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(57) Abstract: Real-time power line rating may be provided.
First, sensor data may be received corresponding to a conduc-
tor of a power line. The sensor data may provide real-time
weather conditions for the conductor's environment. The sen-
sor data may be received from a sensor device configured to
collect the sensor data. The sensor data may correspond to the
weather conditions at a location of the sensor device on the
power line. Next, design limitations for the power line having
the conductor may be received. The conductor of the power
line may have a design ampacity based upon the design limita-
tions and assumed weather conditions for the conductor's envi-
ronment. Then a dynamic ampacity may be calculated for the
power line based upon the received sensor data and the re-
ceived design limitations for the power line. The power line
may then be operated according to the calculated dynamic am-
pacity instead of the design ampacity.
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TITLE

REAL-TIME POWER LINE RATING

RELATED APPLICATION
[001] This application is being filed on 06 November 2009, as a PCT

International Patent application in the name of Mark Lancaster, a citizen of the U.S.,
applicant for the designation of all countries, and claims priority to U.S. Provisional

Patent Application Serial No. 61/111,814 filed on 06 November 2008.

COPYRIGHTS
[002] All rights, including copyrights, in the material included herein are

vested in and the property of the Applicants. The Applicants retain and reserve all
rights in the material included herein, and grant permission to reproduce the material

only in connection with reproduction of the granted patent and for no other purpose.

BACKGROUND

[003] Power line operators assume that the ampacity of a power line is a
constant value. When calculating power line ampacity, conservative assumptions
about weather in the power line’s environment are used. In some environmental
situations, these conservative assumptions about the weather may result in not using
the power line to its fullest safe capacity. For example, the power line’s real-time
environment may be cloudy and cool, however, conservative assumptions when
initially rating the power line may have been for direct sunlight and high
temperatures. Thus, the conventional strategy is to make conservative assumptions
about weather in the power line’s environment and not consider real-time
environmental conditions. This often causes problems because the conventional

strategy results in underutilizing a power line’s capacity in some situations.

SUMMARY
[004] This Summary is provided to introduce a selection of concepts in a

simplified form that are further described below in the Detailed Description. This
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Summary is not intended to identify key features or essential features of the claimed
subject matter. Nor is this Summary intended to be used to limit the claimed subject
matter’s scope.

[005] Real-time power line rating may be provided. First, sensor data may
be received corresponding to a conductor of a power line. The sensor data may
provide real-time weather conditions for the conductor’s environment. The sensor
data may be received from a sensor device configured to collect the sensor data.

The sensor data may correspond to the weather conditions at a location of the sensor
device on the power line. Next, design limitations for the power line having the
conductor may be received. The conductor of the power line may have a design
ampacity based upon the design limitations and assumed weather conditions for the
conductor’s environment. Then a dynamic ampacity may be calculated for the
power line based upon the received sensor data and the received design limitations
for the power line. The power line may then be operated according to the calculated
dynamic ampacity instead of the design ampacity.

[006] Both the foregoing general description and the following detailed
description provide examples and are explanatory only. Accordingly, the foregoing
general description and the following detailed description should not be considered
to be restrictive. Further, features or variations may be provided in addition to those
set forth herein. For example, embodiments may be directed to various feature

combinations and sub-combinations described in the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[007] The accompanying drawings, which are incorporated in and

constitute a part of this disclosure, illustrate various embodiments of the present
invention. In the drawings:
[008] FIG. 1 shows a sensor device;
[009] FIG. 2 shows an operating environment for the sensor device;
[010] FIG. 3 shows a SCADA system; and
[011] FIG. 4 is a flow chart of a method for providing a real-time power

line rating.
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DETAILED DESCRIPTION

[012] The following detailed description refers to the accompanying
drawings. Wherever possible, the same reference numbers are used in the drawings
and the following description to refer to the same or similar elements. While
embodiments of the invention may be described, modifications, adaptations, and
other implementations are possible. For example, substitutions, additions, or
modifications may be made to the elements illustrated in the drawings, and the
methods described herein may be modified by substituting, reordering, or adding
stages to the disclosed methods. Accordingly, the following detailed description
does not limit the invention.

