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Load Research Global Best Practices Survey

1. Survey Instrument

Utility Overview - 10 Questions

Program Overview — 10 Questions

Meter Data — 18 Questions

Data Validation & Estimation - 10 Questions
Client Reporting — 7 Questions

Staffing & Budgeting — 16 Questions

Future Analytics — 2 Questions

Wrap Up - 11 Questions
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Load Research Global Best Practices Survey

2. Selection Criteria

Utilities that adhere to, and lead in Global Best Practices in the Load Research Field

Utilities willing to participate in completing survey

Utilities that could provide diversity and comparability with client

Selection Criteria

A. Leading LR | B. Likelihood | C. AEIC LR D. Utility E.Utility F. Utility | G. Market | H. Market l. Solar J. Water K. Climate
Program |to Participate| Member |Organization | Structure |Ownership| Set up Regulator | Penetration | Coverage ’
. . (Hot,
(Y/N) (Low, Med, (Yes, No) (Vertical, (Vertical / (Type) (Reg., De- (State) (Low, Med, (Yes, No) | summer
High) ! OpCo, Muni) Sub) P Reg., Self) High) !

Peak, Both)
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Load Research Global Best Practices Survey

3. Participants

T gumen  Zpemen | EBiSON OGHE  Mpepcorodngsine  Sipee=
POWER " OGE Enargy Corp.
I !. A ‘\ —
Ashams  GulfPower '%}"""E?E?ﬁ’?c' @ Enercy Cpsa mE'Q":' (& conEdison
S Pacific Gas and =~ DUKE —
@ m Electric Company "t"-; ENERGY. Jacﬂﬂ Authuriw;_ﬂ,sf
_ ~» Key results focused around
] -essent” following topics:
+ Data access
- o] + Data governance
, | « Internal Clients
Innogy
+ Reporting
+ Staffing & Budgeting
+ Current & Future Analytics

+ Improved Automation
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Load Research Global Best Practices Survey

Name and Placement

Utility Group Name Department
Utility 1 Load Research Central Customer Services
Utility 2 Customer Rates Rates
Utility 3 Load Research Rates
Utility 4 Load Analysis Rates
Utility 5 Load Research & Market Settlements Regulatory
Utility 6 Load Research Load Forecasting
Utility 7 Regulatory Costing & Pricing Regulatory Affairs
Utility 8 Forecasting & Load Research Regulatory Forecasting & Pricing
Utility 9 Load Research Rates
Utility 10 Load Research Rates
Utility 11 Demand Side Analytics Energy Portfolio Analytics
Utility 12 Forecasting & Optimization Corporate & Financial Planning
Utility 13 Load Research/Rate Engineering Customer Energy Solutions
Utility 14 Utility Analytics Customer Organization
Utility 15 Rates and Forecasting Corporate & Financial Planning
Utility 16 Regulatory Analytics and Research Rates
Utility 17 Load Research Customer Solutions
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Load Research Global Best Practices Survey

LOAD RESEARCH IN UTILITY BUSINESS FUNCTIONS
1=NOT AT ALL IMPORTANT, 5=CRITICALLY IMPORTANT
B Utility 1 m Utility2 m Utility3 = Utility4 mUtility 5 = Utility 6 ® Utility 7 ® Utility 8 m Utility 9

B Utility 10 m Utility 11 m Utility 12 m Utility 13 = Utility 13 = Utility 15 = Utility 16 = Utility 17
COST OF SERVICE SN s | 5 |45 | 5 5 DS 5 | 4.8
RATE DESIGN 4
FULFILLING INTERNAL DATA REQUEST [N 5 5 4 2 4 3 3 4|43y 3.9
FULFILLING EXTERNAL DATA REQUEST [JEIFY 5 | 5 323 32 4 203 4 | 35
LOAD FORECASTING Y SN 5 103 5 | 3.4
SPECIAL STUDIES 5 4 4 4 113 4|44 32
DEMAND RESPONSE PLANNING AND EVALUATION | 5 43 45 3 4 5 4 183l 4 | 3.1
ENERGY EFFICIENCY PLANNING AND EVALUATION [ERFI 5 1203 4 22 4 4 208 2.9
KEY ACCOUNT MANAGEMENT 4 | 29
MARKETING STUDIES 5 20 4 3213 4304 28
T&D PLANNING 28
DISTRIBUTED ENERGY RESOURCE PLANNING (DER) 4 4 31323 5 |12 - 4 | 26
RENEWABLE INTEGRATION 4 3 4 112 3 4 12 4 | 25
SMART GRID INITIATIVES 13 3 312 3 4 2004 24
INTEGRATED RESOURCE PLANNING 23 41323 4 112 22

