 40.0 |50663| 2259| 742 | 418| 200 | 266| 153 | 110 | 26160[ 12632| 8648

Ta6ena cuna cune npuTicak BeTpa 4\
Table of forces forces (daN) wind preassure aN/m?)
NPOBOAHUK 3aLUTWTHO Y»Ke | 3alITUTHO yXKe | cTy6
CcnyuJaj OﬂTEp@hera conductor earthwire AWG | earthwire OPGW | tower
loading case \/ x \/y VzI|/Zx Zy /7 Zx|Zy|Zz SxSy
A 30% 4588 — | 6141|1763 | — [1692]1669 | — [1517| — | —
60°|8863| — |6141 |3405 | — |1692| 3224 — |1517| — | —
A'] °lasgs| — | 8371]1763 | — |2810]| 1669 | — [2633| — | —
HopMarsiHo ontepehere 98863 | — 8371|3405 | — |2810| 3224 — |2633
6063 2337 2255 19
ynaH 68.1 B1 6355 — 6141 2333 1692 PET5 — | 1517 >
o520 _ — 3920 19 | _
normal cases T0887 6141 | 2557 1692 el — 1517 >
article 68.1 5574 _ 1720 _ 1694 — 75 _
B 3016033 3790 7558 579 1811 401 90
ol 8314 —_ 2814 2731 _ 75
60 £273 594 i 2923 1:1 o7 2847 151 - = /5
o 401 | —
C 30°| 3059 [ 3790 [ 1176 [ 579 [ 1113 [=5; =
600 1148 272 291 — 75
5909 =35> 3790 | 2270 51 579 | 2150 | 401 oo
ynaH 68.2 D 30°[1530 | 5707 | 3790 | 588 | 2193] 579 | 557 | 2076 401 | —
article 68.2 60°12955 | 5117 3790 | 1135|1966 | 579 | 1075 | 1861 | 401
npeKkrH.NpoB|30°[2295 | 8561 [ 6141 ] — [ — | — — | =1 = [ ==
BaHpepn. cn. |broken cond.|e0°(4433 | 7676 | 6141 | — — [ = — | =1 =
ynaH 69.1 npek.3aw.yxg °| — — - 882 132901692 | 83631141517 | — | —
il brok. earth 60°| — - — | 17032949 | 1692 | 1613 | 2792 | 1517
;Et?a': 6;(315% Henpek.n.,3)130°4588 | — [6141[1763| — | 1692|1669 | — |1517| — | —
’ unbrok.c..e.w.l60°l8863 | — 6141 ] 3405 | — [169213224| — | 1517
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ENNEKTPONCTOK
NpojekTHN 61po A.0.0.

Tun cTy6a
L 15.40 . AVl
I 7.0 i 7.70 ! Tower type HOCERU Y* 400kv
I Broj projekta 4-0.DV.G. 2510
Project number e
5 condaciar AI/C 3x2x490/65 mm?2
MaKC. Hanpes3ake NPOoBOAHVKaA 2
I \% max tension%fconductoes 8.0 daN/mm
4.20 X 9.20 ) 4.20
‘ e AV : e O YKE OPGW 134,3mm i AWG 126.1 mm >
MaKC. Hanpes3are 3allT. y>KeTa 2
max tension%fearth wire y 24.0/27.0 daN/mm
NPUTUCaK BeTpa 2
BeTap wﬁ\d preassure P (daN/n) 75
wind
cpeatun pacnoH
wFi)nd span P (m) 550
9x (daN/m?) 16
Jo[aTHO onT.
additional load rpaBuTal. pacnoH
weight span (m) 900
O0=80 daN/mm’
MaKC. eJ1. pacroH
190m max el. span 0=9.0 daN/mm?
0=10.0 daN/mm?