[013] Electric utilities, when evaluating conductor capacity (ampacity),
assume variables required for capacity calculation are constant, which results in a
constant (static) rating for a power line (e.g. transmission line, distribution line, etc.).
There are many variables used in the ampacity calculation, including ambient
temperature, wind speed, solar radiation, and maximum conductor temperature.
Weather conditions corresponding to these aforementioned assumptions, however,
are not constant, thus creating the problem of attempting to model a dynamic system
with a static model. Consequently, during less favorable weather conditions, for
example, when: i) ambient temperature is higher than an assumed value; or ii) when
the wind speed is lower than an assumed value, operating the power line at the
calculated ampacity may result in the power line exceeding its temperature rating,
This may damage to the power line’s conductor or may result in a clearances
violation causing an unanticipated line outage.

[014] Consistent with embodiments of the invention, adapting power line
ratings to actual weather conditions may prevent damage, unanticipated outages, or
allow for an increase in conductor ampacity. Accordingly, a dynamic line rating
system may provide protection for the power line from overheating, or may provide
an increase in capacity during a critical power demand period by providing real-time
data to calculate the conductor’s actual ampacity.

[015] FIG. 1 shows a sensor device 105. Sensor device 105 may include a
processing unit 110 and a memory 115. Memory 115 may include a sensor software

module 120 and a database 125. While executing on processing unit 110, sensor
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software module 120 may perform processes for collecting and transmitting real-
time sensor data.

[016] Sensor device 105 may also include a communications package 130
that may include and antenna 135 and may be connected to processing unit 110.
Communications package 130 may transmit real-time sensor data collected from
sensor device 105 and may receive other data including control data.
Communications package 130 may communicate over a network (not shown.) The
network may comprise, for example, a local area network (LAN) or a wide area
network (WAN). When a LAN is used as the network, a network interface located
at sensor device 105 may be used to interconnect any other processor on the
network. When the network is implemented in a WAN networking environment,
such as the Internet, sensor device 105 may include an internal or external modem
(not shown) or other means for establishing communications over the WAN.
Further, in utilizing the network, data sent over the network may be encrypted to
insure data security by using encryptior/decryption techniques.

[017] In addition to utilizing a wire line communications system, a wireless
communications system, or a combination of wire line and wireless may be utilized
as the network. Wireless may be defined as radio transmission via the airwaves.
However, it may be appreciated that various other communication techniques can be
used to provide wireless transmission, including infrared line of sight, cellular,
microwave, satellite, packet radio, and spread spectrum radio. For example, sensor
device 105 may communicate across a wireless interface such as, for example, a
cellular interface (e.g., general packet radio system (GPRS), enhanced data rates for
global evolution (EDGE), global system for mobile communications (GSM)), a
wireless local area network interface (e.g., WLAN, IEEE 802), a bluetooth interface,
WiFi, WiMax, another RF communication interface, and/or an optical interface.
Furthermore, sensor device 105 may communicate over a power line carrier system.

[018] Sensor device 105 may include sensor transducers. The sensor
transducers may include, but are not limited to, a barometer 140, a conductor
temperature sensor 145, an ambient temperature sensor 150, a wind direction sensor
155, a wind speed sensor 160, and a humidity sensor 165, all of which may collect
and communicate sensor data to processing unit 110. Barometer 140 may collect

sensor data comprising barometric pressure readings at a location where sensor
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device 105 is located. Ambient temperature sensor 150 may collect sensor data
comprising ambient temperature readings at the location where sensor device 105 is
located. Wind direction sensor 155 may collect sensor data comprising wind
direction readings at the location where sensor device 105 is located. Wind speed
sensor 160 may collect sensor data comprising wind speed readings at the location
where sensor device 105 is located. Humidity sensor 165 may collect sensor data
comprising humidity readings at the location where sensor device 105 is located.

[019] Because sensor device 105 may be in close proximity to a power line
(e.g. coupled to the power line,) conductor temperature sensor 145 may comprise a
thermal couple coupled to the power line. Conductor temperature sensor 145 may
collect sensor data comprising the temperature of a conductor comprising the power
line.

[020] All elements within sensor device 105 may be supplied with power
from a power supply 170. Again, because sensor device 105 may be in close
proximity to the power line (e.g. coupled to the power line,) power supply 170 may
scavenge power from the power line using a current transformer (CT,) for example.

[021] FIG. 2 shows an operating environment 200 for sensor device 105
consistent with embodiments of the invention. As shown in FIG. 2, a power line
205 may connect a first substation 210 and a second substation 215. Power line 205
may be tens or even hundreds of miles long and may pass through many different
weather zones. RUS BULLETIN 1724E-200, “DESIGN MANUAL FOR HIGH
VOLTAGE TRANSMISSION LINES”, published by the Electric Staff Division,
Rural Utilities Service, U.S. Department of Agriculture shows how power lines may
be designed and is incorporated herein by reference.

