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Class of Voltage Level Rating
Myanmar Electrical Regulations for Overhead Lines
Electrical Safety Clearance for Overhead Lines

Construction of Overhead Lines
— Steps of Erection
— Overhead line Equipment & Acesseries
— Tension & Sag calculations
— Inspection & Testing
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IEC 60038 eeqo:cS?chnnSeﬂ:s
(Low Voltage)

Table 1 — A.C. systems having a nominal voltage between
100 V and 1 000 V inclusive and related equipment

In the following table, the three-phase four-wire systems and single-phase three-wire systems
include single-phase circuits (extensions, services, etc.) connected to these systems.

The lower values in the first and second columns are voltages to neutral and the higher
values are voltages between phases. When one value only is indicated, it refers to three-wire
systems and specifies the voltage between phases. The lower value in the third column is the
voltage to neutral and the higher value is the voltage between lines.

The voltage in excess of 230/400 V are intended exclusively for heavy industrial applications
and large commercial premises.

Three-phase four-wire or three-wire systems Single-phase three-wire systems
Nominal voltage Nominal voltage
A Vv
50 Hz 60 Hz 60 Hz
- 120/208 120/240
= 240 -
230/400M 277/480 -
400/6901 480 =
- 347/600 =
1000 600 -

') The nominal voltage of existing 220/380 V and 240/415 V systems shall evolve toward the recommended value
of 230/400 V. The transition period should be as short as possible and should not exceed the year 2003. During
this period, as a first step, the electricity supply authorities of countries having 220/380 V systems should bring
the voltage within the range 230/400 V +6 %, —10 % and those of countries having 240/415 V systems should
bring the voltage within the range 230/400 V +10 %, -6 %. At the end of this transition period, the tolerance
of 230/400 V £ 10 % should have been achieved,; after this the reduction of this range will be considered. All
the above considerations apply also to the present 380/660 V value with respect to the recommended value
400/690 V.




IEC 60038 eagoocduodgodumps
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Table 3 — A.C. three-phase systems having a nominal voltage above 1 kV
and not exceeding 35 kV and related equipment”

Two series of highest voltages for equipment are given below, one for 50 Hz and 60 Hz systems
(Series 1), the other for 60 Hz systems (Series Il — North American practice). It is recommended
that only one of the series should be used in any one country.

It is also recommended that only one of the two series of nominal voltages given for Series |

should be used in any one country.

Series | Series 1l
Highest voltage Nominal system Highest voltage Nominal system
for equipment voltage for equipment voltage
kW KWV kW kV
3.6M 3.30 31 4 401 4,161
7.27) 6.6M 61) - -
12 11 10 - -
- - - 13.22) 12,472)
- - - 13.972) 13.22)
- = = 14,5627 13,81
(17.5) - (15) - -
24 22 20 - -
- - - 26.42) 24,942)
363 332) - = =
- - - 36,52 34.52)
40,53 - 353 - =

These systems are generally three-wire systems unless otherwise indicated. The values indicated are
voltages between phases.

The values indicated in parentheses should be considered as non-preferred values. It is recommended
that these values should not be used for new systems to be constructed in future.

NOTE 1 It is recommended that in any one country the ratio between two adjacent nominal voltages should
be not less than two.

NOTE 2 In a normal system of Series |, the highest voltage and the lowest voltage do not differ by more
than approximately £10 % from the nominal voltage of the system. In a normal system of Series Il, the highest
voltage does not differ by more then +5 % and the lowest voltage by more than —10 % from the nominal
voltage of the system.

) These values should not be used for public distribution systems.

2) These systems are generally four-wire systems.
3)

The unification of these values is under consideration.
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(High Voltage)

Table 4 — A.C. three-phase systems having a nominal voltage above 35 kV
and not exceeding 230 kV and related equipment”

Two series of nominal system voltages are given below. It is recommended that only one of
the two series should be used in any one country.

It iIs recommended that in any one country only one value in the following groups should be
used for the highest voltage for equipment:

123 kV-145 kV
245 kV-300 kV (see table 5)-363 kV (see table 5).

