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Why is Creep ALWAYS a Factor? 

Introduction 

Many critical decisions in line design are made based on two points in a cable’s service life: its “Initial” state, and 

its “Final” state. A cable in its “Initial” state is as-manufactured, and has never experienced stress due to tension. 

Generally, line tensions are greatest at the time of cable installation, and so “Initial” tensions will govern the 

strength capacity of structures, hardware, and more. However, greatest sag and therefore minimum clearance 

generally occur at a cable’s “Final” state. This state describes a cable that has experienced inelastic deformation 

due to one of two causes: an extreme weather loading event, or a phenomenon known as “creep.” 

PLS-CADD, PLS-CADD/LITE and PLS-CADD/ULTRALITE refer to these causes as two separate “Final” cable 

conditions: Load and Creep, respectively. In some menus, such as “Display Condition” at Sections/Table, there is 

also a “Max Sag” option. This option simply displays the cable at either the Creep or Load condition depending on 

which results in the greatest sag for the span in question. 

Engineers often want to know the sag and tension values associated with a cable’s “Initial” and “Final” states. We 

are frequently asked why PLS-CADD, PLS-CADD/LITE and PLS-CADD/ULTRALITE sag-tension reports include both 

the Creep and Load conditions instead of just a single "Final" condition. This is done because wire creep is always 

a factor regardless of whether a heavy loading event occurs or not. This Technical Note explains why the Creep 

condition always matters. 

First, let's explain the differences between the Creep and Load conditions of a cable: 

• Creep refers to a cable after permanent elongation over time due to everyday tensions. Since

temperatures fluctuate year-round, it is common practice that this "everyday tension" be averaged as the

tension that occurs in the cable at 60°F (≈15°C). In warmer regions, this assumed average temperature

may be greater (this decreases the average tensions, resulting in less permanent elongation and decreases

the effect of Creep). In colder regions, this assumed average temperature may be lower (this increases the

average tensions, resulting in more permanent elongation and increases the effect of Creep). A cable

elongating due to creep never reaches an “endpoint” at which elongation ceases entirely; however, it is

typical to consider the amount of elongation due to creep which has occurred after 10 years as a cable’s

“fully-crept” state. After the cable has crept, all sag and tension calculations are affected by the

permanent elongation.

• Load refers to a cable after permanent elongation due to a heavy loading event such as heavy ice or

extreme wind. A heavy loading event will result in permanent elongation of the cable at any point in the

cable’s service life: the day after it is installed, or anytime over the cable's life. The likelihood of heavy

loading event occurring is related to the design return period: 25, 50, or even 100 years. After a heavy

mailto:info@powerlinesystems.com
https://www.powerlinesystems.com/


© Power Line Systems, 2026  2 

loading event has occurred, all sag and tension calculations are affected by the permanent elongation. 

One key difference between this Load condition and the Creep condition is that a heavy loading condition 

may never actually occur, whereas permanent elongation due to Creep is guaranteed for many types of 

cables. 

Figure 1 below shows the menu in PLS-CADD and PLS-CADD/LITE for selecting weather cases used in calculating 

permanent cable deformation at both the Creep and Load conditions. 

 

Figure 1: “Weather cases for permanent stretch due to Creep and Load” table as found at Criteria/Creep-Stretch 

Note that multiple weather cases may be input for the Load condition calculations. PLS-CADD, PLS-CADD/LITE and 

PLS-CADD/ULTRALITE will automatically determine the weather case resulting in the greatest permanent 

deformation, and use that case for wire modeling at the Load condition. 

Cable conditions are discussed in depth in CIGRE Brochure 324, Task Force B2.12.03 "Sag-Tension Calculation 

Methods for Overhead Lines", which can be purchased at the eCIGRE online bookstore. This document is an 

excellent resource for any questions about the behavior of sag and tension or understanding the underlying 

theories and calculations. 

 

 

 

 

 

 

 

 

 

https://www.e-cigre.org/publications/detail/324-sag-tension-calculation-methods-for-overhead-lines.html
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Creep vs. Load: Designing for the “Worst” Case 

Now that we understand the basics of the Creep and Load conditions, let's discuss why these concepts are 

important and why both should always be considered by the engineer. 

A good design accounts for the “worst” case scenarios. In the context of this Technical Note, we are primarily 

concerned with sag and tension: greatest tension values, and greatest sag. Let’s consider Figure 2 for a moment: 

 
Figure 2: A wire displayed at Initial, Creep, and Load conditions 

In that example, clearly the greatest sag will occur if the cable ever permanently elongates due to an extreme 

loading event. So, the sag and tension associated with the cable’s Load condition should be considered the “Final” 

value, correct? No, not necessarily. 

The nuance comes into play when we consider the probability of the Load or Creep “Final” cable states occurring. 

