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Subsection

Section

Section 11. Protective Arrangements in Electric Supply
Stations

Section 12. Installation and Maintenance of Equipment

Section 13. Rotating Equipment

Section 14. Storage Batteries

Section 15. Transformers and Regulators

Section 16. Conductors

Section 17. Circuit Breakers, Reclosers, Switches, and
Fuses

Section 18. Switchgear and Metal Enclosed Bus

Section 19. Surge Arresters

PART 1. Rules for the
installation and maintenance of
electric supply stations and
equipment

Section 21. General Requirements

Section 22. Relations Between Various Classes of Lines
and Equipment

Section 23. Clearances

Section 24. Grades of Construction

Section 25. Loading for Grades B, C, and D

Section 26. Strength Requirements

Section 27. Line Insulation

Section 28. Miscellaneous Requirements (1987 and prior
editions only)

Section 29. Rules for Underground Lines (Sixth and prior
editions only)

PART 2. Safety Rules for the
installation and maintenance of
electric supply and
communication lines

Section 31. General Requirements Applying to
Underground Lines

Section 32. Underground Conduit Systems

Section 33. Supply Cable

Section 34. Cable in Underground Structures

Section 35. Direct-Buried Cable

Section 36. Risers

Section 37. Supply Cable Terminations

Section 38. Equipment

Section 39. Installation in Tunnels

PART 3. Safety Rules for the
installation and maintenance of
underground electric supply and

communication lines

Section 41. Supply and Communications Systems—Rules
for Employers

Section 42. General Rules for Employees

Section 43. Additional Rules for Communications
Employees

Section 44. Additional Rules for Supply Employees

PART 4. Rules for operation of
electric supply and
communication lines and
equipment

Appendix A—Reviewers and Policy

Appendix B — Safety Signs

Appendix C—Metric Conversions

Appendix D—Cross References of Major OSHA and NESC Requirements

Appendix E—Application of the National Electrical Safety Code Grandfather
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Subsection ‘ Section
Appendix F—Scheduling Corrections of Noncompliant Conditions Identified During
Inspections or Work Activities
Appendix G—Online Sources for NESC Revisions, NESC Tentative Interim Amendments,
Official NESC Interpretations, NESC Errata, and Other Useful Information and Data
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On a single sided deadend,
the longitudinal load is the
tension of all conductors,
messengers, and overhead
ground wires.

On a double deadend, the
longltudinal load Is the
unbalanced tension of all
conductors, messengers,
and overhead ground wires.

Small conductor
Large conc_!uctor — strung at low tension
strur]g at high < <o ¥ > (orsame size
tension conductor, just
fewer conductors).
- .
AN, — -
Guy used to support Guy used to support
longitudinal load. longitudinal load.

Single Sided Deadend Double Deadend
[¥] )l 3 oolisw! (gl ouis asiino Sgud diges () -Y) S

P10, 1.—District loading map shewing territerial divivion of the United Stater with
rvapect to Isading of cowrhesd limes

Figure 2: 1926 NESC 4th Edition - District Load Map®

- ( HEAVY LOADING ZONE_~> =,

W] =Sy \{IM \) ¢

Figure 3: 1941 NESC 5th Edition - District Load Map* Figure 4: 2017 NESC - Rule 2508 - District Load Map*

(Y] NESC 55 cafins 395 9 craSims ccScmms Lyl (g0 iy (¥ -1) S
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Evolution of District Load Map NESC Rule 250B, Load Factors & Steel Strength Factors
Yearof | Region | Temp | Radial | Wind NESC | Load Factor for Grade B Dead-ends | “Equivalent™
NESC (°F) Ice | Pressure | Constant | Vertical | Longitudinal | Transverse Steel
(in) (psf) K (Dead (Wire (Wind) Strength
(Ib/ft) Load) Tension) Factor
(Dead-End)
HEAVY 0 0.5 8 N.A. 1.0 1.0 1.0 0.54*
1916 | MEDIUM | 15 273 of HEAVY N.A. 1.0 1.0 1.0 0.54%
NESC Tension
LIGHT 30 4/9 of HEAVY N.A. 1.0 1.0 1.0 0.54%
Tension
1926 HEAVY : {).5_ 8 N.A. 1.0 1.0 1.0 0.?2**
NESC MEDIUM 15 0.25 8 N.A. 1.0 1.0 1.0 0.?2**
LIGHT 0 12 N.A. 1.0 1.0 1.0 0.52%%*
1041 HEAVY 0_ 0.5_ 4 0.31 1.27 1.65 2.54 1.0***
NESC MEDIUM | 15 025 4 0.22 1.27 1.65 2.54 L.O***
LIGHT 30 9 0.05 1.27 1.65 2.54 1.0%%*
1977t0 | HEAVY 0 0.5 4 0.3 1.5 1.65 25 1.0***
Present [ MEDIUM | 15 0.25 4 0.2 1.5 1.65 23 1.0***
NESC LIGHT 30 0 9 0.05 1.5 1.65 2.5 1.0%**

*NESC 1916 states the Allowable Steel Stress in Tension is limited to 27 ksi for steel with a Fu between 50 ksi— 65 ksi. By setting Fu = 65 ksi

and Fy = 50 ksi then the equivalent steel strength factor would be (27 ks1/50 ks1) = 0.54.