N KonuunHe matepunjana
N 22.5m
° % Materials amount
o Um
3 aziom height weight (k)| &aVation(m)]| SSitere (m?) | ZoweTree (ko)
27.0m H m) |Basic  |commat| 10 | 215] 10 |215] 10 |2 15
19 7530 | 378 167 94 55 32 |2728|1764
300m 22.5 8472 | 455 —I— —I— —l= | == =11 ==
24 8752 478 —l— —lI— —l— == | == | —I-
27 9645 530 —l- —lI— —— [ == [=u= | —=u-
31:33-0”‘ 30 10276 | 565 | —I- —l— —= [ == == ] ==
33 11197 648 —I— —l— —N= | == == | ==
360m 36 11853 | 655 —l— —lI— “i= | == == | ==
40 13242 | 732 184 107 60 36 [3012(1892
44 14189 | 782 | = | —i= [ = [ == [ -
48 15974 843 == —l— —l— —lI= | =n1- JT
40.0 m
[440m
4 480m

Tabena cuna ”&%%%HC?OV:K 3aLUTUTHO yXe 3aWTNTHO yKe | cTy6
Table of forces earthwire OPGW | earth wire AWg tower
o onrepehema |vix | vy | vz |zx | zy| z2|zx|zy |2z sx]sy

A - - |6583| - - |1949| - - 2178 - | -
HOPMasHO Al - - 9486 - - 3383 - - 13612 - -
onTtepehere a1 s 0 5
ynaH 68.1 1
B1 1474 - 6583 619 - 1949 [715 - 12178 23 -
normal cases
: 2600 640 - 599 | 75
article 68.1 B 3105 - 3680 [ 763 515 718 744 % -
707 ~ 160 _ 150 . 75
C - 833 3680 58 515 80 744 90
NPEKNH. NpoB.. * _ B B B
broken cond. - 270471 6583 - - -
BaHpen. CIl.
unaH 77.1 nbrzsﬁzzmme _ - _ - 12901 1949 - |306542178| - )
special_cases HeTDeRAYTO
article 771 unb:)ok.c,,zw. - - 6583 - - 1949 - - 2178| - -
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ENTEKTPONCTOK
NpojekTHK 61po A.0.0.
, 16.00 . Tun cTy6a
B + O_ o £ "
L b T T — Tower type YFAOHO 3ATE3HW 0%15°"Y* 400kV
qu projekta 4-0.DV.G. 2511
3 Project number
N .
npoBoAHnK Al/€ 3 x 2 x490/65 mm?
MaKC. Hanpe3atbe NPoBOAHMKA 2
max tension of conductors 8.0 daN/mm
L 420 N7 9.20 70, 420 3aLTUTHO ViKe
1 1050 | 1050 LY ] earth wire y OPGW 134,3mm’i AWG 126.1 mm’
MaKC. Hanpe3akmbe 3allT. y>KeTa 2
max tension of earth wire 24.0/27.0 daN/mm
npuTrCak BeTpa > 75
BeTap wind preassure (daN/n)
wind
cpeaHu pacroH
wind span (m) 380
gx (daN/m?) 1.6
[OAaTHO ONT.
additional load rpaBuTau. pacnoH
@ weight span (m) 550
2 =80 daN/mm?’
5 17.5m
MaKC. eJ1. pacroH
maxeLspaE 0=9.0 daN/mm?
g Jo0u =100 daN/mm?
»3.0m KonnunHe matepunjana
31:' Materials amount
BMCUHA TeXMUHa uckon 6eTOH .| apmatypa (i
b6.0m height weight (K9) | excavation (M) | concrete (M) reinforcement. 0
OCHOBHa | Be3. MaT.