Highest voltage Nominal system
for equipment voltage
kV kV
(52) (45) =
72,5 66 69
123 110 115
145 132 138
(170) (150) -
245 220 230
* The values indicated in parentheses should be considered as
non-preferred values. It is recommended that these values
should not be used for new systems to be constructed in
future. The values are voltages between phases.
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Table 5 — A.C. three-phase systems having a highest voltage
for equipment exceeding 245 kV1)

It is recommended that in any one geographical area only one value in the following groups
should be used for the highest voltage for equipment:

245 kV (see table 4)-300 kV-362 kV

362 kV-420 kV

420 kV-550 kV

Highest voltage for equipment
kW

(300)
362
420
5502
8003) 5)
1 0504}
1 200%
13 The values indicated in parentheses should be considered as non-preferred values. It is recommended

that these values should not be used for new systems to be constructed in future. The values are voltages
between phases.

2} The value 525 kV is also used.

2} The value 765 kV is also used; the test values for equipment should be the same as defined by the IEC
for 765 kV.

4} The value 1 100 kV is also used.

%} In any one geographical area where the 1 050 kV value is adopted, neither the value 800 kV nor the value
1 200 kV should be used.

NOTE In the present table, the term "geographical area”™ may indicate a single country, a group of countries which
agree to adopt the same voltage level, or a part of a very large country.
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Hard -Drawn Bare Copper (Solid)
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Hard -Drawn Bare Copper (Solid)

CURRENT RATING FOR COPPER BARE CONDUCTOR

o [ s“ﬂoml Dlameter. WLOOOVds_ ﬁ/[h R,ﬂlmﬂﬂﬁ Bf:ﬂ::‘/"l | ::;::g% f@
pa s e (inch) (lbs) {ohm/2000yds) () llmpl 5 fg
¢ D 3 F G H I
R 0.012868 0.128 148.75 20.00 1.89%0 816 37
2 9 0.016286 0.144 188.24 16.00 1.5000 1016 44
23] [(E 0.020110 0.160 232550 13.00 1.2150 1237 52
4 7 {.024330 0.176 281.30 10,60 1.0040 1477 60
R ~0.028950 0.192 334,70 9.00 0.8440 A7 | o
) 0,035300 0.212 408,10 7.30 0.6923 2080 80
B [ e 0042270 0,232 488.60 6,00 0.5781 2463 91
2 3 0.049880 0.252 §76.70 5,20 0.4899 2875 103
b e 0.059830 0.276 £91.80 430 0.4084 3377 117
10 1 0.070690 0.300 817.30 3.60 0.3457 3913 133
11 1/0 0.082450 0324 953.30 3.00 (0.2964 A4dB8 150 «
12| 20 0.095120 0.348 1100.00 2,10 0.2569 5078 167
13| 30 0,108690 0.372 1257.00 2.30 0.2248 5707 184 T
14 4/0 0.125660 0.400 1453.00 2.00 0.1944 6461 205




Aluminium Conductor Steel Reinforced (ACSR)
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Aluminium Conductor Steel Reinforced (ACSR)

Continuous |~ Cable |33
Fliaa e ‘:."’A]( :.,‘r.‘;.. o ';;;, WL
.| - current.

Iy A | KA et

| ratin
3t MR A0 Db
Azl q\.-“f!:ee,'a|r\:,,,¥.{z i Gi

| maximum

57 | e B 50

b AN

125 | 9 4000D

il e, | 145 140 3,000/D
Veseglinaes | 20 | vBoe | es0 | oser | «d7e |70 | 200 (3000
50130 | 12/2:33 | 51.2 7/2.33 29.85 11.50 0.5644 4,380 170 380 3,000D

e SR R P S R QR (T ,
i _@/;,1:,;_7,4;2_11;.15‘,;‘, i BO.GUTI T4, o 11400 150 | 04131 |- 2676 290 280 | 3,000/
'95/15 26/2.15 94.4 7/1.67 15.33 13.50 0.3058 3,565 350 380 3,000
& TN B AR T i 5