**NESC 1926 States the Allowable Steel Stress mn Tension limited to 26 ks1 for steel with a Fu between 50 ks1 — 65 ks1. By setting Fu = 65 ks1

and Fy = 50 ki then the equivalent steel strength factor would be (26 ksi/50 ks1) = 0.52.

##*%Allowable Steel Stress = Fy. By setting Fu = 65 ksi and Fy = 50 ksi then the equivalent steel strength factor would be (50 ks1/50 ksi) = 1.0
Table 1: District Load Map - Design Load Requirements; 1916 to present

S e sl OT (6,8 NESC s 0ds S5 cadil vty ¢ s sn ool slas )8 51 (S
‘squjw )‘ ‘5‘44}4.’ (f —\ ) Ji.:, )J g;wl‘ ol Cbu‘ rbja w‘ u:.:u )}L—'\» 4; 45 g;.w‘ aéﬁ Clearance
Cakidee ol Lol 5 ulal s Clearance (gl s ods jedein Calizes (09 .Sl 0l 0515 QLS ol s

Sl a&aJJ}T(V—\)Jg)bjL&‘QJ“MQZ’J
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Clearance lca and Wind Condition at
- a Specified Temperatura Location
one (Clearance Loading)
-~ 1/2" of radial ice
See a map of
Zone 1 the USA in
Conductor at 0°F MESC Fig. 230-1.
4 Ib/ft2 wind pressure
on conductor with ice
lce weight: 57 Ivit®  Additive constant: 0.30 It
1/4" of radial ice
See a map of
Zone 2 the USA in
Conductor at 15°F | NESC Fig. 230-1.
4 I/ft2 wind pressure
on conductor with ice
lce weight: 57 Ivft®  Additive constant: 0.20 bt
See a map of
Zone 3 Conductor at 30°F | the USAin
9 I/ wind prassure NESC Fig. 230-1.
on conductor without ice
no ice Additive constant: 0.05 Ikt
See a map of the USA
——— in NESC Fig. 230-1
Zone 4 (American Samoa,
. o Guam, Hawaii, Puarto
{fo;:gﬂ;ﬁ:ls of _ Conductor at 50°F Rico, Virgin Islands,
1o 8000 t 9 Ib/ft* wind pressure and other islands
) on conductor without ice located from 0 to 25
degrees latitude,
o lce Additive constant: 0.05 Ik/ft | north or south),
1/4* of radial ice | See a map of the USA
in NESC Fig. 230-1
(American Samoa,
Zone 4 Guam, Hawaii, Puerto
(for altitudes . | Rico, Virgin Islands,
above 9000 ft) Conductor at 15°F | 4n4 other islands

4 I/ft2 wind pressure
on conductor with ice

lce weight: 57 Ivft®  Additive constant: 0.20 bt

located from 0 to 25
degrees latitude,
north or south).

MNote: Values shown above are for “clearance loading” in Sec. 23, Clearance measurement
conditions in Sec. 23 are covered in Rules 232A, 2334, 2344, 2356, and 235C2b(1)(c).
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Conductor Factor:
600 .
(24?:31 ( 150 mm (6 in) 450 mm (18 in)
a

N ~ Sag Change
([ [sgroeon s |

A

i f

Basic 50 DC (120 DF}
5.5m (18 ft) Conductor or lce
Clearance
6.1 m (20 ft)

|

f—— Limiting Span —»
Vertical Clearance: 750 V=22 kV, Above Roads
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Damaged state or

State of system Intact state deflected state Failed state
Strength limits Damage limit Failure limit
(serviceability (ultimate strength

limit state) limit)
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Structural System Components Elements
Steel sections, poles cross-arms, ...
Supports Plates, bolts

Guys and fittings

Anchor bolts, piles, cleats , ...

Foundations Concrete footing
Soil
Overhead Line -
Wires
Conductors Joints

Hardware, shackles, ...
Insulator elements

Insulators Brackets, bolts , ...

Fittings
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Standard Number Description
AS/NZS 2293.1:2018 Em_erggncy escape lighting ar!d exit signs for buildings — System
design installation and operation
Emergency evacuation lighting for buildings — Routine service and
maintenance
Electrical installations (Known as the Australian/New Zealand
Wiring Rules)
Includes AS/NZS 3000:2018 Guidance Notes, AS/NZS 3000:2018
Swimming and Spa Pools Explained and AS.NZS 3000:2018
Documentation
Electrical installations — Transportable structures and vehicles
including their site supplies

AS/NZS 2293.2:2019

AS/NZS 3000:2018 (including
Al Amendment)

AS/NZS 3001:2008

AS/NZS 3002:2018 Electrical installations — Shows and carnivals

AS/NZS 3003:2018 Electrical installations — Patient areas

AS/NZS 3004.1:2014 Electrical installations — Marinas and boats — Marinas

AS/NZS 3004.2:2014 Electrical installations — Marinas and boats — Boat installations
Electrical installations — Selection of cables — Cables for alternate