H (m)| gonosra |Bes.mar. 14 2 10| 2 [10] 2
29.0m 15 11047 592 624 221 228 87 (191245224
17.5 | 12534 640 —l— —l— —l— —l— == | —I-
32.0m 20 12505 669 —I— —l— —l— —I— —l— | —I—
23 13960 756 —l— —l— —ll— —l— —lI—_| —lI—
26 14514 784 —l— —I— —l— —l— == | —I—
29 15900 844 —lI— —N— | == | == | —i= | ==
36.0m
32 16923 905 —lI— —l— —l— —lI— == | ==
36 18920 966 —l— —Il— —l— —l— == | —lI—
40 20361 1053 —l— —l— —I— == | == | ==
Tabena cuna
Table of forces
NPOBOAHUK 3alTUTHO yXKe  3alUTUTHO yke CTY6
cnyJaj ontepehetba conductor earth wire OPGW  earth wi'® AwG tower
loading case Vx| Vy|Vz |Zx|Zy|Zz |Zx |Zy |Zz 5x [Sy
o°l - | - Is128| - [ = [1192] - [ - |i329| - | -
A 15° 2314 - 5128 | 842 - 1192] 889 — |1329] - | -
0° - - |6930 | - - | 2069 - | - [2204] - | -
HOpMaiHn A1| 15°[ 2314 - 6930 | 842 — 2069 | 889 - 2204 -
cnyyvajesu 03 35 o4 5
unaH 68.1 ° _ - 517 -
51 Sl KR T 6141 2387 — | '92]455 23
ol3433] _ 1249 | _ 1292 19
ngrggal 15 3634 6141 1346 1692 1384 1517 53| -
) 1965 442 414 75
article 68.1 . 0°[5374] — |3255 [T531 - | 315 3887 - |455 s
o| 3507 1004 _ 1006 75
- 315 _ | 45522
15 3856 3255 17092 1089 90
o 437 111 104 75}
c 0| - 3213255 | - |[4331315 | - [734]455| - [90
° 437 111 104 | 75
15 [ 1543 [ 554 3255 | 562 13371 315 | 593 [73414°°]| - 50
unaH o°[ - |[5909] 3255 2149 | 315 | - [2270]455] - | -
ticle 68.2 D 3 _
article 63. 15°| 772 | 5858 3255 | 281 (2131 | 315 | 297 | 2251|455 -
Vanredno npekur.npos.| 0°[ - [8864] 5128 | - - - - - il Bl
opterecenje broken cond. | 15°| 1158| 8787| 5128 | - - - - - - |- =
¢l.69.1 npek3awyxe | 0°| - - - 3224 | 1192 340511329| — | —
brok. earth 15°0 - | - | - |422]3197] 1192 446 [3377)1329[ - | -
0°| - - | 5128| - — | 1192] - - [1329] - | -
unbrok.c..e.w. -
1572314 - 5128 | 842 - 1192 889 - 329 — | T

3.2.2



ENEKTPONCTOK
NpojeKkTHM 6MPo A.0.0.

Tun cty6a v3. " 200KV
, 14.00 , "
1» 50 ~00 1‘ Tower type AT 30-60
5 Broj projekta
ot ) Proj 4-0.DV.G. 2512
Project number
= NPOBOAHWNK = 2
g nposoAat AI/C 3 x 2 x 490/65 mm
MaKC. Halnpe3akhe NpoBoAHNMKaA 8.0 daN/mmz
max tension of conductors :
B 3alTUTHO yXe 2. 2
carth wire OPGW 124,7mm’i AWG 158.9 mm
, 1050 i 1050
T ’ MaKC. Hanpe3ame 3allT. y>KeTa 2
K 7 max tension of earth wire 37.0 daN/ mm
npuTrcak BeTpa > 90
BeTap wind preassure (daN/n)
wind
cpentby pacnoH
wind span (m) 800
9x (daN/m?) 1.6
JI0[aTHO OMT.
additional load rpasuTay. pacroH (m) 800
weight span
0=80 daN/mny
g J220m MaKC. e, pacroH 00 daN/mm?
o max el. span 0=9.0 daN/mm
- 0=10.0 daN/mm’
S
b 29,00 KonnunHe matepujana
Materials amount
BUCMHA TEeXMNHA nckon 6eToH apmatypa (i
height weight (kg) excavation (M) concrete (M°) reinforcement( 9
OCHOBHa | Be3. MaT.
