Xcel’s Synergi and DRIVE Demonstration for Hosting

Capacity Webinar — June 2, 2020 /)
(74 XcelEnergy

TODAY’S AGENDA:

12:00-1:30
The first half of the Workshop (12:00 to 1:30) will be a demonstration

that provides an in-depth look at how Xcel Energy uses the EPRI DRIVE
tool and other software tools for its hosting capacity analysis (HCA).

30-minute Break (1:30 p.m. —2:00 p.m.)

2:00-4:00

The second half of the Workshop will feature a representative from
EPRI who will provide an overview of DRIVE and outline the three
available methodologies
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Hosting Capacity

e Xcel Energy filed its first Hosting Capacity
Analysis (HCA) report in December 2016 and has
continued to file HCA reports yearly with
consistently updated features and accuracy

 The purpose of this demonstration is to provide a
practical look at the full HCA process used by Xcel
Energy in the Synergi tool and the Electric Power
Research Institute (EPRI) Distribution Resource
Integration and Value Estimation (DRIVE) tool.
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Objectives

* Provide a practical demonstration of Synerqi
modeling and DRIVE analysis with respect to
Hosting Capacity

« Examine additional functionality of the DRIVE tool




Distribution Planning and Hosting Capacity
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Process Timeline

ACTIVITY

Load Forecast

Risk Analysis

Mitigation Plans

Budget Create

Memo Creation

Project Fulfillment

Model Input
Gathering

Remodel List
Assessment

Model
Creation/Updates

DRIVE Analysis

Report Creation

Map Creation

SEP | OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT

IDenotes Distribution Planning Process

Denotes Hosting Capacity Process
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History of DRIVE Usage and HCA @ XeelEnergy:

« 2015

— Xcel Energy began working with EPRI in 2015 to begin the process of
acquiring DRIVE as a tool for HCA

« 2016
— Xcel Energy’s first filed HCA
« 2017
— Methodology changed to Large Centralized HCA in DRIVE
— HCA heat map developed and implemented
« 2018
— Reverse power flow was added as an analysis criteria

« 2019

— HCA performed with actual daytime minimum loading and power factor
information.

— Unintentional islanding was added as an analysis criteria
— Popup functionality in HCA map
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Inputs required for HCA

* GIS feeder model

e Forecasted peak load, amp balance and power factor
e Secondary customer billing data

 Primary customer and solar garden information

e Daytime minimum load
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Synergi Model Creation Process

e Import feeder model from GIS
 Perform model cleanup
 Input forecasted loading, head-end impedance

e Import customer billing information and solar garden
size/power factor

e Allocate load
e Perform load flow

e QA model
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Model Creation and Cleanup
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Model Creation and Cleanup

Section: 2027891 ? X
¢ MOdeI IS Imported from ':e:(io-n) " T Edit conductors and spacing ’

G I S Dat ab aS e Construction ‘

Construction model

« An automated cleanup T Dated emephees v B 2 o,
script performs most of ~ fweosec | ' O ferth et
this work, but several T A 2AC 1P
facilities require further hasen [BIACOR o
Inspection St B - -

N CO n d u Cto r e Equivalent spacing and height
Val I d ation Results P:ga;e to phase:\ ) P:zze to neutra\l: m ngfoht to ref: o

— Capacitor banks Detiled spacing - configuration and transpositon

— Step down Config:  NSP Horizontal v 2 lcea .
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Loading and Head-end Impedance

€ =2>0a

Feader IE Edit impedance and voltage levels

Volts / Ohms Voltage levels

Node (®) Use balanced

 Head-end impedance e |
Information is retrieved
from an internal .
substation database

» Forecasted peak load data

R X

1? SI.IC.B_. (120v)

() Use by-phase

Is gathered for each phase e 7 [ O o
(when available) from e 9 -

Feeder SCADA and

12

entered into the model’s
meter facility

ﬂ Edit meter demands

[ ] Do not use demands

[ ]Lock downstream loads

Type Units
® Amp O kvA kW, kvar kva, % pf
Metered values
[ ] Overridden by upstream meters
A B C
Amp: | 1310 | 1220 1180|| 1237
% pf: ‘ 99.0 ‘ ‘ 99.0 ‘ ‘ 99.0‘ ‘ 99.0‘

Replace with results




Customer/DER Information

e Customer metering data
IS Imported through
Synergi’'s CMM tool and
assigned to the model’s
nodes/sections

 Primary customer and
Solar Garden data is
entered manually from
Xcel Energy’s records
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Large Cust: 467604827

mMC=2>4q

Large Cust.