Cost of Service and Rate Design rank high in busin

ess function

served followed by fulfilling data requests, load forecasting and
special studies
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Load Research Global Best Practices Survey

Cost of Service

Pricing/Rates

Rate Design

Forecasting

Marketing/Key Account Management
Demand Response

Corporate Planning

New Technologies

Distribution Planning

Energy Efficiency

Internal Clients Supported

o
X

20% 40% 60% 80% 100%

100%

o
B

94%
76%
65%
59%

53%

53%
47%
47%

w

|‘.
)
o\o

Distributed Energy Resources (DER) E me rg | n g TI"e n d
Renewables Integration
Customer Service
Customer Billing
Generation Planning
Transmission Planning
Market Settlements

Key clients remain rates, pricing, and load forecasting, but many

respondents see increasing research demands for DER analysis

DNV GL © 2013

DNV-GL



Load Research Global Best Practices Survey

STANDARD OR REGULAR ON-GOING
ANALYSIS

STANDARD OR REGULAR ON-GOING
REPORTING

AD HOC OR SPECIAL ANALYSIS

AD HOC OR SPECIAL REPORTING

OTHER

m Utility 1 m Utility 2 m Utility 3
H Utility 10 m Utility 11 m Utility 12 m Utility 13 m Utility 14 m Utility 15 = Utility 16 m Utility 17 m Utility 18

PERCENT OF TIME SPENT ON ANALYSIS ACTIVITY

Utility 4 m Utility 5 m Utility6 m Utility 7 m Utility 8 m Utility 9

AVERAGE

25%

40 25 40 05 35 20 20 40 25 |20 “ 45 15 EPYIYS

10510 30 20 10 25 ({10%20

5 30 45 35 35 20 015 15 10 15

5 30 5 35 5106510 10

EM

10 15

1010]

14%

19%

11%

2%

Data collection and cleaning showed the most range in responses (0% to 50%). Some

utilities reported that implementing rigid data processing procedures in upstream data
collection organizations allowed their teams to focus exclusively on analysis and reporting.
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Load Research Global Best Practices Survey

Sample Sizes

Sample Sizes
AMI
Percent

Utility |Deployed|Residential [Commerdal|lndustrial | Other
Utility 1 50 120 60-400 Census

Utility 2 15 700 850 350 850
Utility 3 100 10,000 20,000 Census | Census
Utility 4 100 Census Census Census | Census
Utility 5 75 120 100 100

Utility 6 99 Census Census Census

Utility 7 99 160 420 600

Utility 8 99 400 650 250

Utility 9 99 1,500 4,500 600 3
Utility 10 3 N/A N/A M/A
Utility 11| 100 500 500 Census 500
Utility 12 ] 7,500 1,200 5,650 50
Utility 13 15 839 1,882 200
Utility 14 60 500 2000 200 100
Utility 15| 99.9 230 950 32
Utility 16| 100 22,628 35,919 6,418
Utility 17 60 2,006 1,447 1,203 13,502
Utility 18|  N/A 300 500 Census

Only two (2) utilities said they were using full population of AMI Data
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Load Research Global Best Practices Survey

