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We are seeing storage impact our 
daily lives; we're seeing increased 
variability in the generation from 
the grid, but then also increased 
electrification of transportation. 
There is the desire for other 
energy storage battery system,
so it really spans the gamut of 
what we are needing and why 
we are developing more of these 
storage technologies really trying 	
	 to push the envelope.
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Alan Ross: Hi, I'm Alan Ross.

I'm the Managing Editor of APC Technologies.
I have my guest today I am delighted to have: 
Vincent Sprinkle, the senior technical advisor at 
Pacific Northwest National Labs. Vince, thank 
you for joining us.

I love the building, by the way. Behind you there.

Vincent Sprenkle: Thank you for having me, Alan.

Yes, we are excited about the new building, 
the Grid Storage Launchpad, as it's completing 
construction here.

This has been supported by DOE Office of 
Electricity, but we will be doing all of our 
storage work in there. The next generation of 
electric vehicle batteries or those grains-of-sand 
batteries, all that will be developed in there.

AR Tell me a little bit about from macro   
to micro.

What are some of the things that are interesting 
to you right now?

VS We are seeing storage impact our daily 
lives; we're seeing increased variability 

in the generation from the grid, but then also 
increased electrification of transportation.

There is the desire for other energy storage 
battery system, so it really spans the gamut of 
what we are needing and why we are developing 
more of these storage technologies really trying 
to push the envelope.

AR Talk to me a little bit about the goal 
regarding transportation and what's 

happening in the EV.

What are you trying to do from a storage 
standpoint there?

VS Our goal is always to be able to get 
longer range out of the electric vehicles.

That really comes down to how much energy we 
can pack in kilogram of weight of batteries – watt-
hours per kilogram is our primary target that 
we're looking at. If you look at today's technology, 
we're in that 250 Watt hours per kilogram.

If we can get the tech to increase the systems up 
to 500 Watt hours per kilogram, you can double 
the range for about the same cost, or have the 
cost of those batteries and make EVs more 
affordable. We're not doing that predominantly 
with the materials we have today, so you've got to 
develop the next generation of materials, prove 

that they work and they can hit those standards 
and that's really what the emphasis of our 
research is now.

PNNL leads a multi-lab and a university 
consortium called Battery 500 which is targeting 
that 500-Watt hours per kilogram goal.

Our goal is always to be able to get 
longer range out of the electric ve-
hicles. That really comes down to 
how much energy we can pack in 
kilogram of weight of batteries –
watt-hours per kilogram is our pri-
mary target that we're looking at. 
If we can get the tech to increase 
the systems up to 500 Watt hours 
per kilogram, you can double the 
range for about the same cost, or 
have the cost of those batteries 
and make EVs more affordable.

AR When you think of it, that there's 
the materials that you use, the 

manufacturing processes, the design part of it, 
and PNNL works on every one of those areas.

So you can start at design and work the other 
way, or you can start manufacturing and say what 
do you have to do it so you can really plug in. 

You just mentioned the 250 to 500 kilowatt 
hours. That would change the entire EV 
landscape. Storage driving around and into 
garages and suddenly it changes what the utilities 
can do with that when they're actually using the 
power.

Talk a little bit about the idea of integrating 
the materials with the manufacturing, with the 
design, pick anything that you're working on that 
you think integrates all of those three areas.

VS It is a great point because you do have to 
look at these systems holistically.

You know what is the existing supply chain for 
materials out there. One of the things that we're 
working on is sodium ion to replace lithium ion.
We can do that because we have less constraints 
than on lithium supplies. You have access to it, 
but that supply chain does not currently exist.

How do you take the sodium that we have 
abundantly in seawater, turn it into the 
carbonate that we need to go into, make the 

72 FEATURE
INTERVIEW

Ph
ot

o:
 P

ac
ifi

c 
No

rth
we

st
 N

at
io

na
l L

ab
or

at
or

ie
s



73August 2023

Issue 30

Power Systems Technology

Ph
ot

o:
 P

ac
ifi

c 
No

rth
we

st
 N

at
io

na
l L

ab
or

at
or

ie
s



74 FEATURE
INTERVIEW

Ph
ot

o:
 P

ac
ifi

c 
No

rth
we

st
 N

at
io

na
l L

ab
or

at
or

ie
s



VS I would say one of the industry 
standards for flow batteries has been a 

vanadium flow battery.