The fundamental concept of this Technical Note is that extreme loading events—and thus the Load condition—

are not guaranteed to ever occur. Most heavy loading events considered in line design have 25, 50, or even 100-

year return periods. There is a small chance the cable will experience a heavy loading event during these return 

periods, but there is an even greater chance the event will never occur at all. This doesn’t mean the Load condition 

should be disregarded altogether, but a prudent engineer should make decisions with this concept in mind. 

On the other hand, the Creep condition is simply a function of time and will always occur. Although there are now 

specialized wire types which creep either minimally or not at all, most cables are guaranteed to permanently 

elongate due to creep over time. 

Let’s consider the cable in Figure 2 again. If a heavy loading event occurs during the life of the line and the cable 

sags as shown by the Load condition, clearances must be maintained. In this case, the “Final” sag should be 

associated with the Load condition since it results in the minimum clearance buffer. The “Final” tension, however, 

should be associated with the Creep case. This ensures that maximum “Final” tensions considered during design 

are not lessened due to the possibility of a heavy loading event occurring, even if the larger sags associated with 

a heavy loading event govern in clearance checks. 

To illustrate this idea with a more specific example, let’s turn to NESC Rule 261H1c. This rule states that vibration 

mitigation devices must be installed when tension associated with a cable in its “Final” state exceeds 25% of that 

cable’s rated breaking strength (RBS). Though newer editions of the NESC now specify this “Final” condition to be 

from creep rather than a loading event, let’s assume in this example we are considering the Load condition to be 
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“Final.” If PLS-CADD, PLS-CADD/LITE or PLS-CADD/ULTRALITE calculates a cable to be at 24% RBS when considering 

the Load condition, an engineer may decide vibration mitigation devices are not necessary. However, this is only 

true if the heavy loading event resulting in that 24% RBS actually occurs in the first few years after construction 

of the line. Otherwise, the cable will approach the Creep condition over time, and could maintain tensions at 

values significantly higher than 25% RBS. The cable is now at risk of experiencing fatigue failures due to Aeolian 

vibration since the decision to forego vibration mitigation devices was based on tensions that the cable never 

experienced. 

The “Final” cable condition for the “worst” case scenario depends on the context, and the desired data. Cables 

must be designed based on both of these possible “Final” conditions to meet the applicable code clearances and 

ensure proper dampening. For this reason, PLS-CADD, PLS-CADD/LITE and PLS-CADD/ULTRALITE include both the 

Creep and Load conditions in sag-tension reports. 
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Case Study  

We conclude with a case study that can be easily recreated to reiterate the concepts covered in this Technical 

Note. This example was created in PLS-CADD/ULTRALITE so that it can be recreated even by users without full PLS-

CADD or PLS-CADD/LITE licenses. The .bak file download link can be found on the first page of this document. 

Case 1 

• Drake ACSR 

• 1000' Ruling Span 

• 2023 NESC Heavy Loading (1/2" ice, 4 psf wind, 0°F) 

• Additionally, a utility-specified Extreme Ice loading (1½" ice, no wind, 30°F) 

Using PLS-CADD or PLS-CADD/LITE:  

1. Modify the Weather Cases table in the 2023 NESC Heavy criteria file to reflect the Extreme Ice case. 

2. Next, set the Extreme Ice weather case as the controlling case for the “final after Load" condition in the 

table shown in Figure 3a. 

3. In this example, we will only consider the Load condition to represent the cable in its “Final” state. To 

reflect this assumption in the model, find the “Tension Limits for Automatic Sagging & Checking of Wires.” 

Update the “Cable Condition” value in Row 5 to “Load.” 

4. Ensure all other inputs are as shown in Figure 3b, and create a Sag-Tension report by clicking the 

corresponding button. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 3a and 3b: Inputs in PLS-CADD/ULTRALITE 

https://www.powline.com/files/criteria/2023_nesc_heavy_grade_b_only.CRI
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The resulting sag-tension report is shown below: 

 

Figure 4: Example sag-tension report for Drake ACSR 

As discussed previously, NESC Rule 261H1c specifies tension limitations for open supply conductors: 35% of 

ultimate tension at the “Initial” condition, and 25% of ultimate tension at the “Final” condition. In this example, 

the Load condition is assumed to be “Final.”  

If only the Load condition is considered, then the two tension limitations required by the NESC appear to be 

satisfied. In reality, the cable is exceeding the NESC limit by 5% at the Creep condition if a heavy loading event 

does not occur in the first 10 years after construction. This is something that we simply cannot accurately predict 

and certainly cannot rely upon occurring. 

"Creep is ALWAYS a factor!” 