Fosss | 15300 | Siobs | 7m0 |- om0 | 1600 02093 | 795 | %0 | 700 30000
;;/2(; | e 7/1.90 19.85 15.50 0.2375 4,555 410 490 2.000/D
Sl [ T2 e 1800 02365 | 10034 [ 410 900 2,000
3 | 2985 16.00 02250 | 5759 | 425 600 20000
‘ o0 | 0qe39) | 5518 | 40 600 2,000,

720t | 24,25




Aluminium Conductor Steel Reinforced (ACSR)

Ql‘%nlmal : ALUMINIUM - STEEL WIRE ~ Overall Conductor, Breaklng COntIpyIOU§ %
~icross | INumber "f,’ ‘ ‘,'Number- S Cross/ | conductor resistance strength i current
;sgctlonal . .and | sectional ._‘.d_‘l‘ame'teg ' at 20°C A ratlng
oarea | approx. (. arear fi - approx. o marimum (5 f{gﬁgijfff.;
,_‘-jdlameter S S R - maximum:
| of wire' Ul s IRl R UG ol R
md) | Nomm) | o) | em) | @km) | W] gk m

170/40 30/2.70 171.8 712.70 40.08 18.50 0.1683 520 800 2,000/D
185/30 | 26/3.00 | 183.8 7/2.33 29.85 18.50 0.1571 535 750 +2,000/D
210/35 | 26/3.20 | 209.1 7/2.49 34.09 20.00 0.1381 590 850 1,500/D
21050 [ 30/3.00 | 2124 | 7300 | 4948 21,00 0.1363 610 .| 1,000 | 4500
230/10 | 24/3.50 | 230.9 1712.33 29.85 21.00 0.1250 630 900 1,500/D
24040 | 26/345 | 2431 | 7268 | 3949 21.00 0.1188 65 | 1000 [ 155000
265/35 | 24/3.74 | 263.7 7/2.49 34.10 22.00 0.1095 680 1,000 1,000/D
300/50 | 26/3.86 304.3 7/3.00 49.50 24.00 0.0949 740 1,200 * [« 1,000/

'/’305/40 54/2.68 | 304.6 7/2.68 39.50 24.00 0.0949 740 1,200 1,000/
380/50 | 54/300 3817 | 7800 | 4950 27.00 0.0758 B0 | 1500 1000
435/55 | 54/3.20 [ 434.3 7/3.20 56.30 28.00 0.0666 900 1,700 1,000/D
490065 | 54/3.40 | 4903 | 7340 | 6360 30,00 0.0590 960 1,900 . | 4,000
550(70 | 54/3.60 | 549.7 7/3.60 71.30 32.00 0.0526 1,020 2,100 500/D
680/85 [ 54/4.00 | 6786 | 19240 | 86.00 36,00 00426 1,150 | 2600 | 500D




All Aluminium Conductor (AAC)

S e it

5 41: ,f\lumber - Overall . Conductor . Breaking  Continuous & ::‘.r‘v-’-g'a‘ 1ok
: 21k 'a"f{ﬁppj% conductor | resistance | strength current ratln ?‘

e Jdaeer | aave | ke e

wire: approx A8 maximum’ - maxmum"'fk eee

(Nomm)" | mm). | (@km) (k) R L

7/1.70 © 510 1.802 290 110 44 3000/D

712.14 6.42 1.138 440 145 7088 3000/

7/2.52 7.56 0.820 585 180 95 3000/D

7/3.02 9.06 0.571 805 225 - 140, 2500/D

19/1.83 9.15 0.5757 890 225 140 2500/D

19/2.15 10.75 0.4171 1,205 270 190 2500/D
95 19/2.52 12.60 0.3036 1,585 340 260 2500/D
120 19/2.85 14.25 0.2374 1,980 390 330 2000/D
150 37/2.25 15,75 0.1960 2,570 455 400 2000/D
185 37/2.52 17.64 0.1563 3,085 550 500, 2000/ -
240 61/2.25 20.25 0.1192 4,015 625 650 1500/D
300 91/2.52 22.68 0.0950 4,820 710 850 1500/D:
400 61/2.85 25.65 0.0743 6,025 855 1,100 1000/D
500 61/3.25 29.25 0.0571 7,695 990 1,400 [ 000D
625 91/2.96 32.56 0.0463 9,694 1,140 1,700 500/D
800 91/3.35 36.85 0.0361 12,055 1,340 2,200 - 500/D
1000 91/3.74 41.14 0.0290 14,845 1,540 2,800 500/D