There are several commercial entities delivering 
that type of flow battery. Going back to your 
question about supply chains and material 
sources, as we look ahead, how far down the cost 
curve can we go? Because when we start talking 
about grid storage, our metric is dollars per kWh.
You know, that's what we're focused on.

How do we go and start making this even 
cheaper than what vanadium could be? That’s 
where we're looking at developing organic 
molecules that can replace vanadium because 
at the end of the day, that is still is a commodity 
material that is subject to changes.

So steelmaking requirements may change and 
vanadium is the primary hardening agent for 
stainless steels. That can increase the price and 
that quickly makes our batteries more expensive.

AR When flow batteries first came 
out. I was actually on a panel and I 

remember I got excited about them. This was 
about 7 years ago and some of the utilities 
were like, no, this won't apply to us. However, 
flow batteries are going to change the utility 
landscape if they're understood, and they really 
do get applied out there. Talk a little bit about 
what you think the future of flow batteries is, 
whether it is the vanadium, redox or any other 
technology, for the utility industry.

VS You are right, flow batteries in general 
offer a tremendous amount of potential. 

If you look at the current landscape today, peak 
discharge lasts for about four hours. If I want 
to go from 4 hours to 10 hours, I'm essentially 
just increasing the size of the tank, and that is 
a very low-cost option to be able to store more 
electricity in there. We're seeing that benefit as 
we want to go towards 12-hour system that can 
do more shifting of renewables into the night. 
We look at added resiliency. That's where flow 
batteries start to come in. It is being able to have 
those options, because I can just store more 
electricity at a lower cost.

AR We see data centers now realizing 
that the generators that they had 

running on diesel that they didn't change out 
the diesel. So that when they started them up, 
they ran for six minutes and stopped. They 
are replacing all of their diesel with electric 
generators, so everything just keeps demanding 
more power.

I'm sure you all are working on something 
supporting a data center network, because data 

battery components? We have the abundance of 
the mineral, we just don't have the supply chain 
that we need to develop right now. This is where 
having the industry come in and help guide the 
research: here's what we need to see happen 
before we can get that developed, and that's a 
large part of the different offices in DOE, and 
the what the national labs work on, getting that 
industry input.

In this way we can have impacts at all levels, 
whether it's the R&D, whether that's supply chain 
or the manufacturing that's coming up.
We need their input, like on manufacturing, to 
say that something is not going to work for us, or 
that there is a better way to do it.

One of the things that we're work-
ing on is sodium ion to replace 
lithium ion. We can do that be-
cause we have less constraints 
than on lithium supplies. You 
have access to it, but that sup-
ply chain does not currently ex-
ist. How do you take the sodium 
that we have abundantly in sea-
water, turn it into the carbonate 
that we need to go into, make the 
battery components? We have 
the abundance of the mineral, we 
just don't have the supply chain 
that we need to develop right now.

AR That’s excellent. I think that's one of the 
things that attracted me to PNNL in the 

first place was the idea that you want you seek 
out industry impact, but you can impact industry 
tremendously, we live in a capitalistic market, 
and if people can capitalize something because 
it works, it changes industry. I've been concerned 
about lithium for 10 years because you started to 
see different regions of the country purchase a 
lot of the existing lithium available. You kind of 
said, well, wait a minute, we're going to need more 
of it, and suddenly we don't control this critical 
materials marker

That's been a problem, the United States has 
allowed other organizations, other countries, 
to take a leadership role in it, and we're going 
to suffer for it if we don't come up with some 
positive answers. I know the flow battery that 
you all helped develop involved vanadium.
What was it again?
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centers run the world. I'm a reliability engineer 
99.99% and we're seeing a deterioration of that 
around-the-clock power, so battery storage 
has got to be an important part of what you're 
working on for data centers.

VS Data centers or other applications, as 
you're removing those diesel resources, 

those batteries need to be able to store more 
energy. It needs to be able to get you through, if 
you have a cloud cover with solar. So naturally, as 
we're trying to remove that and decarbonize a lot 
of these systems, those battery technologies that 
are being deployed, do have to work longer.

