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ÅNon-contact, real-time transmission line 
monitoring system (RT-TLMS) located and 
calibrated sub SS1 ςSS2 XXX kV Transmission 
Line Q4 2008 and operated through Q3 2009.

ÅSystem measures conductor clearance and 
phase currents directly and with high accuracy.

ÅClearance vs. conductor temperature calibration 
is created for the span and verified with high-
accuracy, high-resolution Infrared thermography.

ÅConductor temperature (Tcond) is computed 
from high accuracy clearance; given Tcond, an 
IEEE-738-consistent ampacity (real-time rating) is 
calculated.

ÅData (230,882 points) for this Line Rating Report 
is from a continuous 28 day period (6/24 ς7/21) 
that includes ABC ¦ǘƛƭƛǘȅΩǎ Summer Peak 2009.

OVERVIEW:  TRANSMISSION LINE MONITORING/RATING SYSTEM AND DATA
Promethean Devices RT-TLMS sub ABC Utility’s SS1 – SS2 XXX kV Transmission Path

Example RT-TLMS Installation in ROW

Example RT-TLMS Sensor Installation across ROW



Phase Currents and Static Rating (1512 A @ Max. Tconductor = 100 ° C.), 

per ABC operating specification

REAL-TIME PHASE CURRENTS; SUMMER PEAK 2009
Data from SS1 – SS2 XXX kV Transmission Path; 1351.5 Martin ACSR; ISD = 1978



Conductor Clearance and Clearance Limit (35õ minimum allowable 

clearance), per ABC operating specification

REAL-TIME CONDUCTOR CLEARANCE; SUMMER PEAK 2009
Data from SS1 – SS2 XXX kV Transmission Path; 1351.5 Martin ACSR; ISD = 1978



Tconductor , Tambient , & Conductor Temperature Limit (100 ° C. max. allowable 

Tconductor ), per ABC operating specification

REAL-TIME CONDUCTOR & AMBIENT TEMPERATURES; SUMMER PEAK 2009
Data from SS1 – SS2 XXX kV Transmission Path; 1351.5 Martin ACSR; ISD = 1978



Real-time Dynamic Ampacity/Rating, Static Rating, & Actual Phase Currents; 

Static Rating = 1512 A @ Max. Tconductor = 100° C.

REAL-TIME DYNAMIC AMPACITY/RATING & PHASE CURRENTS; SUMMER 2009
Data from SS1 – SS2 XXX kV Transmission Path; 1351.5 Martin ACSR; ISD = 1978



Detail of Real -time Dynamic Ampacity/Rating, & Static Rating

REAL-TIME DYNAMIC AMPACITY/RATING DETAIL; SUMMER 2009
Data from SS1 – SS2 XXX kV Transmission Path; 1351.5 Martin ACSR; ISD = 1978



PHYSICAL CHARACTERISTICS & BEHAVIOR; SUMMARY OF INITIAL FINDINGS
RT-TLMS Data from SS1 – SS2 XXX kV Transmission Path – Summer Peak 2009

Dynamic Ampacity /RatingConductor TemperatureConductor Clearance

üData indicates potential 
clearance concerns

ÅSubstantial clearance margin is 
not present at all times

ÅNo data indicating potential  
temperature concerns

ÅSubstantial temperature margin 
maintained at all times

üData indicates a potential problem

ÅComparison of Dynamic Ampacity 
and Static Rating is indicated

ÅStatic Rating sometimes too high

Minimum = 35.0ô
Maximum = 42.0ô
Average = 39.0ô

Clearance Limit = 35.0ô

Minimum = 21 °C. 
Maximum = 83 °C.
Average = 47 °C.

Temp. Limit = 100 °C.

Minimum = 1290 A
Maximum = 1766 A
Average = 1532 A

Static Rating = 1512 A



PHYSICAL CHARACTERISTICS & BEHAVIOR; PRELIMINARY DATA ANALYSIS
RT-TLMS Data from SS1 – SS2 XXX kV Transmission Path – Summer Peak 2009

Ampacity Distribution (Min -Max)Tconductor Distribution (Min -Max)Clearance Distribution (Min -Max)

üClearance hit clearance limit of 35ô 
during summer peak 2009.

