
Complex Billing Concepts
Oracle’s commitment to modern utilities’ AMI related billing needs

Name
Ha Bui
Solution Consultant
Oracle Energy & Water
March 13, 2023 1PM

Oracle Energy and Water 
Customer Edge 

Conference



Copyright © 2023, Oracle and/or its affiliates 2

It was the Franciscan Friars -- Father Junípero Serra and Don Caspar de Portolá -- who founded 
the first Spanish colony in southern California. “Padre,” of course, is Spanish for “Father” or 
“Friar” and the name stems directly from the priests who established the first Spanish 
Missions in California in 1769.

What is the name of the local 
professional baseball team? 



To provide the best meter solutions to address the world's energy and water challenges.

Our Mission
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Accurate Billing and Settlement 
per market rules

Reliability

Total Cost of 
Ownership

Customer Service 
& Information

Regulatory 
Compliance

• Market Trends
• Best Utility Practice
• A solution that will grow and 

evolve with industry trends

Ha Bui
Solution Consultant
Oracle Energy & Water
March 13, 2023



The Agenda

1. 2. 3.
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Key use cases 
introduced 
with AMI and 
leveraging 
product 
features and 
concepts

Oracle’s E&W 
commitment to 
addressing 
evolution of billing

Complex Billing 
What does it 
mean?



• Meter and Management of Meter Data 
is complex

• Typically, multi-accounts, multi-premise, 
multi-meter/multi-channels per meter, 
bi-directional metering, etc. with complex 
relationships

• Totalization, Aggregation, Balancing, 
Imbalance, Netting, 

• Charge calculation is complex
• Multi-Layers of Service Agreements may 

exist.
• Contract Options, renewals, cancellations

• Invoice presentation is complex
• Multi-page invoice and/or statement
• Almost always requires ALL interval data 

to be sent to customer.
• Some requires a specific MS-Excel 

spreadsheet to be submitted as invoice

• Billing process is complex
• Accrual
• True-up / Re-statement
• Prior-period adjustments
• Adjustments to Adjustments

What is Complex Billing?
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Quick question…

OPEN YOUR ORACLE EVENTS APP
 Navigate to our session
 Click on polls
 Select poll to vote
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OPEN & SHARE RESULTS >> HERE

When rolling out a new rate tariff/ program, 
what is your biggest hurdle in supporting 
new customer rate initiatives today?
A.  Ensuring ability of metering solution to provide 
bill determinants to CIS  

B.  Ensuring CIS and Rating engine has capability to 

support new tariff calculations

C. Presentation  of Customer Invoice

D. Customer Engagement/ Rate Adoption
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https://oracle1-live.eventbase.com/poll?api_key=live1-bb4ad8b43fe18e70738cb1f5b0b422453c5fa766d63f3d222c735d0530fc68b8-ab2e35a0a2a2fa4e5be1dcaa348c318c2e4036b9&event=oraclecustomeredge2023b611&polls=40
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Oracle’s E&W commitment to addressing 
evolution of billing



CC&B 
Customer Care & Billing

• The Rating Side of Complex 
Billing

• Requires an MDM

• Requires pre-calculated 
“complex” Billing 
Determinants

MDM/AMS –
Meter Data Management/ 
Advanced Metering 
System

• AMS is same as MDM but 
adds ability to manage interval 
measurement 

• Allows complex interval billing 
determinant calculations

• Requires integration to a 
Rating system, i.e., CC&B

C2M +AMS
Customer to Meter

• MDM & CC&B in a single 
instance

• All capabilities of CC&B and 
MDM

• Includes the following 
capabilities:
• Customer Operations

• Service Orders

• Revenue Management

• Device Management

• Meter Data Management

• Head-End Integration (note: 
specific AMI Vendor adapters 
are extra cost)

CCS + AMS
Customer Cloud Service

• Cloud version of C2M

• Includes the following:
• BI Publisher for invoicing

• Includes all currently 
supported AMI Vendor 
adapters

• OUAV – Oracle Utilities 
Analytics Visualization

MSCS–
Meter Solution Cloud 
Service

• Exact capabilities of 
MDM+AMS

• Includes the following:
• Includes all currently 

supported AMI Vendor 
adapters

• OUAV – Oracle Utilities 
Analytics Visualization

BCS –
Billing Cloud Service

• Standalone Complex 
Billing Solution

• All Features of CCS minus:
• Credit & Collections

• Service Orders
• Device Management

RCS–
Rating Cloud Service

• Standalone Rating 
Solution (input of service 
quantities for rate 
calculation)

Oracle E&W Products with Complex Billing Capabilities
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On-Premise SaaS



Business users can design, build, and maintain without coding
End to end usage to invoice process
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Step 1: Cleanse Usage Step 2: Apply Usage Rules Step 3: Calculate Charges Step 4: Generate Bill

• Measurement data is loaded

• Validation, Editing, and Estimation is 
performed

• Additional values are derived (gallons 
to thousand gallons)

• Calculate bill determinants 

• Totalize usage

• Usage Variance calculations 

• Request approval 

• Check if threshold was exceeded

• Leverage out of the box 
calculation rule types: flat charges, 
service quantities, stepped service 
quantities, minimums, 
maximums, apply to, perform 
math 

