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Project Overview

* First large utility scale community energy storage
(CES) project

« Aggregation of CES using a Distributed
Resources System Operation Center (DR-SOC)

 Using utility industry protocol (DNP3)

« Determining value stream of storage on test
circuit in MISO market

* Deploy secondary use EV batteries
* Integration of energy storage and PV
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Project Team and Roles

(weekly project calls)

Project Team Members & Roles

Team Member

Role

DTE Energy:

>

Project lead
Utility participant for DES field demo
Project reporting

CES Unit suppliers
Factory acceptance testing
Technical Support

DNV-GL

CES functional testing
Economic analysis and reporting
Technical Support

-

‘edd

Circuit model development for baseline
Reliability & economic dispatch algorithm

@

CHRYSLER

Durability & conditioning testing of EV battery
Secondary use EV battery supplier
Provide baseline data for EV battery

NEXTENERGY

Investigation of regulatory issues surrounding
energy storage and renewable energy
DOD applications

nationalgrid

Utility technical advisor




CES System Overview
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« Eighteen new units installed
— One was installed in training yard

— Developed engineering
documents, installation and
operation procedures

— 17 on one distribution circuit

« Two repurposed EV batteries are
demonstrating seco
application

CES Value
Parameters

Power 25 kW
Energy 50 kWh
Voltage 240/120V AC
Battery - PEV Li-lon
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* Large storage system
— 500kW PV

— 500kW Li-ion Storage—
(250kWh)

« Status
— PV operational
— Energy storage installed

— Final commissioning end
of September 2014

- FAT July 2014




CES Field Installation Status =& "

« 18 new units installed in 2013
— One in Training Yard
— 17 on one circuit

* Winter reliability problems

« Uses case testing started in
June 2014




Test Circuit

8 CES units
installation
4 in progress

=

9 CES units
installed

TRNTY DC 9342 13.2kV
Peak Load = 10.8MVA 2011
Customers = 2522
Residential = 2413
Commercial = 105
Industrial = 4

Base Miles = 36.27
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CES - Communications S¥€ DTE Energy

Architecture

Circuit .

Electrical Data 220 " 2ahlies
Fy

M?r_REt LmP ¥ML Data Exchange : CES unit 2

Pricing Data
DMP Commands

/ XML Data —

Weather Data \ » DRSOC Hub i CES Unit N
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CES Site Summa
Battery SOC _Comm PCS Power PCS VARs Load Power Inhibit Alarm
) 80.70 0.00 kW 3.46 006 kw [SORMAL] XML Poster —>@
; 018KW 439 368 KW =, Tool
[Forvad 0.02 kw 15.01 194 kw
G680%  [NORMAL 000KW_ 1500 181 kW [EomaAY DNP3
[RORMAT] -0.29 kw 14.93 1.86 kW [RorRMAL] ,
I 000% [NORWAN — O00KW 343 053 KW | N
: [NoRMAT] 0.01 kW 0.01 002 kW ]
[NorwAL] 0.32 kW 15.02 335 kw [SORMAY] | DRSOC Memcache DRSOC L]
_ 0 E_'Ukw 341 140 kW - Database Database Hub
b Woma  036kw G502 235 KW | | —»@
[Normal) 083kwW 1499 115 kw [NoRMAL]
[NorvAd] 0E5KW 1500 247 KW [NorMaAL] | NP3
[NorMAL) 068 kw  -1502 263 kW [NorRMAL]
| CES-14 | [SORNRE 022 KW A5G 7.76 KW [SORNAT]
CES-15 | [Normad] 0.00 Kw/ 3.45 083 kw [SormAL]
| CES-16 | [EOBAE  Do0gw 343 122 kW .
CES-17 | BORMAY 05w 1498 1.07_kw [l
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CES Communication Hub

Command

S0C Logs

Fleet Hub Command Setpoint

Wiki - Currentvalue: 250

kvar:

Send Control

Unit status

Reporting

Currentvalue: 25

CES#1Charge 99.7%

HUB COMMAND

CES SNC1.PCS_KW: 0

Hub Command 0 kvar -25 kW

CES # 2 Charge 99.6%

HUB COMMAND

CESSNC2 PCS_KW: 0

Hub Command 0 kvar -25 kW

CES #3 Charge 99.9%

HUB COMMAND

CES SNC3.PCS_KW: 0

Hub Command 0 kvar -25 kW

CES #4 Charge 100%

HUB COMMAND

CES.SNC4 PCS_KW: 0

Hub Command 0 kvar -25 kW

CES #5 Charge 0%

HUB COMMAND
CES.SNC5PCS_KW: 0

Hub Command 0 kvar -25 kW

CES#6 OUTOF SCAN
Charge 0%

HUB COMMAND
CES.SNCB.PCS_KW:. 0

Hub Command 0 kvar -25 kW

CES#7 Charge 99.6%

HUE COMMAND

CESSNCT PCS_KW:0

Hub Command 0 kvar -25 kW

CES#8 Charge 99.7%

HUE COMMAND
CES.SNCBPCS_KW:0

Hub Command 0 kvar -25 kW

CES#9 Charge 99.5%

HUE COMMAND
CES.SNCIPCS_KW:0

Hub Command 0 kvar -25 kW

CES#10 Charge 79.3%

HUE COMMAND
CES.SNC10.PCS_KW: 0
Hub Command 0 kvar -25 kW

CES# 11 Charge 100%

HUB COMMAND
CES.SNC11.PCS_KW: 0
Hub Command 0 kvar -25 kW

CES#12 Charge 100%

HUB COMMAND
CES.BNC12PCS_KW: 0
Hub Command 0 kvar -25 kW

CES#13 Charge 99.8%

HUB COMMAND
CES.SNC13.PCS_KW. 0
Hub Command 0 kvar -25 kW

CES # 14 Charge 100%

HUB COMMAND
CES.SNC14.PCS_KW. 0
Hub Command 0 kvar -25 kW

CES #15 Charge 99.6%

HUB COMMAND
CES.SNC15.PCS_KW. 0
Hub Command 0 kvar -25 kW

CES #16 Charge 0%

HUB COMMAND
CES.SNC16.PCS_KW:. 0
Hub Command 0 kvar -25 kW

CES #17 Charge 0%

HUB COMMAND
CES.SNC17.PCS_KW. 0
Hub Command 0 kvar -25 kW

CES #18 Charge 0%
STANDBY
CES.SNC18.PCS_KW: 0
Hub Command 0 kvar 0 kKW

DTE Energy-

Control

CES Site Summary

Change of Mode Site Battery SOC _Comm  PCS Power PCS VARs Load DC Contactor Inhibit Alarm
CES-1 8080 %  (NORMNE 357 kw 333 043w [NORMAT]
| CES-2 B18KW 635 076 kw [SORNAT] |
CES-3 64.70 % [NorMAL] -6.55 kw/ 392 1.66 pw CLSD [NorMaL]
 CES-4 [ e540%  [NORWAE  272KW 348 1.98 kw [NORMAT] |
CES-5 000% [(NORSRE  0.00 kW 3.40 1.86 kw [opEN [NORMAL]
| CES-6 L 000% [ 000kW 000 000 kw [open |
CES-7 77.70%  (NORMAE 414 kW 340 Bl4kW [NorMAL]
| CES8 HEERW 386 7.90 kw [NorvAY |
) CES-9 8400% (NORMAN 283 kW 339 3.05 kw [NORMAL]
Full KW / kvar eperations EC-E_S?I_O_ 000 K 000 900 o, - -:]
CES-11 6650 %  [NORMNE  -5.22 kW 376 1.32kw [NorRMAL]
| CES-12 | 6320% [NORWAY 583 kW 378 068 KW [NORVAY] |
CES-13 7280 % [(NORMAE  -5.01 kw 351 210 kw [NorMAT]
CES-14 | 7240%  [NORMAY  512KW 345 257 kw [SoRNAT] |
CES-15 6320% (NORMAN  683Kkw 378 0.75 kw [NorMAL]
candom CES-16 D00kw 333 091 kw [e  [SoRvAl |
CES-17 000%  [NORSEREl 000 kw 342 0.37 ks [oPEN q
HUB Random kW out (+} < »

|

HUB Random kW in (-}
[ HUB Random kW (both +and-) |
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CES Test Plan - Modes of operation

document

REQUIREMENT# TEST PERFORMED COMPONENT TESTED Mode of Operation
DRSOC-CES-001 Data usage test Cellular communications Stamd-by / Hub Command
DRSOC-CES-002 CES mantans Mmimum Reserve Mangin CES controlicr logic Hub Command
DRSOC-CES-003 CES unit will operate safely when unit is at CES controlier logic Hub Command