TYPE='***PLSBACKUPFILE***' VERSION='3.1' UNITS='US' SOURCE='PLS-CADD Version 21.08' USER='Power Line Systems, Inc.' FILENAME='C:\Users\Public\Documents\PLS\PLS_CADD\examples\cables\drake_acsr.wir'
C:\Users\Public\Documents\PLS\PLS_CADD\examples\cables\drake_acsr.wir
         520 text 1
2025 12 31 15 16 9
TYPE='CABLE FILE' VERSION='9' UNITS='US' SOURCE='PLS-CADD Version 12.04' USER='Power Line Systems, Inc.' FILENAME=''
795 kcmil 26/7 Strands DRAKE ACSR - Adapted from 1970's Publicly Available Data
drake_acsr
2 10000
0.7264
1.108
1.094
31500
DATA ON THIS LINE IS NOT USED
-1213 44308.1 -14004.4 -37618 30676
-544.8 21426.8 -18842.2 5495 0
64000
0.00128
-69.3 38629 3998.1 -45713 27892
47.1 36211.3 12201.4 -72392 46338
37000
0.00064
70
0 ; num_pts
1 ; cable_file_type
0.1166 0.139 77 167 0.5 0.5 180.203 41.316 0 0
1
0
0
TYPE='***PLSBACKUPFILE***' VERSION='3.1' UNITS='US' SOURCE='PLS-CADD Version 21.08' USER='Power Line Systems, Inc.' FILENAME='C:\Users\Public\Documents\PLS\PLS_CADD\examples\cables\'
C:\Users\Public\Documents\PLS\PLS_CADD\examples\cables\
           0 directory 1
1900 1 1 1 1 1
TYPE='***PLSBACKUPFILE***' VERSION='3.1' UNITS='US' SOURCE='PLS-CADD Version 21.08' USER='Power Line Systems, Inc.' FILENAME='C:\Users\Public\Documents\PLS\PLS_CADD\examples\struct\'
C:\Users\Public\Documents\PLS\PLS_CADD\examples\struct\
           0 directory 1
1900 1 1 1 1 1
TYPE='***PLSBACKUPFILE***' VERSION='3.1' UNITS='US' SOURCE='PLS-CADD Version 21.08' USER='Power Line Systems, Inc.' FILENAME='\\NAS\shared\Tech Notes\Why is Creep Always a Factor\Why is Creep Always a Factor_Case Study.ult'
\\NAS\shared\Tech Notes\Why is Creep Always a Factor\Why is Creep Always a Factor_Case Study.ult
       33721 text 1
2026 1 8 14 48 54
TYPE='ULT FILE' VERSION='17.07' UNITS='SI' SOURCE='PLS-CADD Version 21.08' USER='Power Line Systems, Inc.' FILENAME='//Why is Creep Always a Factor_Case Study.ult'
1
C:\Users\Public\Documents\PLS\PLS_CADD\examples\cables\drake_acsr.wir
304.8 0 30.48 0 1 304.8 4 15.5556 32354.1 2026.47 0.287392 5.73329 'I'
10 1 1 1 1 0 0 32896 255 16711680 'C' 'L' '60 Deg F' '60 Deg F'
TYPE='PLT FILE' VERSION='4.4' UNITS='US' SOURCE='PLS-CADD Version 21.08' USER='Power Line Systems, Inc.' FILENAME='//Why is Creep Always a Factor_Case Study.ult'