36.00m H (m) basic con. mat. 1.0 z 1.5 1.0 z 1.5 1.0 z 1.5
22.2 | 22258 1322 635 313 229 118 | 19124 | 6680
29 26001 1508 —I— —I— —=I— == | == | =n-
36 |30868 1703 —I— —l— —I— =M= | == | ==
44 | 37839 1953 —I— —l— —I— == | == | =1
44.00m 54 46013 2224 —l— —lI— —l— —l— —lI= | =I-
ﬁ m&
+ ZZ8 0N ZZ650N
Tabena cuna 1 Tabena cuna 2
Table of forces CUMETPUYHO OMTEPEREH Toble attorend € HECUMETPUYHO OMTEPEREH
cTy6  [3awrtutHo yxe | 3awTtuTHO yxe provodnik MPOBOAHVK 3aWTUTHO yxe  [3awTuTHo yxe| CTY6
tower |earth wire AwG | earth wire OPGW conductor cnydaj ontepeherba conductor earth wire OPGW [earth wire AwG | tower
syl sx|zz|zy| zx| zz| zy| zx | vz| vy | vx loading case vx|vyl|vz |zx|zy|zz|zx|zy [z2]sx|sy
- — |2512| - [3044 | 2374 | - |[2389 6950 | - |[4s88| 30° A 30°|3728 |3211 | 6950 [ 1905 | 1807 | 2374 | 2427|2303 [2512| - | -
- - |2512| - |5880 |2374 - 4614 | 6950 | - | 8863 [ 6Q° HOpManHM A 60°| 7201 | 2879 | 6950|3679 | 1620 | 2374 | 4688 |2065 [2512[ - | -
- - [3991| - 2962 | 3851 | - |[2324] 9600 | - | a4s88| 30° Al cnyyajesu 30° (3728 [3211 [ 9600 | 1905 | 1807 | 3851 [2427 |2303 3991 - | -
3991 - |5880 | 3851 - | 4614 9600 | - | 8863 [ 60° wnar 68.1 AT 60°[7201 | 2870 | 9600 | 3679 1620 | 3851 [ 4688 | 20653991 33 | -
— 23 _ 4176 _ | 3495 - 7240 ° o| 6320 | 3435 2969 | 1965 3513 | 2474 23
%% 2512 %% 2374 39719? 6950 171873;)3 30o 81l normal - 30a 1%%% 7 6950 35;‘3 %9%% 2374 |-3253 %gsg 2512 29% -
- 1 38 [2512] - |760a | 2374 | - |2303]|6950 | - [yasii] 00 cases 60" Hossa | 3765 6950 [53as | 16981 2374 2505 1399012512110 | -
S o 0 1 R M ] ) M I N B s0° | v o (20 20 [0 | 5o s - [0
B 90 — [ 5004 — | 4156 _ [10636 o B °[ 9528 35331 1080 | 1096 [4299 .90
110 |23 5355 | 9% 439 | 4280 Ti6i5| 9 60| 55507] 1919 | 4280 3773 4560 3771 23] - Tito
390 - e 395 2030 [ 1096 [ 339 [ 1593 | 4260 [ 135} | 3050 30° c c 30° | 2486 2222 4280 [ 1270 |12 1096 | 1618 {11233 - | -
199 | - 1233|378 | 3920 | 10ss | G0 [3076 | 4280 | 3335 | soo0 | 60° 60° | 801 | G5i3| 4200 | 2453 |52 100s | 3126 |Gapase| - | -
- | - [1233 37861015 | 1096 |2072 | 797 | 4280 | 5707 | 1530 | 30°| ()| pam 30°7| 1530 | 5707 | 4280 | 797 | 2972 | 1096 | 1015 3786[1233| - | -
1233 |3395[ 1960 | 1096 | 2664 | 1538 4280 | 5117 | 2055 | 60° article 68.2 D 60° | 2955 | 5117 | 4280 | 1538 [ 2664 | 1096 | 1960 |3395[1233| - | -
- N - - - - - | 6950 [ 8561 [ 2295| 30° |npekun. npos. unan | MPEKMH. MPOB. 30°[ 2205 | 8561 6950 | — - - “ - l-1-1-
— | = [ = [ = [ = | - [e950 | 7676 | 4433 | 60° |Proken cond. |" " | broken cond. | 60°[4433 [ 7676]e0s0 | - | - | - [ - | - -[-1]-
_ - | 2512 5679|1523 | 2374 | 4458 | 1196 | - - - | 30° |npeksaw.yxe spec, | MPEK3AYxE 30° - - - |1196 | 4458 | 2374 | 1523|5679 |2512[ - | —
| - [2512]5093 | 2940 | 2374 | 3996 | 2307 | - _ ~ [ 60° |brok-earth  [olicje | brok. earth 60°| - | - | - [2307]3996 | 2374 | 2940]5093 2512 — | -
~ [ - [asia[ - [s044 [os7a] - [2ss0feos0 [ - Tase8] 30°] 69 o 30°| 3728 | 3211 | 6950 [1905 | 1807 | 2374 | 2427|2303[2512] — | -
- T 2512 - |sss0| 2374 | - |4614 | 6950 | - | eses| 600 | o BT CE 607 | 7201 | 2879 | 6950 [3679 [ 1620 | 2374 | 4688|2065 [2512] — | -

3.23



f ENEKTPONCTOK
NpojekTHN 6UpPo A.0.0.