[022] Any number of sensor devices 105 may be placed on power line 205.
Sensor devices 105 in environment 200 may include any one or more of a
combination of the sensor transducers shown in FIG. 1. Each of the sensor devices
105 may collect sensor data at a location where the sensor device is located on
power line 105. After collection, each of the sensor devices 105 may transmit its
collected sensor data to a central station 220. At central station 220, the received
sensor data may be fed into a real-time rating software and/or supervisory control

and data acquisition (SCADA) system 300 as shown in FIG. 3.
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[023] FIG. 3 shows real-time rating software and/or supervisory control and
data acquisition (SCADA) system 300 in more detail. SCADA system 300 may
include a processing unit 310 and a memory 315. Memory 315 may include a real-
time rating software module 320 and a database 325. While executing on processing
unit 310, sensor software module 320 may perform, for example, processes for
providing a real-time power line rating as described in greater detail below with
respect to FIG. 4.

[024] Consistent with embodiments of the invention, SCADA system 300
may adapt power line 205’°s ampacity rating to actual conditions experienced by
power line 205 to increase power line 205’s conductor ampacity. In other words,
SCADA system 300 may provide a dynamic line rating for power line 205 in order
to provide an increase in power line ampacity by considering a given conductor’s
heat-storage capacity in power line 205. For example, if according to the sensor
data the conductor’s temperature is already at 98 degrees Fahrenheit with a low
current load, SCADA system 300 may de-rate the conductor and suggest not loading
it to its assumed full capacity. Moreover, if the conductor temperature according to
the sensor data in at 15 degrees Fahrenheit with a high current load, SCADA system
300 may up-rate the conductor and suggest loading it above its assumed full
capacity.

[025] In addition, other data within the sensor data may be used by SCADA
system 300 to accurately predict a rate of change in the conductor’s temperature.
With an accurately predicted rate of temperature change, SCADA system 300 can
help power system operators, for example, to plan on how to load power line 205
latter in the day and take into consideration predicted dynamic line ratings for power
line 205. For example, the sensor data may be used to predict weather along power
line 205 and thus predict a real-time rating for power line 205 hours or even days
into the future.

[026] FIG. 4 is a flow chart setting forth the general stages involved in a
method 400 consistent with embodiments of the invention for providing a real-time
power line rating. Method 400 may be implemented using SCADA system 300 as
described in more detail above with respect to FIG. 3. Ways to implement the stages

of method 400 will be described in greater detail below.
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[027] Method 400 may begin at starting block 405 and proceed to stage 410
where SCADA system 300 may receive design limitations for power line 205 having
a conductor. The conductor of power line 205 may have a design ampacity based
upon the design limitations and assumed weather conditions for the conductor’s
environment. For example, a power line operator (e.g. an electric utility company)
may build power line 205. Power line 205 may be built to certain design limitations
under assumed weather conditions. For example, power line 205 may be built to
have a maximum amount of sag in certain worst case scenarios. Such worst case
scenarios may comprise the “hot curve” (i.e. maximum sag) condition. For
example, the hot curve condition may comprise, but is not limited to, maximum
conductor operating temperature (e.g. 212 degrees Fahrenheit), no ice, no wind, and
final sag curve. The hot curve may be used to check for minimum vertical
clearances for power line 205. In this case, power line 205 may have the design
ampacity based upon these design limitations and assumed weather conditions for
the conductor’s environment. Making these worst case scenarios helps the designer
of power line 205 make sure that power line 205 is placed on tall enough structures
and does not sag down too much and violate minimum vertical clearances for power
line 205 set out by applicable safety codes (e.g. the National Electric Safety Code
(NESC).) In reality, however, such worst case scenarios rarely exist.

[028] From stage 410, where SCADA system 300 receives the design
limitations for power line 205, method 400 may advance to stage 420 where
SCADA system 300 may receive sensor data corresponding to the conductor of
power line 205. The sensor data may provide real-time weather conditions for the
conductor’s environment. For example, as shown in FIG. 2, any number of sensor
devices 105 may be placed on power line 205. Sensor devices 105 in environment
200 may include any one or more of a combination of the sensor transducers shown
in FIG. 1. Each of the sensor devices 105 may collect sensor data at a location
where the sensor device is located on power line 105. After collection, each of the
sensor devices 105 may transmit its collected sensor data to a central station 220
where it is received by SCADA system 300.

