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PXISE Energy Solutions

Located in San Diego, CA

A Modern Grid Control Solutions Company

Backed by Sempra Energy and Mitsul

)
6/’ Sempra Energy” @

MITSUI&CO.
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PXISE utilizes bigger data and artificial

Intelligence

» Adapting high resolution data 60
Untapped samples per second for MRI-like
synchro-phasor V|S|b|l|ty and pl’eCISIOn COntI‘O|

data / insights * GPS time-synchronized “State”
measurements provide powerful
real-time insights

» Advanced neural network
technology for event detection

 Clustering technology for
forecasting

* On-line control system tuning
» Adaptive control technology
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PXISE brings new intelligence and autonomy
to grid control

Insightful Multi-level System model, OSlsoft Pl data
high-speed system optimization, & technology
phasor data feedback artificial

control intelligence

Intelligent software
. In common hardware
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PXISE Advanced Control Technology (ACT)

PXISE ACT 3.0 control
Pl 2017 server
Windows 2016 server

Software

64 bit computer

Substation hardened, or

VM on premise or cloud server
Existing sensors (*PMUs from relays)

Hardware

*Users should not be confused with PMUs application in transmission system, time-synchronized phasor
data from a few PMUs offer new insights for modern grid control
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The problems we solve

Operate grids with any percentage of
renewables supported by a battery energy
storage system (BESS)

Coordinate any mix of energy resources

Cost-effective and reliable grid control
solutions
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What we do

Advanced SCADA and grid control automation

Renewable generation output performance control

Microgrid controls (islands, remote communities,
comm./industrial)

Autonomous DERMS with optimization
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How we are different

Mixed Assets
Optimization &

Operations

Control

Capabilities

OSlsoft.
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Legacy Control

Results differ from claims:

Energy management and
dispatch focus

Slow response to changes
Operate few devices

Logic-based, inflexible to
operate as system conditions

Higher cost (low assets use)
Low performance

PXISE Advanced

Control

Delivers differentiating benefits:

> A real control system with
multi-level feedback

»Fast and adaptive software
configurable

»Designed for 1000’s devices

»Optimization-based, fast and
adaptive to real-time conditions

»Lower (optimal use)
»Higher performance cost
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Who's using PXISE ACT?

Auwahi Wind Farm (24 MW, 11MW/4.4 MWh
Battery Energy Storage System)

Copper Mountain Solar Farm (58 MW, Grid-tied)

Silver Oak Winery microgrid (200+ kW Solar and 120kW/420kWh
Battery Energy Storage System)

Sempra Headquarters microgrid (Solar PV, EV Chargers, and
250kW/625kWh Battery Energy Storage System)

Great Valley Solar Farm (200 MW with Switching Capacitors,
Grid-tied)

0Slsoft.
PIWorId BARCELONA 2018 #PIWorld  ©2018 OSlsoft, LLC 9



PXISE ACT application in microgrids

A comprehensive solution to manage and control all DERs
logically organized within the Microgrid in an hierarchy

Level 1 — Microgrid control of all DERs (islanded or grid connected)

Utility Point of ,
I R Gl FEVERZ=GIOUPIORMIXECHDERSICONLO|

Total controllable
supply/demand balance
and power quality

Logical grouping

within microgrid: Level 3 — DER control

management A mix of DERs i .
including BESS, Individual DER:
renewables, and *Solar PV

thermal generators *BESS

Generators
«Controllable loads
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Flexible data input and configuration

c CIM XML
= HIES
| -
(@)}
 § 4 .
e | |
7 o Interactively
U>,)\£ via AF | builder
= Explorer
e
O Insolation \ /
‘ ' Excel files
0Slsoft.
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User configurable microgrid software for
many DERS

S 120kW / 420kWh Battery
Northern California 600kW Solar PV
Microgrid Winery 5 MinOQI‘idS

Microgrid A

120 kW total

g 49

PES
(140 kWh)
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PXISE ACT winery microgrid

« Control system
dashboard is
flexible to
accommodate
local needs

» User configurable
and interactive
display

» Powered by
industry standard
Pl Vision

GRID-CONNECTED

Controlled by PXIiSE 8 Solar Inverters, 4 Energy
Storage Inverters and 1 ASCO Switch
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High-rise building microgrid

) 120kW / 615kWh battery
Same hardware and user configurable 50kW solar PV

software advantages by OEM PI functions EV charging
3'd floor microgrid
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Configured to achieve maximum energy bill savings

Flexible control
configured for
one BESS,
solar and EV
chargers
benefited by PI
AF structure
and import
functions
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Optimization included forecasting of resources and
load

Non-linear
optimization of
assets using
real-time
conditions far
better than
hard-coded
logic of other
solutions

IDemand Reduction

BESS §w8‘gulu\/lanage
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PXISE display screens can be customized by
users

° PI VISIOn P=SE ACTSCADA DISPLAYS

DASHBOARDS SYSTEM HEALTH

SC re e n S Microgrid Dashboard One-Line Diagram conomi t0 ACT Alarms
« PXiSE add-ins e E

==
»Standardized G ——————
displays for ~--=-— |E=q = -
solar, wind, and |Gt Sl i
microgrid RO BRI i