D : Packing in drum
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@ 50 Degree Celsius

%ID’.)! D.)(T()\Q(TC)Q'(YS QOU(;:D’):C{s(c}:[;Yg‘l:Gﬁ c@@émmogogé QOGQC]Q;lE

3)(73’)1960:

Sa0:[6¢ e0od[0d): 32k 23 fit. 6.9 m

Sa0:[6¢ enodfod): 3 22 fi. 6.6 m

8xn:(8¢ @ooSfol): 3k 20 ft.

San:faé enodfod): 20 ft.

Sx0:[6¢ @050 20 ft.

San:feé enodfod): 33kV 20 ft.
BOOIID:ET: ©005(05): 400 V 19 ft.

:935_00:%373: 0905@1: 230V 19 11




—)

-—0.75 1.25

“\\

1.25

- A

LEGEND:
S = Surface expected to be occupied by persons

DIMENSIONS IN METRES

FIGURE 1.1 ZONE OF ARM’S REACH
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onaSesonadoon:cale clofodad 28:55:[081:3000: &csqead mmomco:

@ 50 Degree Celsius

cfgloémmndape Jegqepd

3)08’.):9@0:
1 Sz0ifec enod(oB): 230kV 24 fi. 7.2m
2 Sz0:(6¢ en0d[0d): 132kV 20 ft. 6 m
3 S30:[6¢ e00d(0d): 66 kV 20 fi. 6m
4 S30:(6¢ enod[od): 33kV 19 ft. 5.7m
5 %m@é m‘i@l: 11 kV 19 ft. 5.7m
6 San:(6¢ enod(od): 6.6 kV 19 ft. 5.7m
7 Sx0:(6¢ e0od0d);: 3.3kV 19 ft. 5.7m
8 33(\)0309:(%37): mo%@lz 400V 18 ft. 54m

9 :ngém:%m: 9’303@1: 230V 18 ft. 54m
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2 OgPI?EO:
1 8352:(6¢ @ood(08): 230 kV 16 ft. 4.8 m
2 8=22:[6¢ e205(03): 132 kV 14 ft. 4.2m
3 830:[6¢ e005(08): 66 kV 13 fi. 3.9m
4 8320:(8¢ @005(o8): 33kV 12 ft. 3.6m
5 8320:(6¢ @005(03): 11011 kV 8 ft. 24m
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Creepage Distance

Creepage (Leakage distance) is the shortest path between two conductive parts (or between
a conductive part and the bounding surface of the equipment) measured along the surface of
the insulation. A proper and adequate creepage distanceprotects against tracking, a process
that produces a partially conducting.

Spatial separation consists of following types of separation:

Earth clearance

Phase clearance

Creepage

Ground clearance

Sectional safety working clearance (will be explained in 2nd part)

W1 A O e



Clearance

Clearance is the shortest distance between two conductive parts (or between a conductive
part and the bounding surface of the equipment) measured through air. Clearance distance helps
prevent dielectric breakdown between electrodes caused by the ionization of air.

The dielectric breakdown level is further influenced by relative humidity, temperature, and degree

of pollution in the environment.

Marked distance is shortest in air
hence it is clearance distance

Clearance is the shortest distance between two conductive parts

Damages the insulating material normally occurs because of one or more of the following
reasons:

Humidity in the atmosphere.

Presence of contamination.

Corrosive chemicals.

Altitude at which equipment is to be operated.

/

Creepage




Power frequency dry flashover voltage test on insulator =l

Strike Distance (Dry Arcing Distance) is the principal constituent to electrical values



« Flashover distance — It is the shortest distance through air between the electrodes of
the insulator. For a pin type insulator shown in above figure the double headed red arrow

line is flashover distance.