AS/NZS 3008.1.1:2017 voltages up to and including 0.6/1Kv — Typical Australian

installation conditions

Electrical installations — Generating sets
Includes AS/NZS 3010:2017 Generating Sets Guidance Notes

AS/NZS 3010:2017

AS/NZS 3012: 2019 Electrical installations — Construction and demolition sites
AS/NZS 3017:2007 Electrical installations — Verification guidelines

AS/NZS 3019:2007 Electrical installations — Periodic verification

AS/NZS 3760:2010 In-service safety inspection and testing of electrical equipment

AS/NZS 4509.1:2009, (R2017) | Stand-alone power systems — Safety and installation

ASINZS 4509.2:2010, (R2017) | Stand-alone power systems — System design

Grid connection of energy system via inverters — Installation
requirements

Safe working on or near low-voltage electrical installations and
equipment

AS/NZS 5033:2014 Installation and safety requirements for photovoltaic (PV) arrays
Electrical installations — Safety of battery systems for use with
power conversion equipment

AS/NZS 4777.1:2016

AS/NZS 4836:2011

AS/NZS 5139:2019
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Major Section

subsection

Section 3: Electrical Requirements

Current Consideration

Insulation System Design

Lightning Performance Of Overhead Lines

Electrical Clearance Distances To Avoid flashover

Determination Of Structure Geometry

Spacing Of Conductors

Insulator And Conductor Movement At Structure

Live Line Maintenance Clearances

Clearances To Objects And Ground

Clearances To Ground And Areas Remote From
Building, Railways And Navigable Waterways

Power Line Easements

Corona Effect

Electric And Magnetic Fields

Single Wire Earth Return (Swer) Power Lines

Section 4 : Conductors And Overhead
Earth wires ( Ground Wires) With or
Without Telecommunication Circuits

Electrical Requirement

Mechanical Requirement

Environmental Requirement

Conductor Constructions

Conductor Selection

Section 5 : Insulator

Insulator Basics

Line and Substation Insulation Coordination

Electrical And Mechanical Design

Relevant Standards, Types and Characteristics of
Insulators

Section 6 : Basis of Structural Design

Requirement

Limit States

Actions -- Principal Classifications

Material Properties

Modelling for Structural Analysis and Soil
Resistance

Section 7 : Action on Lines

Action-- General Approaches

Load Component

Load Combinations

Section 8 : Supports

Initial Design Considerations

Materials and Design

Corrosion Protection and Finishes

Vo
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Major Section

subsection

Maintenance Facilities

Loading Tests

Section 9 : Foundations

Design Principles

Soil investigation

back Filling of Excavated Materials

Construction and Installation

Section 10 : Earthing System

Earthing Measures Against Lightning Effects

Dimensioning With Respect to Corrosion and
Mechanical Strength

Dimensioning With Respect to Thermal Strength

Design For Earth Potential Rise

Electrical Aspects of Stay wire Design

Choice of Earthing Materials

Section 11 : Line Equipment--
Overhead Lines Fittings

Electrical Requirements

RIV Requirements and Corona Extinction Voltage

Short-Circuit Current and Power ARC
Requirement

Mechanical Requirements

Durability Requirements

Material Selection and Specification

Characteristics and Dimension of Fittings

Test Requirement

Section 12 : Life Extension
(Refurbishment, Upgrading, Uprating)
of Existing Overhead Lines

Assessment of Structures

Component Capacity

Proof Loading

Upgrading of Overhead Lines Structures

Section 13 : Provisions for Climbing
and Working at Heights

Section 14 : Co-Use of Overhead Lines
Supports ( Signage, Banners,
Communications Carrier Cables,
Telecommunications Repeaters)

Signs and Banners and Traffic Mirrors

Communications Carries Cables

Telecommunications Repeaters Equipment and
Traffic Mirrors

Flags
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Cross-arm
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Direction of wind
and line deviation
(if applicable)
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N :\ Earthed structure

or climbing/working

|
V! corridor
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Allowable \ / Electrical clearance
swing angle s to earth — Table 3.4
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Appendices

Reference and Related Documents
Wind Loads
Special Forces
Service Life of Overhead Lines
Design For Lightning Performance
Timber Poles
Lattice Steel Towers ( Self Supporting and Guyed Masts)
Electrical Design Aspects
Concrete Poles
Composite Fiber Poles
Steel Poles
Structure Footing Design And Guidelines for The Geotechnical Parameters of Soils and Rocks
Application of Standardized Work Methods for Climbing Working at Heights
Upgrading Overhead Line Structure
Water Absorption Test For Concrete
Insulation Guideline
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Appendices
Conductor Blow out and Insulator Swing
Conductor Sag and Tension

Conductor Temperature Measurement And Sag Measurement
Risk Based Approach to Earthing
Conductor Permanent Elongation (Creep)
Conductor Modulus of Elasticity
Conductor Coefficient of thermal Expansion
Conductor Degradation and Selection For Differing Environments
Conductor Stress And Fatigue
Conductor Short Time And Short-Circuit Rating
Conductor Annealing and Operating Temperatures
Mechanical Design of Insulator - Limit States
Easement Width
Snow and Ice Loads
Determination of Structure Geometry
Structural Test for Prototype Poles
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7 Maintenance approach distance

