Value of the River – Transmission

(Run Time: 11 minutes, 16 seconds)


Doug Johnson, Public Affairs Specialist, Bonneville Power Administration: The Bonneville Power Administration is the federal agency responsible for operating the Northwest’s largest transmission grid. BPA delivers the value of the river in the form of electricity to Northwest utilities that serve homes, offices and schools every day. Few people understand the complex process of delivering the electricity that powers their home. In some cases that energy has traveled hundreds of miles from where it’s generated. So let’s take a closer look at the system that moves electricity from a dam on the Snake River or from wind turbines in the Columbia River Gorge to Northwest businesses and communities. 

I’m Doug Johnson and now I’m joined by Brian Silverstein, BPA’s senior vice president for Transmission Services, who is going to tell us a little bit more about this elaborate transmission system that takes the energy from the various generating resources and ultimately delivers it to utilities who get it to the homes and businesses throughout the Northwest. Brian, what exactly is this transmission system that BPA operates? 
Brian Silverstein, Senior Vice President for Transmission Services, BPA: Well, Doug we’re standing underneath one of our 230,000 volt transmission lines that comes from Bonneville Dam in the east, here to the Vancouver area, one of about 15,000 miles of transmission lines that Bonneville has built and operated in the Northwest. You can think of us as the highway system delivering goods from where it’s produced to the consumers; from the dams, from the nuclear plant, from wind generation to consumers all around the Northwest.

Doug Johnson: So you mention we’re actually standing under one of the towers. How big are these towers?

Brian Silverstein: Well, they really vary in size. We have some lines that are built with wood poles, typically in rural areas, that might be 80 feet tall, to steel transmission towers, typically 200 feet tall. But we have some humungous transmission towers at river crossings that are over 500 feet tall. 
Doug Johnson: Wow, something as tall as the Space Needle in Seattle. That’s pretty amazing.

Brian Silverstein: And I’m glad that I don’t have to climb them to do the maintenance.

Doug Johnson: How big is the territory BPA operates this system in? 
Brian Silverstein: So Bonneville built, maintains and operates over 15,000 miles of transmission lines. We have facilities located in Oregon, Washington, Idaho, western Montana and even northern parts of California and Nevada.

Doug Johnson: That’s a pretty large territory. So how much electricity actually goes through this system?

Brian Silverstein: Well, the peak amount that we’ve ever delivered to consumers within our area is over 10,000 megawatts. So that’s equivalent to the output of eight nuclear power plants.

Doug Johnson: Now there’s a lot of stuff involved in operating this transmission grid. What does BPA have to do to operate it? 

Brian Silverstein: So after we build the transmission lines, of course, we have to maintain them and we have to operate them. Sometimes things go wrong. There are fires under power lines. There are short circuits that happen; equipment breaks down. So we need to isolate the broken equipment, go out, repair it and then put those facilities back in to service. 
Doug Johnson: So we’ve covered kind of the basics of the system. Are there other interesting elements of operating this system that you’d like people know about?

Brian Silverstein: Well, sure. One of the questions that I always get asked is, isn’t it a long drive to Bonneville Dam? And the answer is, yes it is, but actually the Bonneville Power Administration doesn’t own and operate the dam. That’s the U.S. Army Corps of Engineers, who also operates many of the other large hydro projects on the Columbia and Snake rivers. But there are also other federal agencies, like the U.S. Bureau of Reclamation, who operates Grand Coulee Dam. And there are other power plants around the region, owned by many of other utilities and private power developers. And there are a lot of generating plants that actually rely on Bonneville to deliver from where the power’s produced to their customers. For example, many of the wind projects that are being built in the Northwest are not for Bonneville’s customers but for other utilities in the Northwest. We transport that power to their load centers. 
Doug Johnson: Anyone who’s traveled through the Columbia River Gorge in recent years knows that the Northwest is rich with wind power. But because the amount of energy that the wind produces can fluctuate up or down, moment to moment, it can be a challenge. BPA’s system operators are constantly balancing wind power with energy from the dams to avoid disruptions or power outages. But the hydro system is at its limit as the sole source of balancing, so BPA and others in the energy community are seeking innovative solutions to meet this challenge.
So we’ve just given you a small taste of how elaborate a system this is. What we want to do now is take you inside a substation and show you another critical element of the system that BPA operates.


So now we’ve come to the Ross substation in Vancouver, Washington. Brian, can you tell us a little bit about how the power lines come into the substation and the role that the substation plays?

Brian Silverstein: The power coming into the station comes from the dams to the east of us, from Bonneville Dam and McNary Dam. We also have transmission lines that come down from the Seattle area and continue on south toward Salem. But the main function of this substation is to tie all of these transmission lines together and then deliver power to consumers here in the Vancouver area. 