» Flashover voltage — The voltage at which the air around insulator breaks down and
flashover takes place shorting the insulator.

« Puncture voltage — The voltage at which the insulator breaks down and current
flows through the inside of insulator.

» Creepage is related with leakage current and puncture voltage whereas arcing distance
is related to flashover voltage or BIL level of that voltage level. That's why height/length
of insulator depends upon arcing / flashover distance.

,..].T..' Conductor -
Cep - i: )
(]
N SRS
Porcelain ——=— ' = e,
!‘ \_\‘ o ...'. - P |
Pin — -0y am 'V ' :
//,J i k\
Corrugation —+— / : S
Fig- A : Sketch of a Porcelain Disc Insulator \ | v \
"'.,' | \
/ ! \
Flashover \ .
distance \ / |
Pin

HV insulator
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2000 Min

Height of this insulator should be as
per arcing distance and should be
verified from power frequency
flashover voltage test.

738

This marked point represents bottom of
insulator or top of earthed metallic part.
This point should be at ground
clearance that is 2.5 meters from plinth
level
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TABLE 3

MINIMUM SAFE DISTANCES OF CONDUCTORS FROM BUILDINGS AND OTHER STRUCTURES WHERE SPECIFIC
CALCULATION OF CONDUCTOR MOVEMENT HAS BEEN CARRIED OUT

Exceeding 1 Exceeding Exceeding 110 y
: A Exceeding 220
Safe distance conditions Not ding 1 KV E ding 1LV kV but not 33 kV but not kV but not KV
ot exceeding Xceeding exceeding exceeding exceeding
a.c.or d.c.
33 kV 110 kV 220 kV
Insulated Insulated % d
Bare Bare with without are areovers
Tngulated neutral active earthed earthed m B Bare B
m m m m
m m screen screen
m m
A
\'ertlca]_ly above those parts of any 2.7 2.7 3.7 2.7 3.7 4.5 5 6.5 7
structure normally accessible to persons
B
Vertically above those parts of any 0.1 2.7 2.7 0.1 2.7 3.7 45 6 6.5
structure not normally accessible to
persons but on which a person can stand
C
In any direction (other than vertically
showe) from thoac:parts ot any stmetrs 0.1 0.9 15 0.1 15 2.1 3 45 5
normally accessible to persons, or from
any part not normally accessible to
persons but on which a person can stand
D
1w say divection fum those pacs of sy | g8 0.3* 0.6* 0.1 0.6 15 25 35 4
structure not normally accessible to }
persons
E
Refer to Table 4

In any direction from the ground

* This distance can be further reduced to allow for termination at the point of attachment







Fig 2. Hazard Zone

For dimension A please
see Figs 5 and 6

For dimension R please see
Table 1, Section 8

Fig 3. Exclusion Zone
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span length

-——— - —_——————e— -

initial installed sag at 15°C

final unloaded sag at 15 °C
sag_at max 1ce/wind load

sag at max electrical
load, T

max

minimum electrical
clearance

ground level S
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T |
Cease tipping H"a\ \
operation here \.a 3 \'\; k"'.- =1

, =i\ Warning sign ~ NO TIP ZONE Warning sign
Skip

A &
—

Ground Mark Ground Mark

Step One: Load the paver hopper with cab outside the “No-Tip" zone

Step Two: Lower the tiper skip (or any other high or elevated plant, e.g. Planer) while stationary, then
pass through the “No-Tip" zone



Step Three: Continue normal operation when truck is completely clear of “No-Top” zone.