Power frequency —
flashover distance |

/ 1000 \
| climbing
5 | corridor
A
7
.{
kS
N
Hand-reach
clearance
SIDE ELEVATION SIDE ELEVATION
CLIMBING SPACE TEST HAND-REACH TEST
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Derivation of in span clearance
Upper circuit (up to 33kV)

— at max. operating temp _ Lowest conductor of the top circuit (up to 33kV)

Approach limit
M to bare or
covered conductor

0.7
1.5 m I
%g 0.8 m Working zone

Power or

streetlight pole
FNNG NN NN NN NN NN NN NN NN NN NN NN NN
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Ausgrid Documents Description
Bushfire Risk Management Plan
Customer Installation Safety Plan
Electrical Safety Rules
Electricity Network Safety Management System Manual
DG 214B Composite Fiber Cross arms
NEG EPO5 Entry to Private Property
NS104 Specification for Electrical Network Project Design Plans
NS109 Design Standards fo_r O_verhead Supply Development and
Distribution Centers
NS116 Design Standards for Distribution Equipment Earthing
NS122 Pole Mounted Substation Construction
NS124 Specification for Overhead Service Connections up to 400 Amps
NS125 Construction of Low Voltage Overhead Mains
NS126 Construction of High Voltage Overhead Mains
NS128 Pole Installation and Removal
NS135 Construction of 33kV, 66kV and 132kV Overhead Mains
NS143 Easements, Leases and Rights of Way
NS167 Positioning of Poles and Lighting Columns
NS179 Vegetation Management
NS181 Approval of Materials and Eq_ui_pment and Network Standard
Variations

NS201 All Dielectric Self S_upportir]g Eibre_ Optic Cabling for the

Installation of Distribution Assets
NS210 DOCUMENTATION AND REFERENCE DESIGN GUIDE FOR
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Ausgrid Documents Description
MAJOR SUBSTATIONS
NS212 Integrated Support Requirements for Ausgrid Network Assets
NS214 Guide to HV Live Line Design Principles
NS220 OVERHEAD DESIGN MANUAL
NS232 National Broadband Network equipment on Ausgrid Poles
NS261 Requirement for Design Compliance Framework for Network
Standards
NS268 Design and Construction of Waterway Crossings
NS270 Stray Direct Current Management

Overhead Stays and Stay Poles Anchorages, Footings and
Termination Arrangements.

Supply Policy — Electrical Standards (ES Range of Documentation)

Network Engineering
Guidelines

Ausgrid drawing 61501:

—Distribution Type Design

Public Electrical Safety Awareness Plan
Public Lighting Management Plan
Tree Safety Management Plan
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Situation

Min. Design Temp. (Hot)

Line Temperature

Refer to Table 6

When used

Checking clearance from
ground or objects below
the line.

Min. Temp. (Cold)

5°C

Checking clearance from
objects above the line

COLD

Uplift

5°C Mo wind
15 *C Max. wind

Checking for uplift forces,
especially on intermediate
structures under no wind
condition. Uplift shall also
be checked under max
wind conditions.

COLD

Subcircuit

15°C

Checking intercircuit
clearance - Higher
conductor at maximum
design temperature. Lower
conductor at 15 degrees.

CooL

Blowout

40°C

Checking horizontal line
displacement (sideways
‘sag’) under 500Pa wind
force

Max. Wind Condition

15°C

Calculating mechanical
forces under maximum
wind

CooL

Sustained Load
Condition

5°C

Calculating sustained
mechanical forces and
reference temperature for
conductor stringing

-

COLD

Midspan Conductor
Clearances

50°C

Checking interphase
conductor spacing to avoid
clashing

T WARM
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Determine Design Inputs/Parameters, Initial Consents/DA

P
-

Select Route
]
Select Conductor Type and Size
]
Select Structure and Pole-top Construction Types
]

Conduct Route Survey and Draw Ground Line Profile

Select Conductor Stringing Tension
and Determine Typical Span Length

MNominate Pole Positions, Heights/Strengths
and Pole top Construction Types

Draw Circuit Profile

Check Vertical Clearances

]
Check for Uplift

l
Check Horizontal Clearances
]
Check Structure Capacity Matches Mechanical Forces
]

Mominate Fittings and Other Requirements

l
Design Satisfactory?

YES

NO

Document Design
Seek Approvals
Review and Verification
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TYPE APPLICATION NOMINAL SIZES TYPICAL APPLICATION

AAC «  ForLV lines where LV ABC is unsuitable (for example  |MERCURY (7/4.50) Normal line segments

All Aluminium Conductor long spans)

(AAC/1350) «  Refer NS109 and NS125 regarding criteria for use of For LV or 11kV, used as the main
bare LV conducter or LV ABC PLUTO (19/3.75) feeder ‘trunk’ from a substation, or to

+ Standard conductor for new HV mains, except for sites supply large loads (>320A)

where use of CCT is warranted

TRITOM (37/3.75
+ Has good conductivity and low weight ¢ )

Limitations: Generally used at 33kV and above

+  AAC's lower strength means that it is not suitable for very URANUS (61/3.25)
long rural spans (ACSR may be preferable)