ÅClearance margin at minimum = 0ô

ÅClearance Limit is sometimes being 
closely approached and/or met

ÅTemperature margin at maximum 
temperature Ó 17 °C. (17%)

ÅTemperature Limit ( Tmax ) is not 
being approached closely, met, or 
exceeded

üClear evidence that Static Rating of 
1512 A @ 100 °C. is sometimes too 
high and frequently too low

üStatic Rating exceeds Dynamic 
Ampacity 35 % of the time over 28 
days

ÅDynamic Ampacity exceeds Static 
Rating 65 % of the time over 28 days

Conductor Clearance Conductor Temperature Dynamic Ampacity /Rating



PHYSICAL CHARACTERISTICS & BEHAVIOR; DATA ANALYSIS FLOW
RT-TLMS Data from SS1 – SS2 XXX kV Transmission Path – Summer Peak 2009

DATA-DRIVEN CONCLUSIONS, IMPLICATIONS, & RECOMMENDATIONS



DATA-DRIVEN CONCLUSIONS, IMPLICATIONS, & RECOMMENDATIONS
ABC Utility’s SS1 – SS2 XXX kV Transmission Path – Summer Peak 2009

ÅClearance to ground is an issue; probable clearance violation during Summer Peak 2009

ÅClearance margin Ò 1.0õ 0.70% of the time (4.7 hrs. over 28 days)

ÅClearance margin Ò 0.5õ 0.22% of the time; margin at minimum = 0.0õ

ÅClearance limit was met at Tconductor~ 83 °C. and ~ 1105 A during Summer  Peak 2009

Conductor Clearance

Conclusions

ÅStatic Rating is an Issue:

üStatic Rating of 1512 A  > Dynamic (Real-time) Rating 35 % of the time (~ 10 out of 28 days)

üDynamic Rating > Static Rating 65 % of the time (~ 18 out of 28 days)

ÅTconductornot presently an issue

ÅTemperature limit was not approached closely during Summer Peak w/ load up to ~ 1105 A and Tambient~ 31°C.

ÅTemperature margin at maximum TconductorÓ 17°C. (17%)

Conductor Temperature ( Tc)

Dynamic Ampacity /Rating



DATA-DRIVEN CONCLUSIONS, IMPLICATIONS, & RECOMMENDATIONS
ABC Utility’s SS1 – SS2 XXX kV Transmission Path – Summer Peak 2009

The clearance limit of 35õ was met at Tamb~ 31 °C. and Tcond~ 83 °C., as opposed to Tcond= 100 °C. 

IMPLICATION:  Based on the data, on typical hot summer days (Tambҗ 31 ° C.) there is a very high 
probability of clearance violations on SS1 ς{{н ··· ƪ± ƛŦ ŘŀȅǘƛƳŜ ƭƻŀŘƛƴƎ җ ммлр !Φ

Conductor Clearance

Implications & Analyses

ÅStatic Rating  > Dynamic Rating 35 % of the time; Dynamic Rating > Static Rating 65 % of the time

IMPLICATION:  The present Static Rating of 1512 A @ 100 ° C. appears to be flawed or inaccurate.

The maximum Tcondof ~ 83 °C. occurred at Tamb~ 31 °C.  and ~ 1105 A, as opposed to 1512 A.

ANALYSIS 1:  If, on typical hot summer days, line loading = present Static Rating (1512 A), Tcond will exceed, 
or greatly exceed, the maximum operational limit of 100 °/Φ җ ор ҈ ƻŦ ǘƘŜ ǘƛƳŜΦ

ANALYSIS 2:  On typical hot summer days, Tcond will meet (or exceed) the Tcond maximum operational limit 
of 100 ° C. @ a line loading of ~ 1360 A, well under the present Static Rating of 1512 A.

Conductor Temperature ( Tc)

Dynamic Ampacity /Rating



DATA-DRIVEN CONCLUSIONS, IMPLICATIONS, & RECOMMENDATIONS
ABC Utility’s SS1 – SS2 XXX kV Transmission Path – Summer Peak 2009

Problem Areas:  Static Rating

Analysis of high-accuracy line data from Summer Peak 2009 indicate that the present Static Rating of 1512 A, 
and/or the method or process used to establish it, should be reviewed.  The Static Rating itself should be re-
computed and adjusted significantly.  During the 28 days including Summer Peak 2009:

Á the maximum Tcondof ~ 83 °C. occurred at Tamb~ 31 °C. and Iavg~ 1105 A;

Á the Static Rating > Dynamic Rating 35 % of the time;

Á the Dynamic Rating > Static Rating 65 % of the time.