Warning Sign at
4, Ground mark

Warning Signat 4\
Ground mark ”

-Fig;‘lf.SafeSyswn_ofWod(forroadrosurfaeingonlywhereaossingande Fig 7b. Safe System of Work for rosd facing only wh ing angle
——is >/=45 deqgrees with road is less than 45 degrees with road




1m minimum clearance

(Low voltage lines only) \ :

[

Fig 8. Road resurfacing parallel or at close approach to a low voltage line

9.3.1 Minimum Clearances for different
overhead line voltages

For road strengthening/resurfacing works where
overhead electricity lines approach close to and/or run
parallel to the roadway, the minimum lateral clearance
from the nearest point of the skip of the truck as
measured horizontally on plan view must not be less
than :

e 1.0 metre for Low Voltage lines (both insulated
and bare conductors) — See Fig 8

e 3.0 metres for 10kV, 20kV and 38kV lines
e 4.5 metres for 110kV lines
e 6.0 metres for 220kV lines

e 8.0 metres for 400kV lines



Normal Voltage Vs Number of Standard Suspension

Insulators ati learance
Normal Voltage (kV) 11 33 1 66 | 132 230
Number-of insulators (picces) | 3 5 8 =13

Standard Grounding Clearance (mm) 1 180 | 550 | 820 | 1200 | 1900

Minimum Grounding Clearance (mm) | 50 250 | 500 | 900 1525

©203392:09¢:@ elefoc g »[e¢ 32opomeo: (Ground Clearance)

l PEB B!
8,7 ey ccudmpl: — 000106 HFL
Y H '
230 kV 25 l 22 16' 50" | 2§ 65'
132 kV s 23 21 | 14 5¢ 24’ 65"
66 kV 22 19 v 13 15 24" 65’
33 kV 20' 18 12+~ 10' | 24’ 65'
‘11 kY 20 17 g 6' 24’ ! 65
66kv | 20 7 | o® & | ;
0.4 kV 19 53 8’ ¢ 24"
== g5z




Rate Voltage 230 kV TR TR 13.‘*5_-

|
l Maximum Operating Voltage 245 145 72.5 36
J
|
I

lmpulse Withstand Voltage ; 1050 | 650 325 ! 170
Shont-circust Withstand -ability 15300 MVA 3200MVA ’ ZOOOMVA ; FOCONV A
¢ Mmimum Distance Phase 1o Phase to Ground 2500MM 2000MM 700MM JCONM
l Minimum Distance Busbar Phase to Phase , 4000MM 2500MM 1S00MM 7COMM
' HT to Live Parts above Ground 5000MM S000MM 3400M.M | J1UUMM

| Lowest Pan of Insulators above Ground 2500MM 2500MM 2500MM 2500MM

P s i S .




Span -

i

Sag

Ground Clearance

‘/,_H<

T: conductor tension

H horizontal tension



— Strain Section
S o o SOSSCEL I, o
Stayed pole
VS
VS| VS,
#
1 ||
ST 1/2L, 1/2L,
==
HS
L = span,

L] - span from structure 1 to 2
L» = span from structure 2 to 3

HS = horizontal span
VS = vertical span



Can stand
compression

Force
R

(a) (b)

Figure 3-1. Insulators: (a) post type and (b) pin type.

Cannot stand tension

XY € Break

T
Force

/—— Groove for conductor

Procelain

Porcelain

Treads




Porcelain
Socket

NVe
Porcelain d f]
(ANS ! ‘]

] \ Steel pin

lron cap

Socket
Glazed porcelain

Figure 3-6. Ball and socket-type suspension insulator.

Tie Wire Conductor

Tie wires

- Porcelain Conductor

e petticoats

A

/ Steel pin

Crossarm
/

Mounted
(@) (b)
Figure 3-4 (a). Pin and (b) post-type insulators.



—— [} st % e

Top groove tie Line diagram  Side-groove tie Line diagrom
Another type of fop groove tie  Line diagram Side-groove tie Line diogram

Bare tie wire Armor tope
s e gz dlll@'/-—‘ =g

Tie for ACSR (bare) Line diagram Another typeof side-groove  Line diagram
tie

Figure 9-4. Wire ties for overhead conductors: handmade wire ties.



\ Conductor

Tie wires

(©)

Figure 3-17. (a) Suspension insulators are attached to conductor by a
shoe. (b) Tic wire for top groove of pin insulator (straightaway). (¢
Clamp-top insulator.




Figure 3-8. Strain insulator used for guy wires. Wires of insulator pull
in opposite directions, resulting in compression.

crnmping .
After cnmping

Split beit connector

Figure 3-18. Mechanical connectors.