AAAC CHLORINE (7/2.50) Spur lines, rural areas with light loading
All Aluminium Alloy Conductor g o) : f

ly used, but may be required for long HV spans in
(AAACI120) coastal areas (where ACSR would suffer from corrosion) HYDROGEN (7/4.50) Normal feeder segments

KRYPTOMN (19/3.25) Main feeder ‘trunk’ from a substation

ACSR *  Good for long, tightly-strung spans in rural areas where | APPLE (6/1/3.00) Spur lines, rural areas with light loading
Aluminium Conductor electrical loads are light
Galvanised Steel Reinforced e .
(AGSRIGZ/1350) » Has greater strength than AAC, but inferior conductivity  |cyerpy (6/4.75 + 7/1.60) | Normal feeder segments

e Corrosion of steel strands can be a problem for lines
close to the coast, particularly on smaller size conductors
(AAAC may be preferable) LEMON (30/7/3.00)
e Conductors such as RAISIN (3/4/2.50) may be unsuitable Generally used at 33kV and above

in the vicinity of a zone substation due to the high fault OLIVE (54/7/3.50)
levels on the network

HDCu Obsolete — use only for repairs or minor modifications to
(Hard-Drawn Copper) existing mains

Obsolete — Refer clause 5.1.4
stiGz SC/GZ 3/2.75 shall be the minimum conductor
(Steel Conductor —Galvanised) size to reduce the risk of conductor failure if

struck directly by lightning.

Gle g BB ol sy Jou (VY -Y) Jou

TYPE APPLICATION NOMINAL SIZES TYPICAL APPLICATION
LV ABC LV Distribution 95mm? Normal single dwelling residential areas
LV Aerial Bundled Conductor | « Refer NS109 and NS125 regarding criteria for use of bare LV
(Hard Drawn Aluminium) conductor or LV ABC 150mm? Commerciallindustrial areas with loads in
Limitations: range 200A — 280A.
+ Unsuitable for long spans—not suitable for tight stringing 2 x 95mm? Where loads are likely to exceed 280A.
Parallel at 100m (max.) intervals
ccT HV Distribution 80mm? Spur lines, rural areas with light loading
Covered Conductor — Thick * Refer to NS126 regarding criteria for use of bare HV
(AAAC 1120) conductor or CCT
120mm? Normal feeder segments
Limitations

. Shalllunly be used where shielded (such as by vegetation) 180mm? Main feeder ‘trunk’ from a substation, or

+ CCT is more costly than bare AAC and shall not be used to supply large loads (>370A)
unless warranted for the site conditions

+ Unsuitable for long spans (>120m) and not suitable for
tight stringing

» Weight and wind loading is greater than for bare
conductors and may cause excessive loading on
structures

+ Restrictions on use of Live Line techniques
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45°-60°

CONCRETE

BLADE
om0 4 5k Jlait (>lyb slesal, (1) -Y) S

8.4.1 Ground stays

The following table provides available stay wire sizes and loads
to be used when designing for stays.

Table 23 - Stay Wire Sizes and Capacity

aPapgPa
qa 4

>
>
>
4
L4
3
4
[

Steel Stay Wire Stay Wire Maximum Design Load
Breaking Load (kN)
(kN UTS) Strength Factor 0.8
7/2.75 49 39.2
19/2.00 70.5 56.4
2x19/2.00 141.0 112.8
16mm Wire Rope 184 147.2

CONCRETE

45°-60°

Applied Top Load (Fy,)
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CONDUCTOR ™~
FOSTION - CONDUCTOR S - CONDUCTOR
UNOER WIND ——__ ,/ POSIT) ~_
% el &/ - INSTLLAR 97 vemiD
T | N _— \ -
% gl I .
=
ot Fal BLOWOUT WEE BLOWOUT FoG
k 'OUTER CONDUCTORS i
‘THESE DIMENSIONS ABPLY IF THE EASEMENT CORRIDOR
HEIGHT OF THE RAILING (OR SIMILAR)
PLUS DISTANCE E |S GREATER
THAN DISTANCE O
HORIZONTAL CLEARANCE
BETWEEN CONDUCTORS AND EASEMENT BOUNDARIES
Figure 29 - Figure around mains - refer to Table 28 and Table 29
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Table 28 - Minimum clearance from ground

Distance to ground in any direction

g Nominal System Voltage
75} 11KV, 22KV,
- LOCATION LV insulated and 12.7kV —
= or bare SWER bare or
= covered
m m
. 6.0 75 75 75 75
A | Over the carriageway of roads (5.5) &7 67 6.7 &.1)
6.0 6.0 6.0 7.0 75
B Over land other than the carriageway of roads (55) (55) (55) ©7) 67)
¢ | Over land which, due to its steepness or 50 5.0 5.0 6.0 6.0
swampiness, is not traversable by vehicles 4.5) 4.5) (4.5) (5.5) (5.5)

Table 29 - Minimum clearance from structures, buildings and easement boundaries

Lv 11kV to 33kV 66KV to 132kV

Insulated Bare or Bare or Insulated Insulated Bare or
LOCATION covered covered with earthed  without earthed Bare

neutral active screen screen EUTEEL

(LV ABC)