Load

Generation

Info

Results

? X
+
@ Edit generation information
Generation on Inverter:
Type: PV_Gen3_LargeCust hd 2 Unknown b 2
Review status: Constructed v DERp:  [NEM v
Generation/phase
Specify rating T
A B C Total
Rated kW: ‘ 3333 ‘ ‘ 3333 ‘ ‘ 3333 ‘ ‘ 999.9 ‘ all
PF %: ‘ -94.0 ‘ ‘ -94.0 ‘ ‘ -94.0 ‘ ‘ Fo4.0 ‘

Inverter kVA (as % of kW):

Capacity factor:

Generator output

(® Rated kW output

(O Specify output % 100
(O Weather based performance Derating factor 1.00
() DER Profile Unknown ~ 2

Specify pf 900 %

%
120.0

Voltage setting:
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Load Allocation and Load Flow

* Load is allocated with peak load values entered in the feeder
model, and distributed across the feeder based on customer
metering information.

e DER is turned off for load allocation

* A load flow is performed to check for any exceptions such
as low voltage, overloaded transformers and overloaded
conductors

* DER is turned back on and another load flow is performed

Feeder Summary
Amps Volts Connected

Max % Imb MNeut | Avg | cCust ckVA
M M =

1316
1105
241
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Additional functions of Synergi as
used in HCA and Planning

e Queries

— Allow sections of feeder to be highlighted and
edited based on conductor type, proximity, etc.
e Building

— Sections of conductor may be built out from an
existing feeder, and equipment can be added to new
sections

e Conditional Highlighting

— Feeders may be highlighted with multiple color
codes based on certain conditions such as loading
or conductor type
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DRIVE Process

« Model A Interface (DRIVE MAI)
—Load Synergi model

— Assign off-peak load percentage (based on
DML)

— Convert Synergi model to DRIVE input files
 DRIVE

— Select input folder/files

— Load threshold and analysis settings

— Perform analysis

— QA Hosting Capacity Analysis and download
summary file
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R
DRIVE MAI ¢ XcelEnergy:

| wnz [ Synergi™ Planning Models Output ' ‘:'Jﬂlil

About |

Choose Directory...

S:/Maple-Grove-MG/Planning/Hosting Capacity/MN PUC/2018 Analysis/Completed 2020 Models/ [
Step 1: Select Synergi™ Model(s) File Type

" Synergi™ Data Source Alias Database
¥ Synergi™ Model and Warehouse Access Database
Open Files... |

Step 2: S5et Range of Limits
Peak Load Multiplier 1.
OffPeak Load Multiplier 015 3

Advanced Options |

[ ]
=]
4|k

pu
pu

LI

™ Synergi™ file options for load-flow and short-circuit
[T Apply load multipliers to Synergi™ file scaling factors
¥ Use automatic capacitor switching routine to minimize reactive power flow during peak load-flow

¥ Use automatic capacitor switching routine to minimize reactive power flow during off-peak load-flow

Step 3: Process Feeders

Process! [” Process All Feeders

Ready
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DRIVE Hosting Capacity Interface

& Hosting Capacity Analysis — X

T

Evaluation Criteria Thresholds:

ELECTRIC POWER
RESEARCH INSTITUTE

Primary Over-Voltage ll |1.050 il pu
Process All
Primary Under-Voltage _’I |0.950 :3| pu
Process Individual Feeder |
Primary Voltage Deviation 71 [3.0 il %
Analysis Options
Regulator Voltage Deviation ? ISO ::l %
Future Resource Options |
Thermal for Load _?I [100 3 %
Thermal for Gen _’I 100 4 %
Reverse Power Flow j 100 %
Additional Element Fault Current _’I |10 :3| %
Breaker Relay Reduction of Reach j i10 il %
Sympathetic Breaker Relay Tripping _’I 1150 ::l -
Unintentional Islanding _’I |1[10 il %
Save Settings |
Operational Flexibility _’I 100 3 %
Load Settings |
3V0 _?J [100 3 %