Steel

Connector

Contacts

Procelain
housing

Cutout rating

/ data

Swivel hanger

Fuse cartridge

Space for hook-stick
operation

Connector Fuse link tail

Hinge

Figure 4-14. Open-type fuse cutout.

Hanger
mounting

Conductor =

i

Figure 4-13. Box-type cutout. Open door indicates fuse has blown.



Guy clamp
N

Strain insulator

N

T Span guy transfers strain Hes i
QUy

Strain insulator

>

Guy clamp

(b)

Figure 5-13. How a span guy is used (a) and (b).



Figure 5-13. (¢) Straight and (d) raked stub guy.



(e)
Figure 5-13. (e) Tree used as stub guy. Not recommended practice.

Strain

insulator
R ——

(a)

Figure 5-14. (a) Guy installed on terminal or dead-end pole.



Conductors dead-ending

(b)

Figure 5-14. (b) Crossarm guy compensates unb:
crossarm.

Anchor guy

Anchor guy ~——m /

-

(c)

Figure 5-14. (¢) Two anchor guys sustaining a corner pole.

Balance Yy

Figure 5-14. (d) Line making an angle.



f ‘ Direction of force

eose BuiAnb poywn

Auedoid ejeay

¥ Barrel or
corrugated
casing

Put in barrel or
corrugated casing

Drop in pole

Pour in concrete

D N

(b) (c)

Figure 5-15. Other methods of sustaining poles. (a) Push brace, (b)
concrete-filled barrel, and (c) braced anchor buy.



Strain msulalor

Strain insulator

Head guy

(e)

Figure 5-14. (c) Head guys counteract the pull on poles installed on a
steep hillside.

U]

Figure 5-14. (f) A guy is used to counteract the side pull of a branch
line connection.

2 Lme guys 2-Anchor guys

4-Anchor guys
(9)

Figure 5-14. (g) Two methods of installing storm guys.



Type of insulators

U Bolt

M Ball Eye
/

Insulator

Socket Eye

Suspension Clamp

N
S———————=

No. Description Cat.No. Q'ty Material Drawing No. U.T.S. Armour ROd
1 U Bolt U-1670 1 Steel, h.d.qg. TR3-U-1670 70kN

% Ball eye Q-7 1 Steel, h.d.q. TR3-Q-7 70kN

3 | Insulator 4 70kN

4 | Socket eye W-7A 1 Malleable iron, h.d.g. | TR3-W-7A 70kN

5 | Suspension clamp XGH-4 1 Al alloy & Steel, h.d.g. [TR1-GH-4 40kN

6 | Armour Rod FYH-201/33 | | Al alloy TR5-YH-201/33

1. Min. breaking strength: 70kN.

2. Line Voltage: 66KV.

3. Suitable for conductor: ACSR-397.5MCM, "IBIS".
h.d.g.— hot dip galvanized to BS 729.

5. All dimensions are in mm.

China Electro-Ceramic I/E Co.,Ltd. SINGLE SUSPENSION INSULATOR STRING

Desigaed by Aoproved by Catalogue No.: SS-70-201 / 33A
i e Drawing No. |Weight (kg) |




The First Product  Previously, the rods
needed to be hand-

formed around the
conductor; an extremely
labor intensive process.
So it was no surprise
that Peterson’s
innovative idea proved
successful. The
product was called the

The theory was that

11 :
=== = nhelically preformed rods, Hellcal

when applied over b

conductors, could provide Concept

a secure fit without end
clamps, as well as “armor”
and protect the conductor
from abrasion and fatigue

at points of hardware
attachment.




This Company was
founded with the
solution to a problem,
and we continue that
tradition to this day...

The Armor rods
solved one of the
problems, but
there was still
another problem,
the hand ties....