3 1 1 1 0 0 0
0 ; # shapes for each shape shape index, # points, x,y for each point
Preview
0 0 '' ''
1 0 '' ''
2 0 '' ''
1 2 1 192 'Span' 0 0 'Span' 0 0 0 0 0 255 0 0 0 '' ''
-32.808399 0 0
0 0 0
32.808399 0 0
0 0
TYPE='CRI FILE' VERSION='105' UNITS='US' SOURCE='PLS-CADD Version 21.08' USER='Power Line Systems, Inc.' FILENAME='//Why is Creep Always a Factor_Case Study.ult'
1 ; m_iStringingDataWindDir
I ; m_cStringingDataCondition
60 Deg F
; weather
23
'NESC Heavy District Loading (250B)' 0.3 0.002558571382 4 0.5 0 56 0 1 0 0 1 'None' '1' '1'
'NESC Extreme Wind (250C)' 0 0.002558571382 20.736 0 0 0 60 1 60 60 1 'NESC 2023' '1' 'NESC 2023'
'NESC Concurrent Ice and Wind (250D)' 0 0.002558571382 4.096 1 0 56 15 1 15 15 1 'None' '1' '1'
'Extreme Ice' 0 0.002558571382 0 0.5 0 56 30 1 30 30 1 'None' '1' '1'
'Cold Uplift' 0 0.002558571382 0 0 0 0 -20 1 -20 -20 1 'None' '1' '1'
'Maximum Operating' 0 0.002558571382 0 0 0 0 212 1 90 212 1 'None' '1' '1'
'NESC Tension Limit (261H1c)' 0 0.002558571382 0 0 0 0 0 1 0 0 1 'None' '1' '1'
'NESC Blowout 6PSF' 0 0.002558571382 6 0 0 0 60 1 60 60 1 'None' '1' '1'
'No Wind (SWING 1)' 0 0.002558571382 0 0 0 0 60 1 60 60 1 'None' '1' '1'
'Moderate Wind (SWING 2)' 0 0.002558571382 6 0 0 0 32 1 32 32 1 'None' '1' '1'
'Moderate Wind (SWING 3)' 0 0.002558571382 6 0 0 0 60 1 60 60 1 'None' '1' '1'
'High Wind (SWING 4)' 0 0.002558571382 20.736 0 0 0 60 1 60 60 1 'None' '1' '1'
'GALLOPING (SWING)' 0 0.002558571382 2 0.5 0 56 32 1 32 32 1 'None' '1' '1'
'GALLOPING (SAG)' 0 0.002558571382 0 0.5 0 56 32 1 32 32 1 'None' '1' '1'
'-20 Deg F' 0 0.002558571382 0 0 0 0 -20 1 -20 -20 1 'None' '1' '1'
'0 Deg F' 0 0.002558571382 0 0 0 0 0 1 0 0 1 'None' '1' '1'
'30 Deg F' 0 0.002558571382 0 0 0 0 30 1 30 30 1 'None' '1' '1'
'32 Deg F 1/2 Inch Ice' 0 0.002558571382 0 0.5 0 56 32 1 32 32 1 'None' '1' '1'
'60 Deg F' 0 0.002558571382 0 0 0 0 60 1 60 60 1 'None' '1' '1'
'90 Deg F' 0 0.002558571382 0 0 0 0 90 1 90 90 1 'None' '1' '1'
'120 Deg F' 0 0.002558571382 0 0 0 0 120 1 90 120 1 'None' '1' '1'
'167 Deg F' 0 0.002558571382 0 0 0 0 167 1 90 167 1 'None' '1' '1'
'212 Deg F' 0 0.002558571382 0 0 0 0 212 1 90 212 1 'None' '1' '1'
; m_wcpucoCableTension
5
I 60 'NESC Heavy District Loading (250B)' 0 0
''
I 80 'NESC Extreme Wind (250C)' 0 0
''
I 80 'NESC Concurrent Ice and Wind (250D)' 0 0
''
I 35 'NESC Tension Limit (261H1c)' 0 0
''
C 25 'NESC Tension Limit (261H1c)' 0 0
''
; m_wcpucoAutoSag
5
I 60 'NESC Heavy District Loading (250B)' 0 0
''
I 80 'NESC Extreme Wind (250C)' 0 0
''
I 80 'NESC Concurrent Ice and Wind (250D)' 0 0
''
I 35 'NESC Tension Limit (261H1c)' 0 0
''
C 25 'NESC Tension Limit (261H1c)' 0 0
''
; struct_wgtspan
3
I 'NESC Extreme Wind (250C)'
I 'Cold Uplift'
I 'NESC Heavy District Loading (250B)'
; struct_wndwgtspan_report
5
I 'NESC Heavy District Loading (250B)'
I 'NESC Extreme Wind (250C)'
I 'NESC Concurrent Ice and Wind (250D)'
I 'Cold Uplift'
I 'Extreme Ice'
15 ; Groups
'All' 'Built in group that all structures belong to' 1 0 0 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'Has DE' 'At least one dead end set on structure' 1 0 1 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'No DE' 'No dead end sets on structure' 1 0 2 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'All sets DE' 'All sets on structure are dead end' 1 0 3 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'Not all sets DE' 'At least one set on structure is not dead end' 1 0 4 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'Angle' 'Structure near nonzero line angle' 1 0 0 2 0 0 0 0 0 59 0.100584 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'PLS-POLE' 'PLS-POLE created structure' 1 1 0 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'PLS-POLE has DE' 'PLS-POLE created structure with at least one dead end set' 1 1 1 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'PLS-POLE no DE' 'PLS-POLE created structure without any dead end sets' 1 1 2 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'PLS-POLE angle' 'PLS-POLE created structure near nonzero line angle' 1 1 0 2 0 0 0 0 0 59 0.100584 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'TOWER' 'TOWER created structure' 1 2 0 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'TOWER has DE' 'TOWER created structure with at least one dead end set' 1 2 1 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'TOWER no DE' 'TOWER created structure without any dead end sets' 1 2 2 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'TOWER angle' 'TOWER created structure near nonzero line angle' 1 2 0 2 0 0 0 0 0 59 0.100584 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
'Exclude from GRID map' 'Do not include this structure in the GRID map view.' 0 0 0 0 0 0 0 0 0 59 0.100000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0 0.000000 ''
0
0
; struct_loads
30