Tun cTy6a
Tower type HOCERM JAUM “Y*“ 400KV
Broj projekta
, 1400 1» ) proj 4-0.DV.G. 2630
; 7.00 7.00 } Project number
-t NpopoaHnk AI/C 3 X 2 X 490/65 mm?>
MaKC. Hanpe3ame NpoBOAHNKa 2
8 max tension of conductors 8.0 daN/mm
o]
2. 2
3alUTATHO yxe OPGW 124,7mm’i AWG 158.9 mm
+ MaKC. Hafnpe3akbe 3allT. yXKeTa 2
max tension of earth wire 37.0 daN/ mm
1050 4 1050 NPUTICAK BETPA (44N /nry) 90
K 7 BeTap wind preassure
wind
cpefmu pacnoH
wind span (m) 800
X
J (daN/m?) 16
JOOaTHO OnT.
additional load rpaBuTal. pacnoH (m) 800
weight span
O0=80 daN/mny
MakKCcC. eJ1. paCcnoH )
max el. span 0=9.0 daN/mm
S J220m 0=10.0 daN/mm?
© KonuuuHe maTtepujana
Materials amount
o BUCUHA TEXNHA nckon 6eToH apmatypa (i
2 height weight (kg) excavation (m?) concrete (M°) reinforcement( 9
K foom
29.0
OCHOBHa | Be3. MaT.
H (m) basic con. mat. 1.0 z 1.5 1.0 z 1.5 1.0 ; 1.5
22.2 | 22258 1322 625 309 229 118 19124 | 6680
29 26001 1508 —ll— —I— —I— == | == | =n-
oo 36 30868 | 15203 —ll— —ll— —ll— == | == | —n—
- 44 |37839 1953 —l— —l— —= | == | == | ==
54 46013 2224 —I— —l— —l— —l— | == | ==
. NpoBOAHUK 3aLUTUTHO YyXKe 3aLlUTUTHO yXe cTy6
cny4aj ontepehetba conductor earth wire OpGw earth wire Awg tower
loading case Vx|Vy|Vz|Zx|Zy|Zz|Zx |Zy|ZXx|S x|Sy
44.0(_)5 A - - 5995 - - 2374 - - 2512 - -
; . A1l - - | 8630 - - | 3851 - - 13991 - | -
HOpMaJIHW ClyyajeBu 897
§ unaH 68.1 B1|S8aa| ~ |5995[Gose| - |2374| 1708 | - | 2512 % B
U [ hormal cases B 4567 _ 3410 |-1980 _ 1174 B 90 | _
1096 1233
g article 68.1 5546 263 1320 > 1435 yo7 110 w0
) C - e 30 - —0—330 109 | - 555 1233 - |{p
@ n
PeK1H.NPOoB. - B _ B B
— 4.0 S BaHpeaAno broken cond. 2704 | 5995 3 3 - 3
7NN 7NN ontepehemre
npek.sawLyxe| _ _ _
un.69.1 brok. earth - |4153| 2374 - |52922512| - -
B - |s995 | - | - |2374| - - la2s12| - | -
Tabena cuna 2 CUMETPWUYHO ONTEPEREH Tabena cuna3  yecyMETPUYHO ONTEPEREH
Table of forces Table of forces
cTy6  |3awTuTHO yXKe | 3aWTUTHO yxe provodnik MPOBOAHVIK 3alITUTHO YXe  [3awWTuTHO yxKe| CTy6
tower |[earth wire AwG | earth wire OPGW conductor cnydaj ontepeherba conductor earth wire OPGW [earth wire AwG | tower
syl sx|zz|zy| zx| zz| zy| zx | vz| vy | vx loading case vx|vyl|vz |zx|zy|zz|zx|zy [z2]sx[sy
- - |2512] - |3044 | 2374 | - |2389| 6950 | - 4588 30° A 20°|3728 |3211 | 6950 | 1905 | 1807 | 2374 | 2427|2303 [2512] - | -