[029] The received sensor data may comprise, but is not limited to: i)
ambient temperature of the environment around the conductor at a point along

power line 205 where a corresponding sensor device happens to be; ii) wind speed
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around the conductor at a point along power line 205 where the corresponding
sensor device happens to be; iii) a solar radiation level (e.g. amount of cloudiness) at
the conductor at a point along power line 205 where a corresponding sensor device
happens to be; or iv) a temperature of the conductor itself at a point along power line
205 where a corresponding sensor device happens to be. The sensor data may also
include barometric pressure readings, wind direction, and humidity at the conductor
at a point along power line 205 where a corresponding sensor device happens to be.
The aforementioned are examples and the sensor data may comprise any data
helpful for calculating real-time conductor ratings.

[030] Once SCADA system 300 receives the sensor data in stage 420,
method 400 may continue to stage 430 where SCADA system 300 may calculate a
dynamic ampacity for power line 205 based upon the received sensor data and the
received design limitations for power line 205. For example, if the sensor data is
received at multiple points along power line 205, like readings may be averaged.
For example, conductor temperature at several points along power line may be
averaged to provide an average conductor temperature. Or the reading that would
produce the most conservative dynamically calculated ampacity for power line 205
may be used. For example, the highest conductor temperature at one of the several
points along power line may be used.

[031] Regardless of the process, sensor data used, or calculations used, an
objective of calculating the dynamic (e.g. real-time) ampacity for power line 205
may be to calculate a more accurate ampacity for power line 205 not based on
assumed or worst case environmental conditions, but rather on actual conditions for
power line 205’s conductors. Notwithstanding, the calculated dynamic ampacity for
power line 205 should not cause power line 205’s conductors to sag down too much
and violate minimum vertical clearances for power line 205 set out by applicable
safety codes. Also, the calculated dynamic ampacity for power line 205 should not
cause power line 205’s conductors to become “annealed” or damaged in anyway.

[032] In other words, the objective of calculating the dynamic ampacity for
power line 205 is to consider the heat-storage capacity of the conductor. If the
conductor gets too hot, minimum vertical clearances may be violated or the
conductor may be damaged. At least two conditions contribute to the conductor’s

temperature, the amount of current running through the conductor and the
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environmental conditions. If the environmental conditions are favorable and
contribute less heat to the conductor than assumed environmental conditions, then
heat caused by current running through the conductor may be increased. Thus with
these favorable environmental conditions, more current may be allowed to run
through the conductor than can be allowed under the assumed environmental
conditions while still maintaining minimum vertical clearances and not damaging
the conductor. Consequently, by knowing the real-time environmental conditions,
the ampacity of the conductor may be calculated dynamically thus increasing the
current carried by power line 205 resulting in increasing the power delivered by
power line 205.

[033] After SCADA system 300 calculates the dynamic ampacity for power
line 205 in stage 430, method 400 may proceed to stage 440 where SCADA system
300 may operate power line 205 according to the dynamic ampacity instead of the
design ampacity. The design ampacity may be based on environmental assumptions
when power line 205 is designed. For example, by operating power line 205
according to the dynamic ampacity instead of the design ampacity, more power may
be delivered between first substation 210 and second substation 215 without the
expense of upgrading the size of power line 205’s conductors. Once SCADA
system 300 operates power line 205 according to the dynamic ampacity in stage 440,
method 400 may then end at stage 450.

[034] Embodiment of the present invention may, for example, be
implemented using a memory, a processing unit, and other components. Any
suitable combination of hardware, software, and/or firmware may be used to
implement the memory, processing unit, or other components. The processing unit
may implement program modules. Generally, consistent with embodiments of the
invention, program modules may include routines, programs, components, data
structures, and other types of structures that perform particular tasks or implement
particular abstract data types.

[035] Moreover, embodiments of the invention may be practiced with other
computer system configurations, including hand-held devices, multiprocessor
systems, microprocessor-based or programmable consumer electronics,
minicomputers, mainframe computers, and the like. Embodiments of the invention

may also be practiced in distributed computing environments where tasks are
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performed by remote processing devices that are linked through a communications
network. In a distributed computing environment, program modules may be located
in both local and remote memory storage devices.

[036] Furthermore, embodiments of the invention may be practiced in an
electrical circuit comprising discrete electronic elements, packaged or integrated
electronic chips containing logic gates, a circuit utilizing a microprocessor, or on a
single chip containing electronic elements or microprocessors. Embodiments of the
invention may also be practiced using other technologies capable of performing
logical operations such as, for example, AND, OR, and NOT, including but not
limited to mechanical, optical, fluidic, and quantum technologies. In addition,
embodiments of the invention may be practiced within a general purpose computer
or in any other circuits or systems.