I 0 0.000000 1.5 2.5 1.65 1.5 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B NA+' 1 0 0 'Wind on Face' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 1 0.000000 1.5 2.5 1.65 1.5 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B NA-' 1 0 0 'Wind on Face' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 0 0.000000 1 2.5 1.65 1 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B Uplift NA+' 1 0 0 'Wind on Face' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 1 0.000000 1 2.5 1.65 1 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B Uplift NA-' 1 0 0 'Wind on Face' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 0 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Extreme Wind (250C)' 'RULE 250C GRADE B NA+' 1 0 0 'NESC 2023' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 1 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Extreme Wind (250C)' 'RULE 250C GRADE B NA-' 1 0 0 'NESC 2023' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 0 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Concurrent Ice and Wind (250D)' 'RULE 250D GRADE B NA+' 1 0 0 'Wind on Face' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 1 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Concurrent Ice and Wind (250D)' 'RULE 250D GRADE B NA-' 1 0 0 'Wind on Face' 0 0 '' -1 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 0 0.000000 1 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 277 Insulators NA+' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 1 0.000000 1 1 1 1 0 0 0 0 0 0 0 0 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 277 Insulators NA-' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 0 0.000000 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 'Extreme Ice' 'Extreme Ice NA+' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 1 0.000000 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 'Extreme Ice' 'Extreme Ice NA-' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 0 0.000000 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 'Cold Uplift' 'Uplift' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 9 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Extreme Wind (250C)' 'RULE 261A' 1 0 0 'NESC 2023' 0 0 '' -1 0 'Back+Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All
I 0 0.000000 1.5 2.5 1.65 1.5 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B NA+ DE Back' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1.5 2.5 1.65 1.5 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B NA- DE Back' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 0 0.000000 1.5 2.5 1.65 1.5 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B NA+ DE Ahead' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1.5 2.5 1.65 1.5 1 0.65 1 0 0 0.9 0.65 0.65 1 1 0 0 'NESC Heavy District Loading (250B)' 'RULE 250B GRADE B NA- DE Ahead' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 0 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Extreme Wind (250C)' 'RULE 250C GRADE B NA+ DE Back' 1 0 0 'NESC 2023' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Extreme Wind (250C)' 'RULE 250C GRADE B NA- DE Back' 1 0 0 'NESC 2023' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 0 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Extreme Wind (250C)' 'RULE 250C GRADE B NA+ DE Ahead' 1 0 0 'NESC 2023' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Extreme Wind (250C)' 'RULE 250C GRADE B NA- DE Ahead' 1 0 0 'NESC 2023' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 0 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Concurrent Ice and Wind (250D)' 'RULE 250D GRADE B NA+ DE Back' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Concurrent Ice and Wind (250D)' 'RULE 250D GRADE B NA- DE Back' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 0 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Concurrent Ice and Wind (250D)' 'RULE 250D GRADE B NA+ DE Ahead' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1 1 1 1 1 0.75 1 0 0 0.9 0.75 0.75 1 1 0 0 'NESC Concurrent Ice and Wind (250D)' 'RULE 250D GRADE B NA- DE Ahead' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 0 0.000000 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 'Extreme Ice' 'Extreme Ice NA+ DE Back' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 'Extreme Ice' 'Extreme Ice NA- DE Back' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Ahead Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 0 0.000000 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 'Extreme Ice' 'Extreme Ice NA+ DE Ahead' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
I 1 0.000000 1 1 1 1 1 1 1 0 0 1 1 1 1 1 0 0 'Extreme Ice' 'Extreme Ice NA- DE Ahead' 1 0 0 'Wind on Face' 0 0 '' -1 0 'Back Spans' 7 10 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0 '' 0 0
1 ; Number of groups
All sets DE
; struct_interact
13
I 'NESC Heavy District Loading (250B)'
I 'NESC Heavy District Loading (250B)'
I 'NESC Heavy District Loading (250B)'
I 'NESC Heavy District Loading (250B)'
I 'NESC Extreme Wind (250C)'
I 'NESC Extreme Wind (250C)'
I 'NESC Concurrent Ice and Wind (250D)'
I 'NESC Concurrent Ice and Wind (250D)'
I 'NESC Heavy District Loading (250B)'
I 'NESC Heavy District Loading (250B)'
I 'Extreme Ice'
I 'Extreme Ice'
I 'Cold Uplift'
; vertical_clear
7
M 'NESC Heavy District Loading (250B)'
M 'NESC Extreme Wind (250C)'
M 'NESC Concurrent Ice and Wind (250D)'
M 'Maximum Operating'
M 'Extreme Ice'
I 'Cold Uplift'
M 'NESC Blowout 6PSF'
; phase_clear
2
C 'Maximum Operating'
C 'Maximum Operating'
; m_wcoInsulSwing
4
C 'No Wind (SWING 1)'
I 'Moderate Wind (SWING 2)'
C 'Moderate Wind (SWING 3)'
C 'High Wind (SWING 4)'
; m_wcoUplift
4
C 'No Wind (SWING 1)'
I 'Moderate Wind (SWING 2)'
C 'Moderate Wind (SWING 3)'
C 'High Wind (SWING 4)'
; DepartureAngle
7
M 'NESC Blowout 6PSF'
M 'NESC Extreme Wind (250C)'
M 'NESC Heavy District Loading (250B)'
M 'Maximum Operating'
M 'Extreme Ice'
I 'Cold Uplift'
C '60 Deg F'
'60 Deg F' ; Weather Case for Final After Creep
; WC for final after load
4
'NESC Heavy District Loading (250B)'