Doug Johnson: I mentioned we’re at the Ross Substation in Vancouver, Washington. Behind me you can hear the hum of some transformers that are a vital part of making sure that we can get electricity through lines like these that come in to the substation and out of the substation to distribution facilities that ultimately carry them to the homes and the businesses in the Northwest. Brian, tell us a little bit about how that process works?
 

Brian Silverstein: So the large power transformers convert the higher voltage at 230,000 volts coming from Bonneville Dam into the substation, divide that in half to 115,000 volts so we can hand it off to Clark Public Utility District, who will then distribute it to their consumers. But these large pieces of equipment illustrate some of the challenges that we have. For example, we hear the large fans blowing and the pumps that are keeping those transformers cool during the hot weather. We have to be sure that those fans and pumps continue to run properly. But there are also hidden things that we need to take care of as well. Doug is holding a piece of conductor, like the wires that come in overhead from the power lines. I have a piece of copper wire that’s actually just under the rock here. This ties the various pieces of equipment together to ground them. That really serves two purposes: one is to protect the employees so they don’t get shocked when they’re walking and working in a substation and it also helps connect the equipment together in case there are short circuits. 

And there are a couple of things that are actually causing problems for us. One, is the deterioration over time, that the copper corrodes and eventually the wire breaks and it’s no longer connected to the ground system, so every once in awhile we need to check. But there’s really a more insidious problem. We’ve had a lot of challenges with metal theft — people breaking into our substations, digging up and stealing this copper wire. These thieves are putting themselves at risk of shock and death, when they steal that. They put our employees at risk when we don’t recognize a piece of ground wire is missing. And in the long run this imposes costs on Bonneville and our rate payers because we have to replace the stolen wire and take the time to do that.

Doug Johnson: It’s pretty clear that there’s a lot that goes on between getting the electricity to your local distribution system, to your utility and to the outlets in your walls and the lights in your homes.

So we’ve talked about power lines and substations and all the equipment that makes sure that the right amount of power can be delivered at the right voltage to homes and businesses across the Northwest, but that has to be coordinated through a nerve center or what’s commonly referred to as a dispatch center. Brian, can you tell us a little bit about BPA’s dispatch center and what we do here? 

Brian Silverstein: Sure, well, remember that while Bonneville covers the Northwest we are connected electrically with Canada, California and other parts of the west. People look at the electric power system as the largest machine assembled by man and so it takes folks monitoring this 24 hours a day, seven days a week to ensure that it’s operating properly. There are really two primary responsibilities of the folks who work here in the dispatch center. Safety is number one; reliability of power system is the second item they’re responsible for. On the safety side, we have crews out during the week doing maintenance and during emergencies, any time of the day or night or the weekends. Our folks want to be sure that the equipment that they’re working on is de-energized so it’s safe for them and so it’s safe for the public at large. 
And then there’s the reliability piece, which of course is why we’re here, primarily — to keep the lights on.  And there are two things that we do in the dispatch center that are important to reliability. The first is to ensure that the system stays in balance. That as people consume electricity, when they put the toaster down or turn the washing machine on exactly enough generation is produced to keep the system in balance. That’s job number one. The other component, of course, is the wires. And sometimes there are problems with the transmission grid. That could be caused by lightning or by fires, and again, it’s the responsibility of the people here in this room to identify the problems and to figure out what’s necessary to get it taken care of, including calling out crews to go out and fix what’s broken. 
Doug Johnson: So you talk about fires and storms and all the things that can go wrong. What exactly do these folks do when that happens?

Brian Silverstein: Sometimes people describe the dispatcher as kind of like an airline pilot. There are pretty boring periods when the plane is in flight, during the middle of the day, but these people do have busy times when we’re taking equipment out of service for maintenance and construction. And again, their primary responsibility is safety. But when something goes wrong, if there’s a fire or if a generating plant gets disconnected because something’s broken, it’s these people’s responsibility to very quickly diagnose what’s going on. If need be, talk to the neighboring utilities who also have dispatch centers, and then making the decisions about what steps to take to restore the lights as quickly as possible, but also to do it safely.

Doug Johnson: So a lot of dedicated men and women, working with some very specialized skills and very elaborate equipment to make sure the lights stay on and the power being generated matches the power being requested. 

You can see that electric transmission is a responsibility that involves everyone at the Bonneville Power Administration in some way and certainly affects you as an electricity user. With the demand for clean electricity increasing, new generating resources coming online and work on smart grid kicking into high gear, it’s a challenging but exciting time. Thanks for joining us.
[Check out www.bpa.gov/community for more education videos and cool science activities.]