Hand Ties

Hand Ties




Transmission Lines
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Distribution Systems (11-33 kV)

J Bare Conductor — Lowest Cost and
Lowest Reliability

-

il




[ U- Clevis

[ U- Clevis

[ Ball Eye

[Insulator

Socket Eye

[ Arcing Horn

|

Suspension
Clamp

Suspension Insulator String




Tension Insulator String

Tension Clamp (Bolt Type)

Ball Eye

Vibration
Damper




33 KV Suspension Pin Insulator i fj &6nyK

— 33KV Pin Type Insulator |




Polymer Insulator




“ Structure of polymer insulator “

Sllicone Rubber Sheath

Stacked Sheds
(Silicone)

Primary Seal

Secondary Sedl

Standard
Silicone Sheds—

Terfiary Sea
CR Glass Rod

Crimped End Fifting




Type of Supports

® Earth Wire Over Head Power Line Configuration

O Conductor

Vertical Configuration

_ . Horizontal Configuration
Requires minimum

Provide lowest profile.

DeltaConfiguration
Reduce electrical

width right-of-way line losses.
@ @ PS PS
O O ® ®
O
O O o




132 kV Single Bundle Double Circuit Towers (Vertical Configuration)

M VAV,
SN -
Suspension Structure Tension Sturcture




230 kV Twin Bundle Single Circuit Towers (Horizontal Configuration)

T AT N

Tension Tower
Suspension Tower ~




Suspension Tower Tension Tower




Overhead
line %
'Y

(a) Vertical formation



%ﬁf Cloud

2h ¢ 1.5h
h

Y - L L . '_\_ﬁ—t g.t.ou_r.‘d

(b) Horizontal formation

Overhead line earth wire lightning screen protection



Shielding
angle

X

}I{

X

Determination of Tower Height

1. Minimum permissible ground clearance., h;

2. Maximum Sag., h,

3. Vertical spacing between conductors., h,

4. Vertical clearance between ground wire and
top conductor., h,

Total height of tower = h,;+ h,+ h; + h,




|
230KV Twin Bundle Double Circutt Tower (China) 230KV Twin Bundle Sngle Circuit Tower (Yugo)

5200,
|
|
3500
1
- - 7800.60 .-I-. 7800.00 -I
gtit0 45300.00
r
00
r
21000.00
21000
y
-
SR : /R




132 KV Sngle Circuit Tower (Yugo)
|
|
I
I

14

4

=N

1

132 KV Double Circutt Tower (Japan)




66 kV Double Circuit Concrete Pole Structure (Vertical Configuration)

-y [

= oM 1
.

~—-‘._'
i R—F u

v/"
o —

e

N
4\

Tension Structure

Suspension Structure




33KV H-Pole Stuctures (12M Concrete pole)

Double H-Pole Structure Tension Single H-Pole Structure Suspension
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33kV 2)886% o e Jad: Suspension Pole (Single Concrete Pole ,10Meter)
3RS <fiE.p8 wpSemnodgiifiy

33kV Pin Insulator

V'
x

Spindle

Cross Arm
(2% %5 "x2%"x9"10"L)
U-Channel lron

Full Clamp

Single Pole Brace
(2%"%x2%"x3"11")Angle lron

Half Clamp

“ Ci te Pole (10) Meter

Concrote Footing
(Tx2'x3")




33kV o) | (00! Tension Pole

(H-Pole Concrete ,10 Meter) Qﬁi opSemnodléis

334V, Disc(4 Disc Type)

P,G Clamp

=] Concrete Pole(10)Meter

K (2%"2¥%"6L)
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(10)M Concrete Pole gdoopSsanaSdlegh
Single Suspension Pole -Jp 9%
Tension (H- Pole) (g)e = - o o3&

Concrete Pole ggeolc: o0 o3¢

U-Channel Cross Arm socqoecgod

Single Suspension Pole _p o3 oacgad -2
Tension (H- Pole) (g)eDouble Arm oo8dleps - o3
U-Channel Cross Arm epcole: -9° 2

Conductor dgwex
A.CS.R (150)ymm* — 3.2 Ton cp§dlegSs

Pin Insulator cascqoeood

Single Suspension Pole jp oB8=poje - 6g o
SEmociEedTension(H- Pole)A.B (9)cf8xpok - g o
Pin Insulator gocclé: smeqoacpad - po ox
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