'NESC Extreme Wind (250C)'

'NESC Concurrent Ice and Wind (250D)'

'Extreme Ice'

0 ; old_global_section_display
'Maximum Operating' ; Global Display Weather Case
C ; old_global_section_display_condition
0 ; old_global_section_color
1 ; m_iDrawClearanceLineCenterAndSideProf
0 ; clearance_voltage
0 ; old_draw_all_phases
C ; asce_terrain_type
1 ; use_actual_max_tension
1 ; true_weight_span
42 4304
Typical 2023 NESC Draft2_3.25.22 Criteria File for PLS-CADD Created June 6, 2022 Version 17.28

Assumed NESC Heavy Combined Ice and Wind District Loading (Rule 250B)
Assumed 90 MPH Extreme Wind Loading (Rule 250C); To be verified by the Engineer of Record
Assumed 1" Extreme Ice with 40 MPH Concurrent Wind Loading (Rule 250D); To be verified by the Engineer of Record
Assumed Maximum Operating Temperature of 212 F; To be verified by the Engineer of Record
Assumed 1/2" Extreme Ice (Non-NESC); To be verified by the Engineer of Record
Assumed Grade B Construction; To be verified by the Engineer of Record

<<Illustration of NESC provisions include>>
   > Combined Ice and Wind District Loading NESC Heavy per Rule 250B, Page 225
  > Extreme Wind Loading per Rule 250C, Page 225, Coefficients and Gust Response Factors per Equations in Tables 250-2, 250-3(a), and 250-3(b)
  > Assumed 90 MPH Basic Wind Speed, 3 second Gust Wind Speed, Figure 250-2(a) Beginning on Page 235
**** PLEASE NOTE - NESC 2022 introduced a separate figure (250-2(b)) for Grade C, 3 second Gust Wind Speed, 50 year MRI. Engineering judgement should be
       used when choosing a wind speed for Rule 250C application.
  > Grade B Construction "Method A" per Table 253-1, Page 253 and Table 261-1, Page 265
  > Extreme Ice with Concurrent Wind Loading per Rule 250D, Page 225
  > Assumed 1" Basic Ice Diameter with Concurrent 40 MPH Basic Wind Speed, Figure 250-3 Beginning on Page 239
  > Cable Tension and Automatic Sagging Limits per Rule 261H1, Page 262
   **** NESC Rule 261H1c, Note 2 states that the �Final� tension limit be applied under the creep condition only.
   **** PLEASE NOTE - Many experts consider these maximum limits to be high and could lead to severe aeolian vibration.  As stated in NESC Rule 261H1b, PLS
          recommends checking with your cable manufacturer, damper manufacturer, and/or other standards for recommended values based on the actual vibration mitigation methods used ****
  > Insulator Mechanical Strengths per Rule 277, Page 272- Important Note for Strength Check:
   **** NESC Rule 277 specifically excludes Rule 253 Load Factors for checking the mechanical strength of insulators.  This criteria checks insulators for all weather conditions,
           including load factors.  This may be considered conservative by some and can be modified if desired. ****
   **** When specifying the insulator strength properties in Components/Insulators in TOWER and PLS-POLE, the manufacturer`s recommended load capacities shall be used
          per NESC Table 277-1.  This is normally the RTL and RCL values published by the non-ceramic insulator manufacturers.  See IEEE Std 1572-2004 IEEE Guide for Application
          of Composite Line Post Insulators for further clarification. ****
   **** User may prefer to add other specific load cases utilizing alternative Strength Factors ****
   **** Coordination of Load Factors, Strength Factors, and Component strength properties is the responsibility of the Engineer of Record ****
   **** See Tech Note at http://www.powline.com/products/nesc_insulators.html for additional discussion ****
  > Structure Loads criteria includes typical Full Structure DE cases
  > Structure Loads criteria includes extreme wind check per Rule 261A1c (Page 257), Rule 261A2e (Page 258), and Rule 261A3d (Page 258)