DIMENSION

m m m m m m m

p | Vertically above tnose parts of any structure

normally accessible to persons 27 27 3T 27 37 45 5.0

Vertically above those parts of any structure
E | not normally accessible to persons but on 2.0 2.7 27 2.7 27 37 45
which a persen can stand

In any direction (other than vertically above)
from those parts of any structure normally

F | accessible to persons, or from any part not 1.0 0.9 1.5 1.5 15 2.1 3.0
normally accessible fo persons but on which
a person can stand

In any direction from those parts of any

structure not normally accessible to persons 01 0.3 06 0.1 0.6 15 25
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Technical Connection Rules (TCR)
Power Generating Plants in the Low Voltage Grid (VDE-AR-N 4105)
Technical Connection Rules for Low-Voltage (VDE-AR-N 4100)

Technical Connection Rules for Medium-Voltage (VDE-AR-N 4110)

Technical Connection Rules for High-Voltage (VDE-AR-N 4120)
Technical Connection Rules for Extra High-Voltage (VDE-AR-N 4130)
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Standards

ANSI/API (American National Standards Institute/ American Petroleum Institute)

ANSI/ASME (American National Standards Institute/American Society of Mechanical
Engineers)
ANSI/IEEE(American National Standards Institute/Institute of Electrical and Electronics
Engineers)
ANSI/NEMA (American National Standards Institute/National Electrical Manufacturers
Association)

API (American Petroleum Institute)
CEA (Canadian Electricity Association)

IEC (International Electrotechnical Commission)
IEEE (Institute of Electrical and Electronics Engineers)
Institute of Petroleum
ISA (Instrument Society of America)

I1SO (International Organization for Standardization)
NEMA (National Electrical
NFPA (National Fire Protection Association)
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Standards
NRCC (National Research Council Canada)
UL (Underwriters Laboratories Inc.)
ULC (Underwriters’ Laboratories of Canada)
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Standards Describtion
B44-07, Safety Code for Elevators and Escalators
CAN/CSA-B44.1-04/ASME . .
A17.5-2004, Elevator and Escalator Electrical Equipment
B52-05, Mechanical Refrigeration Code
CAN/CSA-B72-M87 Installation Code for Lightning Protection Systems
(R2003),

CAN/CSA-B137 Series-05, Thermoplastic Pressure Piping Compendium
CAN/CSA-B149.1-05, Natural Gas and Propane Installation Code
CAN/CSA-B149.2-05, Propane Storage and Handling Code

CAN/CSA-B355-00 (R2005), Lifts for Persons with Physical Disabilities

CAN/CSA-B613-00 (R2005), Private Residence Lifts for Persons with Physical Disabilities

CAN/CS'A‘('é:zzozdé)No' 0-M31 General Requirements — Canadian Electrical Code, Part Il
C22.2 No. 1-04, Audio, Video, and Similar Electronic Equipment
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Standards

Describtion

C22.2 No. 3-M1988 (R2004),

Electrical Features of Fuel-Burning Equipment

CAN/CSA-C22.2 No. 14-05,

Industrial Control Equipment

C22.2 No. 22-M1986
(R2008),

Electrical Equipment for Flammable and Combustible Fuel Dispensers

C22.2 No. 25-1966 (R2004),

Enclosures for Use in Class Il Groups E, F, and G Hazardous
Locations

C22.2 No. 30-M1986
(R2007),

Explosion-Proof Enclosures for Use in Class | Hazardous Locations

C22.2 No. 33-M1984
(R2004),

Construction and Test of Electric Cranes and Hoists

C22.2 No. 41-07,

Grounding and Bonding Equipment

C22.2 No. 77-95 (R2004),

Motors with Inherent Overheating Protection

C22.2 No. 82-1969 (R2004),

Service MastsTubular Support Members and Associated Fittings for
Domestic and Commercial

CAN/CSA-C22.2 No. 106-05,

HRC Fuses

C22.2 No. 107.1-01 (R2006),

General Use Power Supplies

C22.2 No. 111-00 (R2005),

General-Use Snap Switches

CAN/CSA-C22.2 No. 114-
M90 (R2005),

Diagnostic Imaging and Radiation Therapy Equipment

C22.2 No. 124-04,

Mineral-Insulated Cable

C22.2 No. 125-M1984
(R2004),

Electromedical Equipment

C22.2 No. 126.1-02 (R2007),

Metal Cable Tray Systems

CAN/CSA-C22.2 No. 130-03

Requirements for Electrical Resistance Heating Cables and Heating

(R2008), Device Sets
CAN/CSA-C22.2 No. 130.1- Heat-Tracing Cable Systems for Use in Industrial Locations
M90 (R2001), (withdrawn)

C22.2 No. 137-M1981
(R2004),

Electric Luminaires For Use in Hazardous Locations

C22.2 No. 141-02 (R2007),

Unit Equipment for Emergency Lighting

C22.2 No. 145-M1986

Motors and Generators for Use in Hazardous Locations

(R2004),
C22.2 No. 152-M1984 . .
(R2008), Combustible Gas Detection Instruments
CAN/CSA-C22.2 No. 157-92 | Intrinsically Safe and Non-Incendive Equipment for Use in Hazardous
(R2006), Locations
i Attachment Plugs, Receptacles, and Similar Wiring Devices for Use in
C222 ’(\IF?ZSS% M1987 Hazardous Locations: Class I, Groups A, B, C, and D; Class Il, Groups
' G, in Coal or Coke Dust, and in Gaseous Mines
C222 l(\llé)z.olgg)-M1984 Cables and Cable Glands for Use in Hazardous Locations