AR You've heard that if battery tech-
nology doesn't change, it's not going to 

work well. Battery technology is changing, you 
guys are doing that. That's brilliant work.

I want to go micro for a minute. What is it that 
that you think is going to be the future of the 
development of microtechnology for batteries?

VS We've had significant programs. There's 
a lot of RFID tracking that goes on and 

those systems do need that power source in the 
micro battery development program, and again, 
these are roughly the size of a grain of rice.

Did you know that was developed here in the 
Northwest, for tracking salmon survivability as 
they go through the dams? Starting out, these 
sensors were much larger where you had to 
do surgery on the salmon to put it in and the 
survivability rate from that surgery was lower 
than what you would hope for what they're 
seeing going over the dams. And so, by being 
able to miniaturize it, you're actually able to 
inject it into the juvenile salmon and track
them as they are going through the dams.
You can get an accurate representation of
what the survivability is.

But as you look at other kinds of systems where 
you would wanted to do it, the more energy 
we can get into that, the longer we can track, 
or, if this is going to other technologies, say on 
deliveries where you would have RFID, you
still need that high energy density.

Now we're getting that with what we call 
primary batteries. They charge once and 
you cannot recharge, so the goal would be to 
achieve those same kind of energy densities 
now, but with the ability to retract or track
and reuse those sensors that are developed,
and maybe start looking at how to combine
that rechargeable small battery on a sensor
with some kind of energy harvesting 
technology. So on larger fish you can do 
a rechargeable one that picks up the fish 

swimming and converts that energy into 
recharging the battery.

This is the kind of future that gets us excited as 
to start looking at how we can harvest energy 
around us, put that into a battery, and be able to 
use it for the functions that we need to develop.

AR What are some of the things that you 
think are going to be societal changes? 

Where do you think our focus needs to be and 
where, because the Department of Energy 
supports what you do in a very big way? I think 
they do a brilliant job of helping, because if you 
don't have electric power, you're not going to 
have education, the lights aren't going to work.

Also, reliability and resilience right now are two big 
issues. Storage, as you said, plays a huge part of that.

VS There is so much going on, with all the 
different consumer electronics that are 

coming out, and we're finding ways to incorporate 
that battery technology. We're looking at the 
grid to see what's coming up next, and those 
systems need to be more cost-effective, and 
so you're seeing a movement towards organic 
systems that we can engineer and where we 
don't have the supply concerns, or, for example, 
iron-based systems, aluminum-based, materials 
which are abundant that you will not have those 
fluctuations in the supply chain.

Utility looks at it and says, I want a 15- to 20-
year asset. How do we prove this? That's part of 
the new building. We’ll hopefully get a chance 
to talk about its goal, which is to validate their 
expected lifetime.. We've already talked about 
the need for higher energy density, the fast 
charging is going to be another big effort.

We try to get that down to 5 minutes to charge 
your EV. That requires significant changes to the 
chemistries that we're developing. As we start 
looking at the interaction between the grid and 
electric vehicles, what can we do when we have 
a fleet of electric vehicles that comes in at 5 PM 
to be recharged? Can we manage that to the 
point where it actually benefits the grid rather 
than being a huge draw?

We're seeing a lot more emphasis put on the
development cycle. First is the end-of-life 
consideration. I would say seven years ago 
you weren't carrying that talk. People are 
considering that now and trying to take 
that into account. There are tremendous 
opportunities across the spectrum in terms
of different applications, what people are 
looking for, when it comes to storage. It is 
exciting time for people coming into the field 
because there's a lot of options to work on.
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There is so much going on, with 
all the different consumer elec-
tronics that are coming out, and 
we're finding ways to incorporate 
that battery technology. We're lo-
oking at the grid to see what's 
coming up next, and those sys-
tems need to be more cost-effec-
tive, and so you're seeing a move-
ment towards organic systems 
that we can engineer and where 
we don't have the supply con-
cerns, or, for example, iron-based 
systems, aluminum-based, mate-
rials which are abundant that you 
will not have those fluctuations in 
the supply chain.
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