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WebEx and Call-In Information

Join by Computer:
https://cpuc.webex.com/cpuc/onstage/g.phpeMTID=e4972611b4ee872030240eb4222523d4f
Event Password: RMWG (case sensitive)

Meeting Number: 2495 245 9276

Join by Phone:
* Please register using WebEx link to view phone number.

(Staff recommends using your computet’s audio if possible.)

Notes:

* Today’s presentations are available in the meeting invite (follow link above) and will be available shortly after the meeting on
https://www.cpuc.ca.gov/resiliencyandmicrogrids.

* The presentations will be recorded. The question and answer segments will not be recorded. There will not be meeting minutes.
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WebEx Logistics

WebEXx Tip
« All attendees are muted on entry by default. Access the written
« Questions can be asked verbally during Q&A panel here
Q&A segments using the “raise hand” \
function. 1. Click here to access

the attendee list to raise > & Participants  [2) QA

« The host will unmute you during Q&A and lower your hand.

portions [and you will have a maximum

of 2 minutes to ask your question].  Participants x
« Please lower your hand after you've 2. Raise your hand by N
asked your question by clicking on the clicking the hand icon. ~_ . .,

“raise hand” again.

« |f you have another question, please
“re-raise your hand” by clicking on the

Attend

. ¢y Your Name Here
Me

3. Lower it by clicking

) : again.
“raise hand” button twice. g -

« Questions can also be written in the Q&A ~—
box and will be answered verbally during r%%%?iﬁ'gyggcr:lio i} Y o
Q&A segments. settings here
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R
WebEx Event Materials

Event Information: Resiliency and Microgrids Working Group Meeting (5]

Registration is reguired to join this event. If you have not registered, please do so now.

English © San Francisco Time

Event status: Mot started (Register)

Date and time: Tuesday, March 2, 2021 9:30 am
Pacific Standard Time (San Francisco, GMT-08:00)
Change time zone

Join Event Now

You cannot join the event now because it has not started.

Duration: 1 hour First name: | Jessica [
Description:

Last name: [Tse [

Email address: |jessica.tse@cpuc.ca.gov |

Join Now

— Join by browser NEW!

—

< Event material: RIMWG [Meeting Material EXAMPLE docx (31.7 KB)

S —

By joining this event, you are accepting the Cisco Webex Terms of
Service and Privacy Statement.

Register ] [ Go Back
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Preliminary Resiliency & Microgrids Working Group

Schedule

m Resiliency and Microgrids Working Group Topics Interconnection: Working group
participants will discuss
March : . . .
[ standby Charges Multi-Property interconnection and related issues as
m Microgrid Tariff . i .
_ they specifically relate to microgrids.
Ma . - . .
Topics will include interconnection
uhe . .
Value of ReSiIienCY I'Cqulrements fOl‘ grld—connected
uly . . .
m mode microgrid operations, controls,
o communications, and islanded mode
Microgrid i . : h
Interconnection microgrid operations where
interconnection requirements are
Customer-Facing licabl
) not a cable.
Microgrid Tariff pp
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Agenda

l. Introduction (CPUC Staff) 2:00p - 2:10p
« WebEx logistics, agenda review

Il. Schweitzer Engineering Laboratories — Controls and Protection 2:10p - 3:55p
(Scott Manson)
« Presentation

« Q&A

llll. Closing Remarks, Adjourn (CPUC Staff) 3:55p - 4:00p
« Provide information on the next meeting
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Today’s Speaker

Scoit Manson received his M.S.E.E. from the University of Wisconsin—Madison and his
B.S.E.E. from Washington State University. Scott is the engineering services technology
director at Schweitzer Engineering Laboratories (SEL), Inc. Scoftt is a registered
professional engineer in six states and holds 20 patents. Scott can be reached at
sCott_manson@selinc.com.