- - |2512| - |5880 |2374 - 4614 | 6950 | - | 8863 [ 6Q° HOpManHM A 60°| 7201 | 2879 | 6950|3679 | 1620 | 2374 | 4688 |2065 [2512[ - | -
- - 13991 - [2962 | 3851 - | 2324 9600 | - | asss| 30° Al cnyyajesu 30° (3728 [3211 [ 9600 | 1905 | 1807 | 3851 [2427 |2303 3991 - | -
3991| - |5880 | 3851 - | 4614| 9600 [ - | 8863 | 60° 4naH 68.1 Al 60°[7201 | 2879 | 9600 | 3679 1620 | 3851 [ 4688 | 2065 3991 33 | -
— | 23 — | 4176 — [ 349 _ |-7240 ° o 3513|2474
58 | 2512 2487 | 2374 3355 | 6950 fe55- 30 30°| 832213332 6950 |-4389.11885 1 2374 (3213 14 A ostof 23 | -
23 7223 5915 11793] 60° Bl normal B1 1101313080 2308 1 1762 5943 [ 2218 90
- | 28 [2512] - |7epa [ 2374 | T 8593|6950 | - [4751d cases 60 |1oesa 3163 | 5950 [oaa3 | 1hs5 | 2374 [ B33 1550612512170 | -
_ 90 _ ] 3203 _ 2673 _ |.7786. ° article 68.1 ol-7212 2350 2792 90!
110 | 1233 3262 | 1096 3873 | 4280 iee] 30°| 5 30°[ 47| 2141 | 4280 [5250-] 1205 | 1096 [ 2214535 [1233] - |32
B 90 — [ 5004 — | 4156 _ 10636 o °[ 9528 35331 1080 | 1096 [4299 .90
139 [1233 230c | 1096 4396 | 4280 iere| 60 60" |55557] 1919 | 4280 [5o=2 ato 113771233 - 15
R A R A e e e e e 30 | e | 322 | o | 270|149 v | vre 158} - |-
C
59| - 1233|387 | 3920 | 1096 | 260 |3076 [ 4280 | 2324 | 5000 | 60° 60 | 4801 [-333-| 4280 | 2453 117653 1006 | 3126 H3%%4033) _ | _
- - [1233 |3786| 1015 | 1096 [2972 | 797 [ 4280 | 5707 | 1530 | 30° D unam 30°| 1530 | 5707 4280 [ 797 [ 2972 | 1096 | 1015 |3786[1233| - | -
1233 |3395[ 1960 | 1096 | 2664 | 1538 4280 | 5117 | 2055 | 60° article 68.2 D 60° | 2955 | 5117 | 4280 | 1538 | 2664 | 1096 | 1960 |3395[1233| - | -
- - - - - - - - | 6950 | 8561 | 2295| 30° MPeKVH.MPOB.| | NpekyH, NPOE. 30°[ 2205 | 8561 6950 | — - - i B e Ml s
— | = [ = [ = [ = | - [e950 | 7676 | 4433 | 60° [Proken cond. |" " | broken cond. [ 60°[4433 [ 7676]eos0 | - | - | - [ - | - -[-1]-
- - | 2512| 5679|1523 | 2374 | 4458 | 1196 | - - - | 30° npeksawLyxe( | npek.3alyxe 30° - - — 1196 | 4458 | 2374 [ 1523|5679 [2512] - | —
~ | - 2512|5093 | 2940 | 2374 | 3996 | 2307 | — | - | - | 607 |Prok-earth  [Ride| brok.carth  [Fggel— - T = {2307 [ 3996 | 2374 | 2940] 5093 [as12[ - | -
- | - osia| - [3044 | 2374 | - |2389|e0s0 | - | 4588] 30° 691 30°| 3728 | 3211 | 6950 [1905 | 1807 | 2374 | 242723032512 — [ —
—{unbrok.c.ew. unbrok.c..e.w. 5
- - |2512] - | 5880 | 2374 — 4614 | 6950 - 8863 | 60 60°| 7201 | 2879 | 6950 | 3679 | 1620 | 2374 | 4688|2065 |2512 — | —