TYPES OF ANALYSIS CONDUCTED
1=NOT AT ALL IMPORTANT, 5=CRITICALLY IMPORTANT

DESCRIPTIVE ANALYSIS & REPORTING N
DATA CLEANING & PREPARATION Y S
SYSTEM DEMAND AGGREGATION/DISAGGREGATION I S

LOAD PROFILING | 418
CHANGES IN LOAD PROFILE | 412

LOAD PROFILE ANALYTICS (LF, PEAK TO OFF PEAK RATIO, VALUE.. [T e
sTANDARD RATE ANALYSIS [ s
STANDARD RATE REPORTING | 347
customer ANALYTICS [ s
optimizaTion mopeLiNnG [
riNnanciaL ANALYSIS [
PRESCRIPTIVE ANALYSIS & MoDELING [
ReGRessioN mopeLLiNG [T
CUSTOMER CLASSIFICATION/SEGMENTATION | 171
macHINE LEARNING [
PREDICTIVE ANALYSIS & FORECASTING [

Descriptive analysis and analysis required to prepare data top analysis

conducted
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Load Research Global Best Practices Survey

CURRENT ANALYTICAL ACTIVITIES
1=NOT AT ALLIMPORTANT, 5=CRITICALLY IMPORTANT

mUtiity 1l wmUtiy2 mUtiity 3 Utiity 4 mUtiity5 mUtityé wmUtiity? mUtingg mUtiiys
m Utility 10 mUtiity 11 mUtiity 12 @ Utility 13 m Utility 14 - mUtility 15 Utility 16 m Utility 17

AVG

BIG DATA ANLAYTICS 3.4

SOLAR RELATED ISSUES 3.4

INVESTIGATIONS INTO HIGH LOAD FACTOR 33
CUSTOMERS .

INVESTIGATIONS INTO HIGH BASE LOAD 3.3
CUSTOMERS .

BIG DATA MANAGEMENT 3.3

MARKET SEGMENTATION 3.2

SALES CALENDARIZATION 24

TRANSFORMER SIZING 2.4

Mav 2.0 [T 2.1

SMART COMMUNITIES [FET 5 4 112 21 ¢ |2 nElE 2.0

B 19

INDOOR AGRICULTURE (CANNABISPRODUCTION) (80 5 2711 2 11 3 |1 1.6

CRYPTOCURRENCY IDENTIFICATION §8 = 5 2111111 4 |[1/NSEE

Advent of AMI data availability opens up opportunities for enhanced

analytics, but data management and quality still critical to process
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Load Research Global Best Practices Survey

FUTURE ANALYTICALACTIVITIES
1=NOT AT ALLIMPORTANT, 5=CRITICALLY IMPORTANT

WUtility 1 mUtiity2 mUtdiy3 @ Utiity4  mUtiiy5 WUty 6 W Uty 7 WUty 8 W Utiliy 9
w Utility 10w Utility 11 m Utility 12 m Utility 13 m Utility 14 m Utility 15 = Utility 16 m Utility 17

BIG DATA ANLAYTICS [T
BIG DATA MANAGEMENT

SOLAR RELATED ISSUES

MARKET SEGMENTATION
INVESTIGATIONS INTO HIGH LOAD FACTOR...
INVESTIGATIONS INTO HIGH BASE LOAD...
SMART COMMUNITIES

SALES CALENDARIZATION
TRANSFORMER SIZING

THEFT DETECTION

REVENUE PROTECTION

M&V 2.0

CRYPTOCURRENCY IDENTIFICATION

INDOOR AGRICULTURE (CANNABIS PRODUCTION)

Big data analytics and big data management becoming most

important future activity
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Load Research Global Best Practices Survey

Desired Skills
(1=Not at all Important to 5 = Extremely Important)

4.38

Statistics
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]
(4% )

Computer Language Skills
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Data Scientist

General Industry Know ledge

Prior Experience
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Economist

Survey/M arket Research

Engineering

BA/BS
MA/MS

1.21

PhD

050 100 150 200 250 300 35 400

Statistics and software development skills key

=
=

5.00
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Load Research Global Best Practices Survey