POWER LINE SYSTEMS, INC. IS NOT RESPONSIBLE FOR THE ACCURACY OF THE CONTENT HEREIN OR RESULTS OBTAINED FROM ITS USE ON ANY PROJECT.
THIS FILE IS PROVIDED FOR ILLUSTRATION ONLY.  CRITERIA SHOULD BE CHECKED AND MODIFIED AS NECESSARY BY THE AN ENGINEER IN RESPONSIBLE CHARGE,
FAMILIAR WITH THE NESC AND LOCAL REQUIREMENTS OF THE AREA IN WHICH THE PROJECT IS LOCATED, AND ITS APPLICATION.
ENGINEER OF RECORD MUST VERIFY EXTREME WIND, CONCURRENT ICE AND WIND, AND EXTREME ICE PARAMETERS FOR THEIR APPLICABLE REGION.
ENGINEER OF RECORD MUST VERIFY MAXIMUM OPERATING CONDITION FOR THEIR APPLICABLE PROJECT
ENGINEER OF RECORD MUST VERIFY CONDITIONS AND FACTORS USED FOR INSULATOR STRENGTH CHECKS
ENGINEER OF RECORD MUST ADD ANY ADDITIONAL CRITERIA THAT MAY BE REQUIRED BEYOND THE NESC
ENGINEER OF RECORD MUST REMOVE THIS DISCLAIMER AND MODIFY ALL NOTES ABOVE AS APPLICABLE WHEN ASSUMING CHARGE OF THIS CRITERIA
CC 1 0 'GALLOPING (SWING)' 'GALLOPING (SAG)' ;galloping
0 0 3 1.000000 0 0.000000 0.000000 0.000000 ; galloping
0 ; m_iOuterStrandsCompression
; cExportSapsSagsecLoads
0
0 ; iBogus
0 ; iBogus
0 ; dBogus
0 ; dBogus
0 ; dBogus
2 ; iSapsLevel
0 ; rgdStiffness[i][j]
0 ; rgdStiffness[i][j]
0 ; rgdStiffness[i][j]
0 ; rgdStiffness[i][j]
0 ; rgdStiffness[i][j]
0 ; rgdStiffness[i][j]
0 ; iNoL4Towers
0 ; iNoL4Symmetrical
0 ; iStrippedL4Towers
0 ; iNoL3Towers
15.55555556 ; m_dDefaultWireTemp
I ; m_cDefaultWireCondition
6.894737931e+10 ; m_dACSRMaxCompressiveStress
2 ; m_iUKNNATerrainType
1 ; m_dUKNNAReliabilityLevelPartialFactor
1 ; m_dUKNNAShapeFactor
0 ; m_iUKNNAComputeGRFForInsulator
2 ; m_iEN50341_2_9_2015_TerrainType
1 ; m_dEN50341_2_9_2015_IceShapeFactor
1 ; m_dEN50341_2_9_2015_ReliabilityLevelPartialFactor
1 ; m_iEN50341_2_9_2015_DesignApproach
10000 ; m_dEN50341_2_9_2015_HighAltitudeThreshold
0.1 ; m_dSAPSWindPower
10.0584 ; m_dSAPSWindRefHeight
2 ; m_iCenelecTerrainType
0 ; m_iCenelecOverrideZ0
0 ; m_dCenelecZ0Override

0 ; m_iCenelecLimitLm
0 ; m_dCenelecMaxLm
0 ; m_iCenelecGcOption
0 ; m_iCenelecCicOption
1 ; m_dCenelecCic
B ; m_cIECTerrainType
1 ; m_dIECIcedDragCoeff
0 ; m_iIECApplyWindOnIce
0 ; m_iSectionSortOrder
100 ; m_dTPNZSecLenForLite
2 ; m_dTPNZTerrainType
1 ; m_dTPNZIcedDragCoeff
1 ; m_dTPNZWindPressureUnitAction
0 ; m_iSagTenReportFE
-1.111111111 ; m_dStringChartTempStart
21.11111111 ; m_dStringChartTempStop
5.555555556 ; m_dStringChartTempInc
I ; m_cStringChartCondition
0 ; m_iStringChartIncludeConcentratedLoads
3 ; m_nStringChartWaves
1 ; m_dCB1IcedDragCoeff
1 ; m_iCBTerrainTypeAndRegion
1 ; m_iStrLoadsReportIncCri
0 ; m_iStrLoadsReportIncSpanLoads
1 ; m_iStrLoadsReportIncStructLoads
0 ; m_iStrLoadsReportIncMoments
1 ; m_iStrLoadsReportIncWind
1 ; m_iStrLoadsReportIncJntLbl
0 ; m_iStrLoadsReportIncSetPhase
800 ; m_iStrLoadsReportPicWidth
800 ; m_iStrLoadsReportPicHeight
1 ; m_iStrLoadsReportIncWires
0 ; m_iStrLoadsReportIncStructLoadsCondensed
0 ; m_iStatnettLoadsReport
0 ; m_iStrLoadsReportIncGroups
-1 ; m_iStrCommentForWireWindVelFactor
-1 ; m_iStrCommentForWireIceLoadFactor
-1 ; m_iStrCommentForStrWindVelFactor
0 ; m_iStrLoadsReportIncDebug
-1 ; m_iStrCommentForWireIceThickFactor
A ; m_cRussiaTerrainCategory
1.6 ; m_dRussiaStructureGRF
; Load Train
0
0 ; m_iLoadTrainPositionRestriction
0 ; m_dClearanceLineVerticalBuffer
1 ; m_iDrawClearanceLineSpikes
0 ; iLowestWireOnly
; Wire Clearance Line
2
'' '60 (deg F)' I 0 0 0 32896 0 4 63 1
'' '60 Deg F' L 0 0 0 16711680 0 4 63 1

