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Project Objectives
Industry Acceptance

v Solve the challenges of seamlessly integrating
secondary use energy storage info a common
infegrated grid solution.

v Focus on 100kW systems to integrate multiple
secondary use systems intfo a single platform
with different chemistries and ages.

v Drive industry acceptance of technology by
developing additional features and increased
functionality and demonstrating tfechnology
with best practices including FMEA
development.
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Leveraging Success of Residential Prototype

Battery System

» Battery system
incorporates self
protection and
controls

* Include contactors
with status
feedback

* Incorporated new
Battery
Management
System (BMS) with
multiple
communication
interfaces.
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Extending Capabilities: Framework of Agents and Features
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Communication and Controller HIL Testbed and Evaluation
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ORNL Developed Power Stage
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Control Interface
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Testing of Individual Converters

100kW Inverter Testing |

M2.00s

23 JUNE 2020 2020/09/11 01:22:08 CF:3

Normal Mode

Elements | Options

0

Zoom Factor: 250 X

Zoom Position: —2.16 s

25.0 A )
Min Max Std Dev |

2504

Mean

Value

110.2
1.34

110.2 110.2 0.000
1.34 1.34 0.00

@ Frequency
&P Mean

@ RMS

110.2 Hz2
1.34 A

30.5A 30.5 30.5 30.5 0.00

&) Mean 486mA _ 486m 486m 486m 0.00

[z 8.00ms ][1.00M515

7 1004
20M points

10 Sep 2020
39

Element 1

Element 6

Element 7

2B (3P3W)

Ude

0.99980 k

0.196

0.012

0.104

Urms

0,99981 k

479,401

4(8.986

479.193

Ide

-25.362

1.021

0.330

0675

Irms

26.709

32657

33.021

32.789

P

-25.358 k

-18.113 k

-13.996 k

-27.110 k

Q

-8.370 k

8.464 k

-1.367 k

1.097 k

S

26.704 k

15.608 k

15817 k

20214 k

m

106.907

U

Error

60,002

60.001

N
1

U1 1000V

I
1MHz
OFF
fu2
12
OFF
OFF
1u
13

OFF
OFF

200mA
Sync [E
Bc Hm (1
GO0V
200mA
Syl
o hm (1
1000V
100mA

o [t

N us 1000

16 60.00 A
;178K

\
7. . -1.802ky"
16 -60.00 r.\.A

e

114 500mA

Nz Sync
100Hz [Sc! Hrm

Hus 1000v
15 500mA

3kHz Sync
100Hz [Se] Hrm

UG 600V
I 16 200mA

3khHz __ Sync
100Hz [Eal Hrm

Jur eoov
17 200mA
LF  3kHz Sync

==

=I=]

&

50.000ns

m
100Hz (Scl hrm [T

Tel

stop T I

23 JUNE 2020

1.660us
100,18
A98.40us

og

[=]
o

930.0V

1.090kv
Al160.0V

5 50kW DC/DC Testing

2020/08/20 03:47:30 GF:3
Normal Mode

Element 1

Element 2

Element 3

Element 4

360.164

360.109

0.90020 k

0.90024 «

0.000

93,613

0.000

21.3%

-0.001

53.594

-0.003

21.247

0.000

93,613

0.000

21.3%

-0.000 k

19.300 k

-0.002 k

19129 k

0.000 k

0,535 k

0.000 k

-1.916 k

0.000 k

19.307 k

0.000 k

19.22 k

100.894

fPLL1

161% k

Elements ["gptions | |

LF
FF

LF
FF

1 n

In

OFF
OFF

Ju2
12

OFF
OFF

600Y
200mA

Sync I
[Sd Hrm _[1]

60OV
200mA

Sync
Hm_ 1]

S|
FF

(@ _so0v

- €@ 20mve )
Max std Dev
2.000G  256.2M
94.55  9.421

value Mean Min
10.00kHz 37.65M  9.999k
39.88% 41.94 39.88

@& Frequency
& +Duty

S_QOAK RIDGE

National Laboratory

40.0ps 5.00G5/s @ 5 1.10kv
20M points

19 Aug 2020
12:31:45

11 600.0 &

WMWNWW id

LF
FF

LF

I3
13

OFF
OFF

fus

[s

OFF
OFF

Ius
15

OFF
OFF

1000v
100mA

Sync
Hrm _[T]

1000V
100mA

Sync I
[Sd Hrm _ [1]

1000V
500mA

Sync
Hm_[1]

0. 0008

FF

LF

1.00ms | pp

us

Iis
OFF
OFF

Jur
7

OFF
OFF

60OV
500mA

Sync IE
[Scl Hrm _[1]

60OV
500mA

Sync
Hm 1]




Testing Full System
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Achieved: Demonstrating new approaches to plug-and-play solutions in full
system implementation
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Challenges encountered
o« COVID-19 significant hurdle requiring new approaches
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FY20 and Future Work

 Accomplishments:

Conference papers published

Completed Full CHIL Implementation of System Design
Completed Hardware Design

Completed Single System Testing of AC/DC and DC/DC
Completed Initial System Testing of Interconnected AC/DC and
DC/DC

 Future Work:

Long-term Testing and Use Case Evaluation

 Deployment and Long-term testing Opportunities
 Through CEDS program, looking at Cyber Security Interfaces
« Journals in development
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