N N Controller Faceplate Controller Settings Manual Station Controls Cont_rol F_Iow !Vbnitor
applications = == == = == ..
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Standard faceplate for real-time monitoring
and control
* Manual

@® Pivision x ¥ [ hpsatdy % ¥ [ Wtpsalde X ¥ [ ACTUser X ¥ (@) Pivision X ¥ (D Schweits nV@pmm x (@ Pivision x ¥ @ Pivision x ¥ @ PivVisior x 1 (@) PlVision % 1 (XD Schweit: an OPSyste X @) PIVision X W\ |

P=SE ACTCONTROLLER FACEPLATE

¢ Auto - IJ:T:II:FI[(;:;L:CONDECTED
« Auto-remote —
* Real power control

* Reactive power
control

MOD
POWER-HOLD DEMAND OPTIMIZATION AND COORDINATION

 Demand control
targets

acking
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Differentiated PXISE disturbance mitigation
Improves power quality

® ngh data- rate F'O;Power&Relf eeeeee
and fast inverter "
control by PXISE
cancels e -
disturbances in
the grid C

« Supported by
high resolution
data in PI -
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AF database for connected distributed energy
resources

Search Sempra Headquart... O | Current Folder = ‘ Q(.Rep\y @.Reply All Q_,Forward ':(S‘M

Sempra Headquarters.. ByDatew T Wed 7/25/2018 8:38 PM

Bu i It_ln pxisealerts@sempra... = P pxisealerts@sempraglobal.com

PXIiSE Alert :: Sempra HQ M... 7/25/2018

New PXISE Alert PXiSE Alert :: Sempra HQ Microgrid :: B_INV:01
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pmsealerts@sempra... @ Database = uenyDate - © @ QBsck O W, Checkin ¥ v [ Refresh 3 New Hlement + 11 hew Astribite [Seorch Bemernts
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PXISE ACT Is a complete solution for modern

grid operations

A comprehensive
solution to
manage and
control all DERs
logically
organized as
microgrids,
VPPs, and
aggregated
resources

OSlsoft.
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Direct Control of DERs

Utility-owned DERs

Customer-owned
DERs

Behind the meter
DERs

Aggregated DERs
VPP of DERs

Market-based Control of DERs

Un-controlled DERs

| Rooftop solar

Behind the meter
BESS

EV chargers

#PIWorld
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PXISE DERMS multi-level control architecture

o = .

Master controller

eSupervisory |
microgrid or \

virtual power ecsies
plant (VPP)

*Controllable DER
or an aggregated
resource

MMMMM

Dispatch

Isolated Microgrids

0OSlsoft.
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PXISE DERMS - a real “control system” for
1,000s of DERs ks

* Extensive use of PI
AF

e Coordinate real-time
switching and control
of DERSs

e Control of Virtual
Power Plants

« Control of
Aggregators
» Optimization of a mix
of energy resources Comprehensive design: control directly managed DERS,
market response DERS, and accounting for unmanaged
DERs
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Software implemented at large solar farm
(same architecture as DERMS control)

BREAKER1-2+ ¥
P=SE One-Line Diagram - Great Valley Solar
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SECTION (reedonly) Asset SUBPOI+ V¥

SECTION:2

SECTION:1

34.375 25
91.163

SECTION:2 Lso

40

34.359 30
56.004 k20
SECTION:3 ;“
10 - - : : - : : : - e
23374 82872018 12.00.00 AM 8282018 22611 PM
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SECTION:4

233.71
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15
20 i A . s hed
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f
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Display and control of individual controllable

Inverters

CIRCUIT (readony) Asset | CIRCUIT9+ ¥

CIRCUIT:9

CIRCUIT:1
11.122
CIRCUIT2
11.213

CIRCUIT:3

12.606
CIRCUIT4

11.763
CIRCUITS
11.813
CIRCUIT:6

17.677
CIRCUIT7

25

12201851630 PM.
BLOCK:55

0.03832 1.445 0.003
|

Calc Failed calc Failed
CIRCUIT8

14.583
CIRCUIT9

15.572

BLOCK:78

1.586 0.004
0.030687

0.034022

7 oSisoit

: PI WOI’| d BARCELONA 2018

BLOCK:56

BLOCK:79

+ Ad Hoc Display

62.3

0.034022

h ) 41212018 6:16:30 PM

BLOCK:75 BLOCK:76 BLOCK:77

1.463 [ 1.597 [ 1.551 0.002 1.608 0.004

BLOCK:80 BLOCK:81 BLOCK:82

1.605 0.006 1.589 0.004 1.567 0.001 1.561 0.001
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Circult display in a Solar section — “like
aggregated DERs within the VPP’

LOCK ROLLUP (read-only) Asset |RIG_P:POl+ ¥ « AdHoc Dispiay  [if]
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9 oft

os
»PIlWorld earceLona 2018 #PIWorld  ©2018 OSlsoft, LLC




I L A AR S
Summary

Important to select the right microgrid and

DERMS solution in a modern grid

Better accuracy of DER control
Faster response to dynamic changes

Better sensors and data (Bigger data)

System level intelligence with Al

Commonly available industrial hardware
Proven data platform (OSlsoft PI)
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Contact

* Patrick Lee Info@pxise.com
* President Pxise.com
* Chuck Wells

 Chief Technology Architect
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