Schweitzer Engineering Laboratories (SEL) specializes in digital products and systems that
protect, control, and automate power systems. hitps://selinc.com.
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Microgrid Challenges and Solutions

SEL

Scott Manson, ES Technology Director




Making Electric Power Safer,
More Reliable, and More Economical

Safer means Protecting Humans, the Environment,
and Assets with SEL Protectﬁ Relays

e




87%
#1 Favorite Relay Supplier

of U.S. Utilities
2019-21 Newton-Evans Survey

3% 3% 2% 1% 1% 1%
SEL GE Basler Beckwith ABB ERLPhase Siemens



SEL Relays Are North America’s favorite
Microgrid Controllers
Multifunction protection
Metering
Programmable logic controller
Sequential Events Recorder (SER)
Oscillography recorder

Human-machine interface




SEL POWERMAX® is a
FULLY INTEGRATED
solution including
relays, controllers,
communication,
Cybersecurity, and
remote monitoring

EWS

SEL-3505

|[RTD/AO| [Governor| [ AVR |




SEL POWERMAX Development Timeline

2002 2008 2014 2018 2019

POWERMAX POWERMAX POWERMAX POWERMAX POWERMAX
Industrial Utility Commercial Mobile Garrison




Relay-Based POWERMAX Solutions Scale to
Any Size Power System

SEL R&D facility

100 < _ o °
80 ey, Miitary TMS
Control  gp =0 Parris Island
functionality O T~a - O o
inrelay 40 o . <&
(percent) e~ 90 ° o0
e -9 _ o ©
® e~_0 © ®
o ~J L X J
0 S
Islanded 0.01 01 1 10 100 1,0

i NG o industrial
(MW)
U Mobile



EXECUTION

Followers

Challengers Contenders

Emerson

Automation

Solutions h
S&C Electric

ABB. Spirae

o ®

g OATI 'Eaton

Leaders

Schweitzer
- Engineering
Laboratories

Opus One Schneider
Solutions Electric

= L

‘Encorp

\l Clean Spark

®— Siemens

e Clean Spark

® - General Electric

" Lockheed Martin

STRATEGY

SEL
POWERMAX
Is the worlds
highest
performance
microgrid
system
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The bad news: Inverter Based i,
Resources have created new  "Jues
protection & control challenges " . ™

 Human preference

« DQ transformations

« PLL

« Human error

» DER faster than protection

= Sensitivity to load composition changes
» Disparate standards

= EXxcessive complexity

» Inconsistent fault currents



# < @ - 9 x

- il l!,l" !. b \'iﬂ-.‘ lll” i 'iﬁ' il !!!, bl t i tﬁjﬁs
- ‘ m' | m |iiﬁ|i il ”l i u i ”"H M x mmu‘ ‘ [M

Trer = 12:12 PM

245 s 25 5 235§ 26 s 26.5 5 27 s

60.6
B FREQS Hz

60.4 B FREQX Hz
60.2 \_{—I_I_
- FH— J= Ty
50.8 L}J_' \_\_l_,_l_l_-l L\—\_\‘ This feature is available in the advanced version of Synchrowave
Event. To learn more, please visit the SEL website,

59.6
sg4 ||TRer = 12:12 PM
2455 255 25.55 263 26.55 275
4
52A%
FSYNCACT
VSYNCACT

SynchroWAVe Event Basic @

To add advanced features click Activate.

Trep = 12:12 PM
Activate

2455 255 A0S 26 5 26.0 s 27 s



Problem: Inverter produce Unusual Harmonics




Problem: Integration is hard

= |dentical interface for all inverters and gensets
«  Simplifying user’s experience

= Advanced controls and visualization

= Superior protection and diagnostics

= Ensures interoperability between DER

= Plug and play communication

= Incremental procurement and commissioning
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Problem: Integration is Expensive
Solution: Use POWERMAX Plug and Play
Communications

[im’m“ . Hi! I'm a generator.
N o

SEL-3530-4 REALTIME AUTOMATION CONTROLLER

Great! Send me data. T




Problem: Legacy Load Balancing Algorithms are
Difficult to configure and Tune

Solution: SEL POWERMAX Advanced Control
Algorithms Ensure Universal DER Interoperability

60-W — . ____ No overshoot
Frequency
(Hz) 58 - . .