C22.2 No. 178-1978 (R2006),

Automatic Transfer Switches

C22.2 No. 211.0-03 (R2008),

General Requirements and Methods of Testing for Nonmetallic
Conduit

C22.2 No. 213-M1987

Non-incendive Electrical Equipment for Use in Class I, Division 2

(R2008), Hazardous Locations
CAN/CSA-C22.2 No. 248 Low-Voltage Fuses
series (R2005), g
CAN/CSAS;&%;'Z No. 601 Medical Electrical Equipment
CAN/CSA-C22.2 No. 60079- | RequirementsElectrical Apparatus for Explosive Gas Atmospheres —
0-07, Part 0: General
CAN/CSA-C22.2 No. 60079- Electrical Apparatus for Explosive Gas Atmospheres — Part 1:
1-07, Flameproof Enclosures “d”
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Standards Describtion
CAN/CSA'CSE'Z No. 60529- Degrees of Protection Provided by Enclosures (IP Code)

CAN/CSA-C22.3 No. 1-06,

Overhead Systems

CAN/CSA-C22.3 No. 7-06,

Underground Systems

C83-96 (R2005),

Communication and Power Line Hardware

CAN3-C235-83 (R2006),

Preferred Voltage Levels for AC Systems, 0 to 50KV

CAN/CSA-C282-05,

Emergency Electrical Power Supply for Buildings

CAN/CSA-C50052-99

Cast Aluminium Alloy Enclosures for Gas-Filled High-Voltage

(R2007), Switchgear and Controlgear
CAN/CSA-C50064-99 Wrought Aluminium and Aluminium Alloy Enclosures for Gas-Filled
(R2007), High-Voltage Switchgear and Controlgear
CAN/CSA-C50068-99 Wrought Steel Enclosures for Gas-Filled High-Voltage Switchgear and
(R2007), Controlgear
CAN/CSA-C50069-99 Welded Composite Enclosures of Cast and Wrought Aluminium
(R2007), Alloys for Gas-Filled High-Voltage Switchgear and Controlgear
CAN/CSA-C50089-99 Cast Resin Partitions for Metal-Enclosed Gas-Filled High-Voltage
(R2007), Switchgear and Controlgear

CAN/CSA-C62155:06,

Hollow Pressurized and Unpressurized Ceramic and Glass Insulators
for Use in Electrical Equipment with Rated Voltages Greater Than
1000 V

CAN/CSA-E60079-2-02

Electrical Apparatus for Explosive Gas Atmospheres — Part 2:

(R2006), Electrical Apparatus — Type of Protection “p”
CAN/CSA-E60079-5-02 Electrical Apparatus for Explosive Gas Atmospheres — Part 5:
(R2006), Powder Filling “q”
CAN/CSA-E60079-6-02 Electrical Apparatus for Explosive Gas Atmospheres — Part 6: Oil-
(R2006), Immersion “0”
CAN/CSA-E60079-7-03 Electrical Apparatus for Explosive Gas Atmospheres — Part 7:
(R2008), Increased Safety “e”
CAN/CSA-E60079-11-02 Electrical Apparatus for Explosive Gas Atmospheres — Part 11:
(R2006), Intrinsic Safety “i”
CAN/CSA-E60079-15-02 Electrical Apparatus for Explosive Gas Atmospheres — Part 15:
(R2006), Electrical Apparatus with Type of Protection “n”
CAN/CSA-E79-18-95 Electrical Apparatus for Explosive Gas Atmospheres — Part 18:
(R2004), Encapsulation “m”

CAN/CSA-E61241-1-1-02
(R2006),

Electrical Apparatus for Use in the Presence of Combustible Dust —
Part 1-1:Electrical Apparatus Protected by Enclosures and Surface
Temperature Limitations — Specification for Apparatus

CAN/CSA-M421-00
(R2007),

Use of Electricity in Mines

S413-07,

Parking Structures

CAN/CSA-Z32-04,

Electrical Safety and Essential Electrical Systems in Health Care
Facilities

CAN/CSA-Z240 MH Series-
92 (R2005),

Mobile Homes

Z240 RV Series-08,

Recreational VVehicles

CAN/CSA-Z241 Series-03,

Park Model Trailers

CAN/CSA-Z267-00 (R2006),

Safety Code for Amusement Rides and Devices

2662-07,

Oil and Gas Pipeline Systems
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mplemented Version | Version
ANSI 05.1
Specifications and Dimensions for 2002, 2008, 2017 ANSI
2015, 2017
Wood Poles
ANSI/TIA/EIA 222
Structural Standards for Steel Rev.F, G Rev. G TIA Online
Antenna Towers and Antenna 1996, 2006 2006
Supporting Structures
AS3995
Design of Steel Lattice Towers and 1994 1994 IHS Global
Masts
AS4100
Steel Structures 1998 1998 IHS Global
AS/NZS 1170.2
Structural Design Actions Part 2: 2002 2002 IHS Global
Wind Actions
AS/NZS 7000
Overhead Line Design - Detailed 2001, 2016 2016 NewZealand Standards
Procedures
ASCE Standard 10
Design of Latticed Steel L
Transmission Structures 2015 2015 2020 ASCEOF;LILZL:)(:raenons
(Previously known as ASCE
Manual 52)
ASCE Standard 48 2005, 2001 2011 2018 ASCE Publications

