SPWG comments on OGRR 154 & 345kV line ratings

1. Austin Energy
a. OGRR 154 comments - The document is being reviewed by Power Production workgroup.
b. AE calculates the “Emergency” conductor thermal ratings based on IEEE method for Calculation of Bare Overhead Conductor Temperatures and Ampacities Under Steady-State conditions. This is basically performed with software that uses the IEEE Standard 738-1993. For the “Normal” rating of conductors we use 90% of the emergency ratings. For weather we assume the following:

Air temperature: 40 degree C

Wind Speed: 2ft/sec

Angle between wind and conductor: 90 degrees

Coefficient of emissivity: 0.5

Coefficient of Absorptivity: 0.5

Line direction is East -West and the atmosphere is clear.

Assuming conductor temperature of 100 degrees C for the conductors used in our 345 kV lines- 795 ACSR /Drake, Lapwing, and Condor.
Of course, the calculated values based on conductors thermal ratings, can still be limited if there are any line terminal equipment such as wavetraps that can not handle the conductor rating, and other transmission line design factors. 

2. Brazos Electric Cooperative 

a. BEC agrees with AEP comments of 11/9/04 on OGRR 154.

b. They are unable to find any documentation for the line ratings used by their company. Their line ratings are being studied for possible revisions.

3. Brownsville Public Utilities

a. BPU does not have any comments on OGRR 154.

4. City Public Service, San Antonio

a. CPS has already submitted its comments on OGRR 154 to the ERCOT operating guides revision process back in September 2004.

b. For 345k line ratings, CPS used the method prescribed in IEEE 738-1993. They used an ambient temperature of 10 degrees Celsius, which corresponds to the lowest average temperature of San Antonio based on historical data. All other parameters (wind speed, conductor temperature, etc.) were kept the same as in Transmission Planning’s current standards. They did not use time (4 hours) for determining the rating since it is not addressed in the standard at this time.  They used this winter rating for evaluating their relaying, even though in some cases there might be other limiting elements.

5. TXU/Oncor

a. For the 345kV line ratings, TXU used the 2-hour, 20-degree Fahrenheit rating (excluding relay setting limits) and applied the specified 150% margin. Below is what TXU Electric Delivery does to determine line ratings. (The following came from their planning group, so further discussion should be addressed to them.)

                          Transmission Line Rating Limits

         Thermal conductor studies, using ANSI/IEEE standard 738, are performed on each conductor type used in the TXU Electric Delivery transmission system. TXU Electric Delivery rates lines as high as possible for the continuous rating.

         These studies also determine the percentage loading above continuous rating allowable for 15 minutes that will result in maximum design conductor temperature (minimum required clearance) with an assumed 84% of continuous rating preload.  The 84% preload is derived from the 2004 summer peak load flow base case by first listing the line loadings in the case in descending order. Next, line loadings are discounted if the line is the sole radial line from a generator, is monitored by SPS, or has automatic series reactors to reduce loading. The highest loaded line remaining is at 84% of its continuous rating. This level of preloading is then applied to all lines. The above result is subject to annual revision.

         Based on manufacturer information, TXU Electric Delivery         Transmission Engineering determined that all terminal equipment         may be loaded to 115% of the continuous rating for 15 minutes         without risk of damage to or failure of equipment.

         The 15 minute rating on any line will not be allowed to exceed the 15 minute rating on terminal equipment or the 15 minute conductor rating, whichever is more constraining.

         All transmission line ratings (continuous, emergency, 15 minute) are subject to an overriding cap that allows for relay setting philosophy. This cap is based on the conductor current capability at a conductor temperature of 120 degrees C and an ambient temperature of 25 degrees C. This cap is only a relay setting cap and should not be confused with the actual transmission line rating that also recognizes clearance requirements and terminal equipment ratings.

Special Case Studies

         Transmission lines identified as significantly constraining may be reviewed for possible rating limit adjustment based on the specific particulars for that line. Rating limits will be adjusted only if acceptable safety and reliability margins are maintained with the new limits.

         The TMS performs dynamic line limit calculations that are temperature based.  The limit is in amperes.  For each line, a line group is defined.  This line group identifies the terminal         equipment and conductor associated with the line.  Terminal         equipment has been defined to include current transformers, wave         traps, switches, and breakers.  The result of the calculations         being done is to determine the rating for each line group         component at the current temperature and identify the component         with the most restrictive rating.  This becomes the limit for that line.

            The TXU Electric Delivery transmission system has been divided into six weather regions.  There is a weather station in each region that provides a temperature value to an RTU.

         All terminal equipment and lines are associated to a temperature region.  If a transmission line crosses temperature regions, the terminal equipment on each end is included in the region where it actually is located and the entire conductor is assigned to one of the two regions. Each temperature value is integrated on a 5-minute basis and the limits are recalculated on this five-minute interval.  The five minute integrated temperature is used to determine the limits for all terminal equipment in the region based on 'rating tables' for the equipment.  These tables are defined using characteristic curves for temperature vs. % rating and are applied to a nominal rating that has been entered into the SCADA database for each individual piece of terminal equipment.

         The nominal rating is based on the manufacturer's nameplate rating for that piece of equipment.  The dynamic ratings are based on manufacturer information as determined by TXU Electric Delivery Transmission Engineering for the equipment types as follows:

            CTs - 100% of nominal at 125 F to 125% of nominal at            temperatures <= 30 F.

            Wave Traps - 110% of nominal at 125 F to 125% of nominal at temperatures <= 30 F.

            Switches - 100% of nominal at 125 F to 125% of nominal at temperatures <= 30 F.

            CBs - 100% of nominal at 125 F to 125% of nominal at            temperatures <= 30 F.

         The method for calculating the conductor rating uses the 5-minute average ambient temperature and is based on ANSI/IEEE Standard 738.

Notes:

1.    Not all transmission lines are dynamically rated.  Static ratings are used for underground lines, lines not wholly owned by TXU Electric Delivery if the owner of the other portion so requests, and lines where relays are the limiting factor.

2.    All dynamic ratings are limited to 125% of the static ratings which correspond to design conductor temperature at 104 degrees F. and are calculated per ANSI/IEEE standard 738 described previously. Transmission Grid Planning utilizes the same static ratings in planning load flow cases.