[037] Embodiments of the invention, for example, may be implemented as
a computer process (method), a computing system, or as an article of manufacture,
such as a computer program product or computer readable media. The computer
program product may be a computer storage media readable by a computer system
and encoding a computer program of instructions for executing a computer process.
The computer program product may also be a propagated signal on a carrier readable
by a computing system and encoding a computer program of instructions for
executing a computer process. Accordingly, the present invention may be embodied
in hardware and/or in software (including firmware, resident software, micro-code,
etc.). In other words, embodiments of the present invention may take the form of a
computer program product on a computer-usable or computer-readable storage
medium having computer-usable or computer-readable program code embodied in
the medium for use by or in connection with an instruction execution system. A
computer-usable or computer-readable medium may be any medium that can
contain, store, communicate, propagate, or transport the program for use by or in
connection with the instruction execution system, apparatus, or device.

[038] The computer-usable or computer-readable medium may be, for
example but not limited to, an electronic, magnetic, optical, electromagnetic,
infrared, or semiconductor system, apparatus, device, or propagation medium. More
specific examples (a non-exhaustive list) of the computer-readable medium would

include the following: an electrical connection having one or more wires, a portable
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computer diskette, a random access memory (RAM), a read-only memory (ROM),
an erasable programmable read-only memory (EPROM or Flash memory), an
optical fiber, and a portable compact disc read-only memory (CD-ROM). Note that
the computer-usable or computer-readable medium could even be paper or another
suitable medium upon which the program is printed, as the program can be
electronically captured, via, for instance, optical scanning of the paper or other
medium, then compiled, interpreted, or otherwise processed in a suitable manner, if
necessary, and then stored in a computer memory.

[039] Embodiments of the present invention are described above with
reference to block diagrams and/or operational illustrations of methods, systems, and
computer program products according to embodiments of the invention. It is to be
understood that the functions/acts noted in the blocks may occur out of the order
noted in the operational illustrations. For example, two blocks shown in succession
may in fact be executed substantially concurrently or the blocks may sometimes be
executed in the reverse order, depending upon the functionality/acts involved.

[040] While certain features and embodiments of the invention have been
described, other embodiments of the invention may exist. Furthermore, although
embodiments of the present invention have been described as being associated with
data stored in memory and other storage mediums, aspects can also be stored on or
read from other types of computer-readable media, such as secondary storage
devices, like hard disks, floppy disks, or a CD-ROM, a carrier wave from the
Internet, or other forms of RAM or ROM. Further, the steps of the disclosed
methods may be modified in any manner, including by reordering stages and/or
inserting or deleting stages, without departing from the principles of the invention.

[041] While certain embodiments of the invention have been described,
other embodiments may exist. While the specification includes examples, the
invention’s scope is indicated by the following claims. Furthermore, while the
specification has been described in language specific to structural features and/or
methodological acts, the claims are not limited to the features or acts described
above. Rather, the specific features and acts described above are disclosed as

example for embodiments of the invention.
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WHAT IS CLAIMED IS:
1. A system for providing a real-time power line rating, the system
comprising;

a sensor device configured to collect sensor data, the sensor data
corresponding to a conductor of a power line and corresponding to weather
conditions at a location of the sensor device on the power line; and

a supervisory control and data acquisition (SCADA) system configured to;

receive the sensor data from the sensor device, and
calculate a dynamic ampacity for the power line based on a heat-
storage capacity of the conductor, the heat-storage capacity being determined

from the sensor data.

2. The system of claim 1, wherein the supervisory control and data
acquisition (SCADA) system being configured to calculate the dynamic ampacity
comprises the supervisory control and data acquisition (SCADA) system being
configured to calculate the dynamic ampacity having a value not to cause the
maximum sag for which the conductor of the power line was designed to be

exceeded.

3. The system of claim 1, wherein the supervisory control and data
acquisition (SCADA) system being configured to calculate the dynamic ampacity
comprises the supervisory control and data acquisition (SCADA) system being
configured to calculate the dynamic ampacity having a value not to cause damage to

the conductor.
4. The system of claim 1, wherein the supervisory control and data
acquisition (SCADA) system is further configured to allow operation of the power

line up to the calculated dynamic ampacity.