Bookstore
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https://webstore.ansi.org/Standards/ANSI/ANSIO52017
http://www.tiaonline.org/standards/catalog/index.cfm
http://global.ihs.com/
http://global.ihs.com/
http://global.ihs.com/
http://www.standards.co.nz/
http://www.asce.org/booksandjournals
http://www.asce.org/booksandjournals
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Implemented Version | Version
Structures
(Previously known as ASCE
Manual 72)
ASCE Manual 74
Guidelines for Electrical ASCE Publications
Transmission Line Structural 1991, 2009 2009 Bookstore
Loading
British Standard 8100
Lattice Towers and Masts - Code of Techstreet
Practice for Strength Assessment of 1999 1999 IHS Global
Members of Lattice Towers and
Masts
CIGRE Brochure 207
Thermal Behavior of Overhead 2002 2002 CIGRE
Conductors
CSA S37
Antennas, Towers, and Antenna- 2001 2001 Shop CSA
Supporting Structures
ECCS
Recommendations for Angles in
Lattice Transmission Towers, 1985 1985 BSI Global
European Convention for
Constructional Steel Work
. . European Committee
EN50341-1:2001, ENS0341-1:2012 | 551 9012 2012 for Electrotechnical
CENELEC o
Standardization
EN50341-3-2 European Committee
National Normative Aspects (NNA) 2001 2001 for Electro'gech_nlcal
. Standardization
esh sl Sezk sl
EN50341-3-9, EN50341-2-9
National Normative Aspects (NNA)
for The United Kingdom and 2001, 2015 2015 BSI Global
Northern Ireland
EN50341-3-17 European Comm?ttee
National Normative Aspects (NNA) 2001 2001 for Electrot_ech_nlcal
Standardization
J&n sln Jbs s sl
EN50341-2-22 European Comm?ttee
National Normative Aspects (NNA) 2016 2016 for Electrot_ech_nlcal
) Standardization
o sl Obetd sl
ESAA C(b)1-2003
Guidelines for Design and
Maintenance of Overhead 2003 2003 SAI Global
Distribution and Transmission Lines
ENV 1991-2-4
Euro code 1: Basis of design and 1991 1991 BSI Global
actions on structures
IEC 60826
Design criteria of overhead 2003, 2017 2017 IEC
transmission lines
IEEE-738
Standard for Calculating the 1993, 2006, 2012 IEEE Standards
Current-Temperature Relationship 2012 Association

of Bare Overhead Conductors
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1S 802 India Standard 802,
Use of Structural Steel in Overhead Bureau of Indian
Transmission Line Towers - Code 1995, 2015 2015 Standards, New Dehli,
of Practice India
1997, 2002,
National Electric Safety Code 2007,2012, | 2012 | 2022 IEEE Standards
Association
2017
PN-90/B-03200
Steel Structures Design Rules 1990 Ol
(o)
SP 16.13330.2011
SNiP (Russia) 2011 2011 )
TP.DL 12.01
Transmission line loading code 2003 oy e
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Standards Title Describtion

(September 2011) Protection system against lightning with lightning

NFC 17-102 Protection against lightning | conductor triggering device.

UTE C 17-106 Guide - lightning counters

UTE C 17-100-2 | Protection against lightning | Part 2: Risk Assessment (correspondence: EN 62305-2).

Components Protection

NF EN 50164-1 against Lightning

Part 1: Requirements for connection components.

Components Protection Part 2: Requirements for conductors and earth

NF EN 50164-2 against Lightning electrodes.

Components Protection

NF EN 50164-3 against Lightning

Part 3: requirements for spark gaps.

NF EN 62305-3 | Protection against lightning | Part 3: Physical damage to structures and life hazard.

Indirect Lightning Protection Standard (Low Voltage Protection by lightning arrester)

Part 1: General principles
IEC 62305-1-2- Protection against lightning Part 2: Risk management

3-4 Part 3: Physical damage to structures and life hazard
Part 4: Power Networks and communication structures

Part 11: arresters connected to low voltage distribution
systems - Requirements and tests.

Part 12: Principles of selection and application.

Part 22: Principles of selection and application.

IEC EN 61643 Low voltage arresters

Lightning protection- Fibre optic installations

IEC 61663-1 Telecommunication lines | Lines using metallicconductors

Requirements for earthing enhancing compounds
Requirements for lightning strike counters (LSC)
Requirements for earth electrode inspection housings
and earth electrode seals

Requirements for conductor fasteners

Requirements for isolating spark gaps (ISG)
Requirements for conductors and earth electrodes
Requirements for connection components

Lightning protection
IEC 62561 system components
(LPSC)
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http://standards.ieee.org/nesc
http://standards.ieee.org/nesc
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