1007 SOC and is given a charge command.
DRSOC-CES-004 CES unit will operats safely when kW and CES controlier logic Hub Command
kyar setpomts cause unit to excesd dischangs
kVA rating.
DRSOC-CES-005 CES unit will operats safely when kW and CES controlicr logic Hub Command
kyar setpoints cause unit to exceed charge
KA rating.
DR50OC-CES-D0G DR50C Hub will dispatch a reasonable set- DR:50C Hub Hub Command
point when algorithms command a kW set-
pont that excesds unit change rating.
DRSOC-CES-00T DRSOC Hub will dispatch reasonable set- DRS0OC Hub Hub Command
pont when algorthms command a kW set-
point that exceeds unit discharge rating.
DRS0C-CES-00E DR-50C Hub will destnbute fieet kW charge or | DRS0C Hub Hub Command
discharge across all units based on Sof of
each unit.
DR.S0OC-CES-DIR CES Efficiency CES Efficiency Hub Command
DRSOC-CES010 DR-50C Hub will issus commands per & set DRS0OC Hub Scheduls
scheduls to produce “Renswable Ensngy
Tume Shift”
DRSOC-CES-011 DR-50C Hub will issus commands per & 5et DR30C Hub Scheduls
schedule to produce “Blectric Energy Time
Ghift®
DR30OC-CE3-D12 DR-30C Hub will send commands to CES DR.30C Hub AGC
units based on simulated AGC signal
DRS0OC-CES-D13 DR-30C Hub will dischange CES flest to DR.30C Hub Peak-Shaving
maintain a maxamum kW at the circuit feeder.
DRSOC-CESD14 Charge when nesded for reserve capacity DEW Senice DEW
DRSOC-CES015 Discharge when pnce is high and unit is not DEW Service DEW
needed”
DRSOC-CES01G Do not change when would cause overioad DEW Senice DEW
DRSOC-CESDT Do not dschange when would viclate reserve | DEW Service DEW
Capacity
DRS0OC-CES-D18 Resolve transformer ovesioad by discharging | DEW Service DEW
DRSOC-CES019 Resolve low voltage by supplying vars DEW Senice DEW
DRS0OC-CES-D20 Resclve high voltage by absorbing vars DEW Senice DEW
DRSOC-CES-021 Resoive low voltage by dischanging DEW Service DEW
DRSOC-CES-0i22 Resclve single-phase primary overload by DEW Service DEW
deischarging only battenes on that phase whils
charging others (low price)
DRSOC-CES023 Currently discharging with no overoad, but do | DEW Service DEW
not stop dschanging because discharging is
preventing an overioad
DRS0C-CES-D24 Forecasted overoad alert DEW Service DEW
DRSOC-CES025 Minimum peofit mangin test DEW Service DEW

=¥ DTE Energy

Demonstrated capabilities

« Voltage/VAR support

 Islanding during outages

* Frequency regulation
(AGC)

 Renewable energy time
shift

 Renewable generation
smoothing

 Circuit peak shaving

« Discharge during high LMP
price

« Circuit model commands
(DEW Services)

12
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« Six end of life automotive battery
packs — Fiat 500e

« Battery size - 25 kW/50 kWh
« Two energy storage configurations
— Module level
— Whole pack
« Containers with batteries built
* New control circuit boards being built

 One CES to DNV GL for testing (Oct
2014)

* One to DTE for installation (Nov
2014)
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Sample reports

Tahle 1 AC Round Trip Efficiency

DNV KEMA Powertest

— Round Trip Efficiency round e
— Peak Shaving profile test o
— Frequency Regulation Profile Test i
— Islanding Test £ =
— Harmonic Analysis
« S&C Electric commissioned IEEE 1547 B
certification — Passed :
— Removed conditional Relay
Engineering approval
« DNV KEMA cost effectiveness reports % ...
on circuit £ oo
— Frequency Regulation
— Peak Shaving
“0%4s7 7.3487 7.3487 7.%12;(&3“1:7”23521:;;3ﬁ :;3)87 7.3487 7.32181 e
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Future Tasks — 2015 FY

« Complete testing and installation of secondary
used battery system (end of 2014)

* Energize 500 kW energy storage system (Sep
2014)

« Complete testing of use cases

« Complete final report
* Project ends FY 2015

15
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Contact Information

Thank you to the DOE OE and especially Dr.
Gyuk for his dedication and support to the
Energy Storage industry.

Questions?

Principal Investigator Contact Information:
Hawk Asgeirsson
DTE Energy
AsgeirssonH@dteenergy.com
313-235-9371
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