No integral windup
o6

No oscillations
30,000 -

(F:/c\;\;ver 15.000- No tuning
0 Fully interoperable

Legacy




12000000

‘Problem: Is your microgrid working right?
Solution: Use Synchrowave Operations Historian
‘as your daily dashboard

2000000
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Problem: IBR create unusual currents
Solution — Use SEL relays with advanced signal

processmg
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Problem: Inverters
produce much less
fault current than
generators

Solution: Use advanced
SEL relay protection

algorithms which can Silicon
detect an inverter f \__ Thermal
overoad ' [TT77T P E
: - {
Silicon Stop
limit time commutation

time



Problem: Inverter fault
currents are restricted
by health of inverter

and battery
Solution: Use SEL Axion

to Manage Batteries and
Adapt Protection in SEL

Relay

Battery SoC
dynamic limits

Ix




Problem: Variable fault currents require

adapting downstream protective relays
Solution: Communicate between SEL relays with

frequency shifting

PV and

f
BESS load A

ﬁ POl l pCC
| \
T _é_:?z f %io o




Problem: IBR are faster than Protection!

Solution: Use SEL relays to control inverters...at the
RIGHT speed

Type Time (seconds)
Governor ~1.000
AVR ~0.100
Load-shedding protection ~0.016
Distance protection ~0.006
Traveling-wave protection ~0.001




SEL Relays provide Seamless Islanding after

a Utility fault
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SEL Relays provide Seamless Islanding after
a Utility fault

200 _¢' Fault starts i i i i
IA : i 5
current - ' 1 Microgrid controller
(A rms) | ] '.sheds load
1 1 1 1
o N
20T Relay trips / o |
VAB ' ¢ L .
1 1
Vf\l/t?%es i i i i Load current
( ) . i ‘is interrupted
0= Breaker | |
reaker
60 ¢! opens | | . '
: 9! - requency recovers!
Frequency || ! | i ‘q_'L_,_.—l_
Hz I I [ [ -
- | | i '
59 + ! — F : : :
0 0.2 04 0.6 0.8 1

Time (seconds)



SEL Relays provide Seamless Reconnection
after the Utility recovers

<>

PCC relay

VUTILITY
VMICROGRID

@OQE DER relay

Dispatch

B



Problem: IBR controls are non deterministic

SEL Relay control IBR erratic control
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Problem: Inverters
commonly require custom tuning
Solution: Use SEL Relays as High
Fidelity Data Recorders
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- _Problems: Inverters
Cannot Provide Inrush
required to start a grid
Solution: Use SEL Relays
to Start the Grid in
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Montclair State University, New Jersey, U.S.A.
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SEL POWERMAX
prevents
Blackout at the

Worlds most
Valuable Oil Field

Shaybah, Saudi Arabia

Plant 1 :]Q,

(230 KV GIS)i W/

®
Plant 2
(230 kV GIS)
4

Plant 2
(115 kV GIS)

Plant 3
(69 kV AIS)




SEL POWERMAX Brings Reliable Power to MIT
Boston Campus

l > - o




SEL POWERMAX Outperforms
Competitors in a Microgrid Shootout

Colorado, U.S.A.




Sign up for a free SEL POWERMAX and Relay

Controls Demonstration
selmicrogriddemo@selinc.com
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Q&A and Discussion

California Public Utilities Commission

WebEx Tip

Option 1:

Access the written
Q&A panel here

£ Participants 7] QA

Option 2:

1. Click here to access N 5 o
the attendee listtoraise == "orapns Q8
and lower your hand.

« Participants

2. Raise your hand by Q Search
clicking the hand icon.  paneist (1

o o Your Name Hera
T Me

3. Lower it by clicking
again.




Closing and Upcoming Meetings




Upcoming Meetings

* Thursday, December 9, 2021 (2 pm - 4 pm) (tentative)
« Selective De-energization Within a Microgrid Island
« Additional Participant Presentations on Inferconnection Concerns

* Thursday, January 6, 2022 (2 pm - 4 pm) (tentative)
« DC Metering Standard (brief re-visit)
« Recap of Inferconnection Sessions and Recommendations
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