• Apply prices 

• Perform GL mapping 

• Invoice extract is created for 
printing / email / posting to the 
web

• Support for both XML extract 
and/or a flat file 

METER CASH



Standard Configuration
Advanced pre-built bill determinants and  rating calculations calculations

S T A N D A R D  P R E C O N F I G U R E D  R U L E S

Usage Rules Vector and Service Quantity Math Rating Rules

 Defines the calculation of Billing 
Determinants for use by the Rating
 Residential, commercial, and 

industrial billing support
 Simple Scalar/Register Reads
 Simple Interval Totalization
 Interval Time-of-Use
 Support for unmetered items 
 Curtailments
 Demand Response

 Critical Peak Periods (CPP) 
 Peak Time Rebate (PTR)

 Peak Values (Coincident / Non-
Coincident)

 Interval Curves (Real or Derived)
 Validation against a Tolerance
 Rule to call other Usage Groups
 Eligibility Criteria

 Library of functions: Math, Trigonometric, etc.
 Math Expressions  (SQRT ( X^2 + Y^2 ))
 Conditional Expressions ( IF X > Y THEN X+Y ELSE 

X*Y )
 Combination of above
 Powerful user-interface allows customers to write 

complex formulas

 Defines the pricing for products offered to 
the market.
 Tariff / Contract Billing
 Unlimited number of charge lines
 Proration is handled automatically
 Consumption values may be further 

manipulated, if needed.
 Testing and checking rates:

 What-if Analysis
 Validating Billing Queries from customers
 Calculating quotes for sales

 Summary Billing for many services
 Cancel/Rebill
 Billable charges for 3rd party calculations
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Key use cases introduced with AMI and 
leveraging product features and concepts



Charlie is responsible for rates

1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ 
Event base pricing e.g. Peak 

Time Rebate

3. Net Energy Metering 
and Community Solar 

Programs

4. Complex Pricing and 
Contracts

Charlie
“Billing and Rating 

Analyst”



1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts

DEMOGRAPHIC INFORMATIONMEASUREMENT INFORMATION

Usage 
SubscriptionDevices

Invoice Payment

Account

Service 
Agreement

Customer

Interval 
Data

Standard data model allows for register and interval data billing

Standard Data Model

Register 
Readings



Rate Schedule defines rules required for billing calculations…

Service Agreement- Rate Schedule1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



….but also validates appropriate device configuration

Rate Schedule1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide a relationship link to how the usage should be 
calculated in supporting the Rate Schedule

Rate Schedule – Usage Subscription1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide a relationship link to how the usage should be 
calculated in supporting the Rate Schedule

Rate Schedule – Extendable Look-up Configuration

Established default usage 
calculation e.g. requires 
standard scalar/ register 
reads to support billing

Applies override usage 
calculation based on change or 

type of device configuration

1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide list of usage calculation rule(s) that will output the 
desired results for billing 

Usage Calculation Group- Rules

Established default usage 
calculation e.g. requires 
standard scalar/ register 
reads to support billing

1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide a relationship link to how the usage should be 
calculated in supporting the Rate Schedule

Rate Schedule – Extendable Look-up Configuration

Established default usage 
calculation e.g. requires 
standard scalar/ register 
reads to support billing

Applies override usage 
calculation based on change or 

type of device configuration

1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Usage Calculation Rules Service Quantity (SQ) results can be 
used for more than just billing and rating. SQs are also used 
for interim calculation and  informational purposes

Usage Calculation Results

Service Quantity 
Results for future 
rate and customer 

awareness

Meter Reading Details

1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Service Quantity (SQ) are summarized scalar results values 
so rating isn’t impacted with usage calculation determining 
how to summarize the information 

Rate Schedule Execution- Bill Calculation Results

Application of Rate 
Calculation against Usage 
related Service Quantity

1. Transition from Register to 
Interval based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts

Dynamic options specify and override on how usage is 
normally calculated such as a Critical Peak or Curtailment 
period

Dynamic Event Option



Dynamic options reference a Dynamic TOU Map that allows for 
identification of dynamic option down to required interval resolution

Dynamic Option Time of Use (TOU) Map

TOU identifier assigned to 
Dynamic Option period

1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide list of usage calculation rule(s) that will output the 
desired results for billing based on required Dynamic Event 
Option

Usage Calculation Group- Rules

Usage Rule to incorporate 
Dynamic Event Option

1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Usage rule are allowed to reference Dynamic Option Event to 
apply appropriate Service Quantity Identifier for Billing

Usage Rule reference to Dynamic Option Event 1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide list of usage calculation rule(s) that will output the 
desired results for billing 

Usage Calculation Results

Usage Rule SQI results as 
Dynamic Event Option 

period is identified

1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Usage Calculation Rules Service Quantity (SQ) results are 
then passed to rating calculations (SQ rule- Quantity times 
Bill Factor) 

Rate Schedule Execution- Bill Calculation Results1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts

DEMOGRAPHIC INFORMATIONMEASUREMENT INFORMATION

Usage 
Subscription

Delivered

Devices

Invoice Payment

Account

Service 
Agreement

Customer

Received

Measuring Components

Standard data model allows for individual Net Metering

Standard Data Model



Usage 
SubscriptionAggregation 

Measuring 
Components

Invoice Payment

Account

Service 
Agreement

Customer

Delivered

Devices

Received

Measuring Components

Introduction of concepts such as community and shared 
solar provides complexity as part of the set-up

Standard Data Model1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Introduction of concepts such as community and shared 
solar provides complexity as part of the set-up

Complex Solar Arrangement and Set-up

Customer

Account 1 

Account 2

Account 3 

SA

SA

SA

SP1

SP2

SP3

Premise 1

Premise 2

Premise 3

1231 Solar 
Street

1232 Solar 
Street

1233 Solar 
StreetGeneration 

Aggregator MC

Consumptive 
Aggregator MC

1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Use of dynamic aggregation will allow to such as community 
and shared solar provides complexity as part of the set-up

Dynamic Aggregation1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Use of dynamic aggregation will allow to monitor periodic 
load of community and shared generation and load as 
required

Dynamic Aggregation1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide a relationship link to aggregation MCs to be used as 
part of usage calculation process

Usage Subscription – Aggregation MCs1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Standard Vector and Interval Calculation rules will allow for 
reference to established Aggregation MC associated with the 
Usage Subscription

Usage Rule1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Provide list of usage calculation rule(s) that will output the 
desired results for billing 

Usage Calculation Results1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Usage Calculation Rules Service Quantity (SQ) results are 
then passed to rating calculations (SQ rule- Quantity times 
Bill Factor). 

Rate Schedule Execution- Bill Calculation Results1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts

DEMOGRAPHIC INFORMATIONMEASUREMENT INFORMATION

Usage 
SubscriptionDevices

Invoice Payment

Account

Service 
Agreement

Customer

Interval 
Data

Standard data model allows for various parameters that 
reside as part of the US and SA

Standard Data Model

Register 
Readings



Factors can be used to reference billing factors (flat, rate charges), 
but they can also be used for baseline comparisons, interval data 
adjustments and pricing adjustments when referencing a profile

Factors1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Profile Factors can be linked to a Standalone Measuring 
Component to include any type of time series data that is 
required as part of interval data required calculations.

Profile Factor- Standalone Measuring Component1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Factors can be used for interval pricing and used as part of 
usage and billing processing

Usage Rule reference and use of Profile Factors*1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Contract Quantities are available to be configured for 
customer specific parameters

Contract Quantities1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Sometimes usage calculation rules service quantity (SQ) 
results are not enough and more steps for pre-billing are 
necessary…

Usage Calculation results1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Additional pre-billing steps are required in addition to usage 
bill determinant processing is required

Rate Schedule- Pre-Processing Calculation1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Service Quantities evaluation based on contract quantities 
and established factor values or historical service quantities

Rate Schedule- Pre-Processing Calculation1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Usage Calculation Rules Service Quantity (SQ) results are 
then passed to rating calculations (SQ rule- Quantity times 
Bill Factor)

Rate Schedule Execution- Bill Calculation Results1. Transition from Register to 
Interval or TOU based billing

2. Demand Response/ Event 
base pricing e.g. Peak Time 
Rebate

3. Net Energy Metering and 
Community Solar Programs

4. Complex Pricing and 
Contracts



Volume based 
Rates

Renewable 
EnergyTime-of-Use

Consumption X $ 
(Price) Time-varying rates 

based on peak 
usage times

Complex Pricing 
and Contracts

Managing of renewable 
solar generation and 

allocations

Demand 
Response

Dynamic Pricing, 
Event based 

curtailment billing

More Customer 
Programs…

Ready with your AMI Billing Journey TODAY and Beyond!!!!
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Conclusion
Our 3 Key Takeaways:

• Oracle Energy & Water has several products that use to support through AMI billing evolution.

• Complex Billing concepts are not new they are being normalized with AMI.

• Oracle continues its investments in standardizing these complex billing concepts to allow utilities 
to quickly implement.

• Please contact us for more information.



Ha Bui

Principal Solution Consultant
Oracle Energy & Water
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Complex Billing 
Concepts
Oracle’s commitment to 
modern utilities’ AMI related 
billing needs



Thank you
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Questions?

Ha.bui@oracle.com
713-591-5343

mailto:Joven.Luspo@oracle.com



	Complex Billing Concepts
	Slide Number 2
	Our Mission
	The Agenda
	What is Complex Billing?
	Quick question…
	OPEN & SHARE RESULTS >> HERE 
	Oracle’s E&W commitment to addressing evolution of billing
	Oracle E&W Products with Complex Billing Capabilities
	End to end usage to invoice process
	Standard Configuration
	Key use cases introduced with AMI and leveraging product features and concepts
	Charlie is responsible for rates
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Ready with your AMI Billing Journey TODAY and Beyond!!!!
	Conclusion
	Ha Bui
	Thank you
	Questions?
	Slide Number 52