5. The system of claim 1, wherein the sensor device receives its power

to operate from the power line.
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6. The system of claim 1, wherein the sensor device scavenge power to

operate from the power line by using a current transformer (CT).

7. The system of claim 1, wherein the sensor device being configured to
collect sensor data comprises the sensor device being configured to collect sensor
data comprising ambient temperature of an environment around the conductor at the

location.

8. The system of claim 1, wherein the sensor device being configured to
collect sensor data comprises the sensor device being configured to collect sensor

data comprising temperature of the conductor at the location.

9. A method of providing a real-time power line rating, the method
comprising:

receiving design limitations for a power line having a conductor, the
conductor of the power line having a design ampacity based upon the design
limitations and assumed weather conditions for the conductor’s environment;

receiving sensor data corresponding to the conductor of the power line, the
sensor data providing real-time weather conditions for the conductor’s environment;

calculating a dynamic ampacity for the power line based upon the received
sensor data and the received design limitations for the power line; and

operating the power line according to the dynamic ampacity instead of the

design ampacity.

10.  The method of claim 9, wherein receiving the sensor data comprises
receiving the sensor data comprising an ambient temperature of an environment

around the conductor at a point along the power line.
11.  The method of claim 9, wherein receiving the sensor data comprises

receiving the sensor data comprising a wind speed around the conductor at a point

along the power line.
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12.  The method of claim 9, wherein receiving the sensor data comprises
receiving the sensor data comprising a solar radiation level at the conductor at a

point along the power line.

13.  The method of claim 9, wherein receiving the sensor data comprises
receiving sensor data comprising a temperature of the conductor at a point along the

power line.

14.  The method of claim 9, wherein receiving the sensor data comprises
receiving the sensor data comprising the sensor data taken at a plurality of points

along the power line.

15.  The method of claim 9, wherein receiving the design limitations
comprises receiving data indicating the maximum sag the conductor of the power

line was designed to have.

16.  The method of claim 9, wherein calculating the dynamic ampacity
comprises calculating the dynamic ampacity having a value not to cause the
maximum sag for which the conductor of the power line was designed to be

exceeded.

17.  The method of claim 9, wherein calculating the dynamic ampacity
comprises calculating the dynamic ampacity having a value not to cause damage to

the conductor.

18.  The method of claim 9, wherein operating the power line according
to the dynamic ampacity instead of the design ampacity comprises causing the
power line to operate between the calculated dynamic ampacity and the design

ampacity when the calculated dynamic ampacity is greater than the design ampacity.

19.  The method of claim 9, wherein operating the power line according

to the dynamic ampacity instead of the design ampacity comprises causing the
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power line to operate at less than the calculated dynamic ampacity when the

calculated dynamic ampacity is less than the design ampacity.

20. A computer-readable medium that stores a set of instructions which
when executed perform a method for providing a real-time power line rating, the
method executed by the set of instructions comprising:

receiving design limitations for a power line having a conductor, the
conductor of the power line having a design ampacity based upon the design
limitations and assumed weather conditions for the conductor’s environment
wherein receiving design limitations comprises receiving data indicating the
maximum sag the conductor of the power line was designed to have;

receiving sensor data from a sensor device configured to collect the sensor
data, the sensor data corresponding to the conductor of the power line, the sensor
data providing real-time weather conditions for the conductor’s environment
wherein receiving the sensor data comprises receiving the sensor data comprising
the sensor data taken at a plurality of points along the power line wherein receiving
sensor data comprises receiving at least one of the following: sensor data comprising
ambient temperature of environment around the conductor at a point along the
power line, receiving sensor data comprises receiving sensor data comprising wind
speed around the conductor at a point along the power line, sensor data comprising
solar radiation at the conductor at a point along the power line, and sensor data
comprising temperature of the conductor at a point along the power line;

calculating a dynamic ampacity for the power line based upon the received
sensor data and the received design limitations for the power line wherein
calculating the dynamic ampacity comprises calculating the dynamic ampacity
having a value not to cause the maximum sag for which the conductor of the power
line was designed to be exceeded and calculating the dynamic ampacity having a
value not to cause damage to the conductor; and

operating the power line according to the dynamic ampacity instead of the
design ampacity wherein operating the power line according to the dynamic
ampacity instead of the design ampacity comprises one of the following: causing the
power line to operate between the calculated dynamic ampacity and the design

ampacity when the calculated dynamic ampacity is greater than the design ampacity

-15-
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and causing the power line to operate at less than the calculated dynamic ampacity

when the dynamic ampacity is less than the design ampacity.
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