Flicker j 10.35

Progress Details:
Ready

L.
-
4
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DRIVE Hosting Capacity Results

Hl < 1.25MW 5.0-6.25 MW

. 1.25-2.5 MW 6.25-7.5 MW

. 2.5-3.75 MW . 7.5-8.75 MW
3.75-5.0MW EER = 8.75 MW

Issus High Hean Low Sel
Primary Ovez-Voltage a.4 0.4 0.4 0.4
Frimary Voltage Deviation 1.8 1.9 1.8 1.8
Regulator Voltage Deviaticn 10.0 10.90 1l0.0 10.0
Reverse Fower Flow 2.5 0.5 0.5 2.5
= hdditicnal Element Fault Curzent 1.8 1.%8 1.58 1.%8
Breaker Relay Reduction of Reach .59 &8585 355 3.59
Unintentional Islanding a.s5 0.5 0.5 0.5

———
Node [Xcoord  Ycoord PrimaryOx PrimaryVc Regulatorl PrimaryUr PrimaryUr ReversePc ThermalCl ThermalDi Unintentic ElementFz BreakerRe Sympathe
202082.6 2677370 10 10 10 7.1 10 0.5 4.4 7.4 0.5 5.09 3.99 10
'1065178 202167.6 2677375 10 10 10 7.1 10 0.5 4.4 7.4 0.5 5.06 3.99 10
'1065195 202166.6 2677330 10 10 10 7 10 0.5 4.4 7.4 0.5 5.05 3.99 10
'1065161_ 202165.1 2677444 10 10 10 7.1 10 0.5 4.4 7.4 0.5 5.02 3.99 10
'1062356_ 202164.6 2677464 10 10 10 7.1 10 0.5 4.4 7.4 0.5 5.02 3.99 10
'1062430_ 202098.3 2677487 10 10 10 7.1 10 0.5 4.4 7.4 0.5 5 3.99 10
13031990 201967.2 2677481 10 10 10 7.1 10 0.5 4.4 7.4 0.5 4,97 3.99 10
13032001 201968.8 2677445 10 10 10 7.1 10 0.5 4.4 7.4 0.5 4,96 3.99 10
'1062375_ 202170.3 2677143 10 10 10 7 10 0.5 4.4 7.4 0.5 4,98 3.99 10
'13032047 201968.9 2677441 10 10 10 7.1 10 0.5 4.4 7.4 0.5 4,96 3.99 10
'13032003 201971.4 2677381 10 10 10 7.1 10 0.5 4.4 7.4 0.5 4,95 3.99 10
'13032037 201934.4 2677480 10 10 10 7.1 10 0.5 3.1 3.1 0.5 4,95 3.99 10
'68291948 202160.8 2677631 10 10 10 7.1 10 0.5 4.4 5.5 0.5 4,95 3.99 10
'1065588 202256 2677332 10 10 10 6.8 10 0.5 1.4 3.7 0.5 5.01 3.99 10
'1062322  202157.6 2677800 10 10 10 7.1 10 0.5 4.4 5.5 0.5 4.89 3.99 10
'1062376  202174.2 2676934 10 10 10 7 10 0.5 2.4 3 0.5 4.89 3.99 10
'1062447 201793.6 2677475 10 10 10 7.1 10 0.5 1.3 1.3 0.5 4.88 3.99 10
'1065589 202356.8 2677334 10 10 10 6.6 10 0.5 1.4 3.7 0.5 4.96 3.99 10
'1062321 202154.5 2677958 10 10 10 7.1 10 0.5 4.4 5.5 0.5 4.83 3.99 10
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N
Functions of DRIVE Qkesieny

* Hosting Capacity for Load or Generation

 Hosting Capacity Analysis with Autonomous
Smart Inverters

* Hosting Capacity with N-1 switching
e Mitigation Assessment
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Thank you for
listening.

Are there any
Questions?
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30-MINUTE BREAK

1:25p.m. —1:55 p.m.
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