1 ; m_iDisplayProfWireClearLine
1 ; m_iDisplayPlanWireClearLine
1 ; m_iDisplayPPProfWireClearLine
1 ; m_iDisplayPPPlanWireClearLine
; EN50341-3-9:2001 UK NNA, EN50341-2-9:2015 UK NNA and EN50341-2-9:2017 UK NNA Minimum and Maximum Ice Thickness Limits
0
1 ; m_iClearWindRamp
; tree_clear
2
M 'NESC Blowout 6PSF'
M 'Maximum Operating'
1 ; iTreeGrowIn
1 ; iTreeFall
0 ; iTreeDbg
1 ; iTreeReportGraphics
0 ; iTreeMarkerSagLine
0 ; iTreeMarkerWirePoints
0 ; iTreeMarkerPointsConsidered
0 ; iTreeRadial
0 ; iTreeReportDest
2 ; iTreeReportViolationsOnly
300
10 ; dTreeRootBallRadius
0 ; dTreeReqFallClear
3.048 ; dTreeMaxHorizSepForGround
16711935 ; &rgbTreeFall
65535 ; &rgbTreeFallInvalidGround
255 ; &rgbTreeGrow
0 ; m_iStatnettEnableBundleIceFactor
5 ; m_dStatnettBundleMinIceLoad
25 ; m_dStatnettBundleMaxIceLoad
1 ; m_dStatnettBundleMinIceLoadFactor
0.6 ; m_dStatnettBundleMaxIceLoadFactor
0 ; m_iClearRadialCheck
0 ; m_iClearReportType
0 ; m_iClearReportItemizeByWC

0 ; m_dMaxOffsetFromWire
0 ; m_dClearTinMaxWireOffset
0 ; m_dClearCenterlineStationInterval
0 ; m_dClearTinStationInterval
0 ; m_iDrawWireMarkersInClearanceCommands
0 ; m_iClearOutlineViolationTriangles
1 ; m_iClearReportGraphicsInReport
0 ; m_iClearReportViolationsOnlyInReport
0 ; m_iClearWireTin
0 ; m_cClearanceDialogSettings.m_iClearSagLine1
0 ; m_cClearanceDialogSettings.m_iClearClearBox
2 ; m_cClearanceDialogSettings.m_emtViolationMarkers
0 ; m_cClearanceDialogSettings.m_iWirePoints
0 ; m_cClearanceDialogSettings.m_iClearPosConsidered
1 ; m_iASNZS70002010TerrainTypeAndRegion
1 ; m_dASNZS70002010IcedDragCoeff
100 ; m_dASNZS70002010SecLenForLite
1 ; m_bApplyNescConstantToEachIndependentWireAsPer2012
1 ; m_dREE_RDD_223_2008_InsulWindPressureFactor
1 ; m_iSapsModelChainedInsulatorsL2L3
1 1 ; m_iSapsModelJumpers m_iSapsModelMarkerBalls
'C' 0 260 3.048 9.144 0.9144 1 1 1 1 1 0 0 2 0 0 0.9144 0; rating parms

1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
600 400 1 0
300 400 1 0
0.1745329252 ; m_dAngleIncrementeLCWD_360
0 ; m_sldSectionLoadDistribution
0 ; m_iUKNNAWindAdjustWithHeightVersion
1 ; m_eIS802TerrainCategory
1.2 ; m_dIS802GroundWireDragCoeff
0 ; m_dIS802TemperatureForHeightAdjust
0 ; m_iIS802HeightMode
0 ; m_iCSAIceGroundWireMode
1 ; m_dCSAIceGroundWireFactor
1.3 ; m_dCSAIceSpatialFactor
1.15 ; m_dCSAIceHeightFactor
0 ; m_iCSAWantConductorSpecificAfterLoadWC
0 ; m_iIsecTerrainType
1 ; m_iSapsModelEnableL3L4SpanLimit
2 ; m_iSapsModelL3L4Spans
0 ; m_iCentroidWorksite
0 ; m_iCentroidCreateMarkers
0 ; m_iCentroidMinClearToWirLabel
-1 ; m_iCentroidFC
1 ; m_iCentroidZOption
0 ; m_iCentroidCreateVegTin
0 ; m_iCentroidSaveVegTin
4.572 ; m_dCentroidMaxSep
0 ; m_dCentroidMaxDelta
0 ; m_iCentroidCreatePerimeter
0 ; m_iCentroidExportVegTin
1 1
2 1 ; m_eGermanWindZone m_eGermanIceZone
; m_wccoStructureClearance
0
0 ; m_dbMaxSteadyWindSpeedForDamperAnalysisReport

I ; damperAnalysisWeatherCaseEnumClassArray[DamperAnalysisReportWeatherCaseType::AAMT].condition

I ; damperAnalysisWeatherCaseEnumClassArray[DamperAnalysisReportWeatherCaseType::AAT].condition
3 50.000000000000 1 1 ;Netherlands
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