ATTRIBUTES CONSIDERED WHEN HIRING STAFF
1=NOT AT ALL IMPORTANT, 5=CRITICALLY IMPORTANT

m Utility 1 | Utility 2 m Utility 3 Utility 4 m Utility 5 o Utility 6 m Utility 7 m Utility 8 m Utility 9 A\rerage
STATISTICS 4.4
COMPUTER LANGUAGE 13
SKILLS
DATA SCIENTIST 3.8
GENERAL INDUSTRY 26
KNOWLEDGE ’
PRIOR EXPERIENCE 3.5
SURVEY/MARKET 57
RESEARCH :
ECONOMIST 2.3
ENGINEERING 241
BA/BS 4.8
MA/MS 3.4

11131221111 1.3

Statistics and software development skills key
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Load Research Global Best Practices Survey

Utilities Using Selected Analytical Tools
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SAS remains dominant analytical tool, but open

source tools gaining ground
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Load Research Global Best Practices Survey

Analytical Products and Outputs

0% 20% 40% 60% 80% 100%

94%

Class Peak Load Shapes

System Peak Load Shapes 94%

Breakdown of System Load by Area, Sector,
Segment etc.

8760 class load shapes 76%

Average day type load shapes 65%

Load Shapes by Season 65%

Tables of Key Demand and Usage Characteristics 65%

41%

| m
N
X

Load Duration Curves

Representative load shapes and descriptive graphs and tables

remain key output
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Load Research Global Best Practices Survey

Excel Workbooks
Word Documents/Reports
PowerPoint Presentations

5A5 Data 5ets

Table au Data Sets
PowerBl Data Sets
EnergyProbe

SAS Visual Analytics
Visualize-IT
Real-time Dashboard

MV-90 Reporting

0%

= 2] [+ 2] =]
o) ) )

Report/Data Output

10% 20% 30% 40% 50% 60% 70% B0% 90% 100%

I|
g
*

Advanced
Graphical Tools

Most users of load research output want results
in user friendly format.
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Load Research Global Best Practices Survey

Frequency of Standard Reports

0% 20% 40% 60% 80% 100%

Rate Case Driven 88%
Annually 82%

More frequently than annual 53%

Less frequently than annual

Most standard reporting driven by regulator process
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Load Research Global Best Practices Survey

Internal Clients Requesting Custom Reports

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Pricing/Rates 88%

Rate Design 88%

Cost of Service 71%

Demand Response 53%

Distributed Energy Resources (DER) 53%

Forecasting 47%

Renewables Integration 47%

Marketing/Key Account Management 47%

New Technologies 41%

Customer Billing 29%

Energy Efficiency 29%

Corporate Planning 24%

Distribution Planning 24%

Generation Planning 18%

Transmission Planning 18%

Customer Service 18%

List of clients looking for load research analytical skills and output on the rise as more

data is available and the distribution systems are changing due to DER and PEVs
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Load Research Global Best Practices Survey

Other Data Used in Load Research

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

System Level 88%
Transmission 50%
Distribution 44%
Feeder 31%

End Use 19%

System load remains key in calibration of results, but new sensor data at

the transmission, distribution, and feeder level now being incorporated in
results. Cost of end use metering is coming down.
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Global Best Practices: Summary of Results

5. Results (Report)
G Data Access

« All utilities had direct access to individual customer data
« All utilities, except for one, had direct access to interval data

e Data Governance
« Load research engages with data governance helping ensure the validation, editing and estimation
rules implemented by the data owner to provide high quality data that meets their needs

e Internal Clients

+ Load research internal clients were many
« Cost of Service, Pricing/Rates, and Rate design were identified by nearly all survey respondents

° Reporting

« Standard reporting by the load research teams tended to be rate case driven or on an annual basis
« Over half of the survey respondents indicated that standard reporting was on a more frequent basis than annual

e Staffing and Budgeting
« The average staff size associated with the load research function was four (4)

« A (BA/BS) degree was a minimum requirement with a desired focus on statistics and/or computer languages

Current / Future Analytics
+ Scope of the LR is expanding, 88% of respondents indicated that the function has changed in the last 2 years
+ AMI has played a major role making many more analytical activities possible while presenting new challenges

Improved automation
* Most of the utilities indicated that they can get immediate access to the population billing information and the
interval load information
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Questions ?

Claude Gosin T #TT ]

Senior Principal Consultant
claude.godin@DNVGL.com
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