Data analysis indicates that the present Static Rating of 1512 A @ Tcond = 100 °C. is inaccurate.  Physical line 
data show that, on typical hot summers days, Tcond will be ≥ 100 °C. if Iavg is ≥ 1360 A; this line loading is well 
under (-10.1%) the established Static Rating of at 1512 A.  Possible causes include:

I. The method or process used to produce the Static Rating may have been flawed

II. Data inputs to the method, and/or the assumptions used, may have been incorrect

III. Data inputs to the method, and/or the assumptions used, may have been inaccurate

IV. Data inputs to the method, and/or the assumptions used, may have been incomplete

V. One or more of the assumptions used may have been too ‘aggressive,’ producing, at 1512 A, a lower 
Tcond than that which is indicated by the analysis of the high-accuracy, real-time line data.



DATA-DRIVEN CONCLUSIONS, IMPLICATIONS, & RECOMMENDATIONS
ABC Utility’s SS1 – SS2 XXX kV Transmission Path

Problem Areas:  Line Clearance

If the Clearance = 35’ @ Tcond = 83 °C. and 1105 A, as opposed to @ 100 °C. and 1512 A, then:

A. The conductor has, since 1978, had a thermal history that has produced a significant(?) loss of 
strength in the 1351.5 Martin ACSR conductors that comprise the SS1 – SS2 transmission line?

B. One (or more) physical structures (towers? bases?) has, since 1978, moved (shift? tilt? 
subsidence?), in relation to the ground level and/or the other concatenated structures that 
comprise the SS1 – SS2 transmission line?

C. Some combination of weather, water, soil/silt deposits, and vegetation growth has, since 1978, 
affected the ground or underlying soil such that the ground level has risen 1’ – 2’, effectively 
reducing conductor clearance?

D. There has been a mechanical event, or events (excessive ice and/or wind loading?), that has, since 
1978, caused permanent and significant (?) conductor elongation?

E. The Static Rating of 1512 A @ 100 °C. is inaccurate, the method/process used was flawed, and/or 
data inputs to (and/or assumptions used in) the method/process were incomplete or incorrect?



DATA-DRIVEN CONCLUSIONS, IMPLICATIONS & RECOMMENDATIONS
ABC Utility’s SS1 – SS2 XXX kV Transmission Path

Recommendations

Reduce SS1 – SS2 XXX kV present Static Rating of 1512 A @ 100 °C. to:

A. мосл ! ŦƻǊ фф ҈ ŎƻƴŦƛŘŜƴŎŜ ǘƘŀǘ 5ȅƴŀƳƛŎ !ƳǇŀŎƛǘȅ җ {ǘŀǘƛŎ wŀǘƛƴƎ

B. мплл ! ŦƻǊ фр ҈ ŎƻƴŦƛŘŜƴŎŜ ǘƘŀǘ 5ȅƴŀƳƛŎ !ƳǇŀŎƛǘȅ җ {ǘŀǘƛŎ wŀǘƛƴƎ

C. мппл ! ŦƻǊ фл ҈ ŎƻƴŦƛŘŜƴŎŜ ǘƘŀǘ 5ȅƴŀƳƛŎ !ƳǇŀŎƛǘȅ җ {ǘŀǘƛŎ wŀǘƛƴƎ

Increase SS1 – SS2 XXX kV present maximum operational Tconductor from 100 °C. to:

A. 110 °C. for 97 % confidence that Dynamic Ampacity > Static Rating of 1512 A.

B. 105 °C. for 89 % confidence that Dynamic Ampacity > Static Rating of 1512 A.



EFFECT OF INCREASING MAXIMUM OPERATIONAL Tcond ON DYNAMIC AMPACITY
ABC Utility’s SS1 – SS2 XXX kV Transmission Path

Max. Tcond = 100 °C. Max. Tcond = 105 °C. Max. Tcond = 110 °C.

Max. Tcond increase = 5 °C. Max. Tcond increase = 10 °C.Present Max. Tcond
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