
Business Process Workshop

Date: Thursday July 22, 2010



Objectives

• To stress the importance of business process development to Local 

Distribution Companies (LDCs) that are preparing to integrate with 

the Meter Data Management Repository (MDM/R)

• Provide some tools to identify, design and reengineer business 

processes for MDM/R integration and Time-of-Use (TOU) billing
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Agenda

– Why are my Business Processes changing?

– How do I Re-engineer my Business Processes?

– Business Process Analysis 

– Lunch 

– Business Process Analysis (continued) 

– Sample Business Process mapping
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Meter-to-Bill Process - Today
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Order to install meter

Meter installed

Meter information entered in CIS

Billing Processes

Billing 

Process in 

CIS

Bills

Register read taken 

manually or via AMI



Meter-to-Bill Process – MDM/R
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Order to install meter

Meter installed

Meter information and attributes

entered in CIS

Billing Processes

Billing 

Process in 

CIS

Bills

USDP ID Request / Response

Synchronization

Meter Read Processing

Validation and Estimation

Billing Quantity Request / 

Response

MDM/R

MDM/R

Interval data and register 

reads transmitted by AMCC 

to MDM/R

MDM/R

Framing 



How do I Re-engineer my Business Processes?
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Identify Key 

Resources

ACTIVITIES:
 Lead review

 Develop or revise business processes

 Execute testing, cutover activities, training

RESOURCES:
Meter Read Data Services

 Billing

 Engineering

Customer Services

Collections
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Gather 

Information

ACTIVITIES:

Review SME documentation

Understand your internal 

systems: CIS, AMI, ODS
 Determine new functionality: 

limitations, requirements, time 

constraints

Review existing Business 

Processes – for example:
 New Meter Installations

 Disconnections / Connections

 Meter Exchanges

 Move ins / Move outs

 Error Correction (crossed meters, 

misdated moves, misdated meter 

exchanges)
* High Level only

RESOURCES:
 TIS

RTS

 VEE

DDD*

 Vendor

 System 

documentation

 Internal staff

How do I reengineer my Business Processes?



ACTIVITIES:

 Identify existing processes 

affected by interfaces and reports

 Identify gaps in current processes

 Identify new processes

 Identify process improvement 

opportunities

 Determine the transition needs for 

moving from current to new 

business processes 

• From these needs, come the 

building blocks of your project 

plan

• Gain consensus and agreement 

from operational departments
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How do I reengineer my Business Processes?

Analyze Data

RESOURCES:
 Start-up Guide

 TIS

RTS

 VEE

DDD*

 Vendor

Documentation

 Internal staff

* High Level only



Example:
Billing Quantities
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CURRENT ACTIVITIES

• Obtain Register Read

• Upload into CIS

• Billing checks

• Process Bill

NEW ACTIVITIES

• Ensure meter read data is valid in the 

MDM/R (working exceptions in a 

timely manner)

• Generate a Billing Quantity Request

• Upload Response

• Manage missing / unacceptable 

Billing Quantities

• Process Bill

During transition you will have accounts for whom you are still 

using the old method while other accounts are billing TOU



ACTIVITIES:

 Determine level of detail required

 Document existing and / or new

 Determine automated vs. manual

 Identify responsibilities and hand-

offs

 Identify training needs

 Determine a method

– Spreadsheet

– Formal process mapping software
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How do I reengineer my Business Processes?

Documentation

RESOURCES:
 TIS

RTS

 VEE

DDD*

 Vendor

Documentation

 Subject matter experts

 Technical writers

 Internal staff

* High Level only
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1. Mapping Hierarchy

• Road Map – High level processes of business scope 

• Process Map – Takes one process from the Road Map and 

describes its activities 

• Job Aids, Procedures and Instructions – Contains detailed 

steps for each activity within each process

Documentation
Business Process Mapping



2. Naming Convention

– Develop and follow LDC guidelines

– File Name and Process Name

3. Business Process Development Tools and Templates

– Easy to use

– Easy to review and understand by others

– Provide a platform for consistent format across all maps
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Documentation
Business Process Mapping
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Documentation
Business Process Mapping



• Detailed descriptions of each activity within a process map: high level steps, 
business rules, SLAs, etc.
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Process Name How to create a Process Map 

Objective To provide the instructions to create a process map 

Process Walkthrough To analyze a business operation, identify its key activities and derive 
improvements or implement necessary changes it is required to identify the 
functions involved in the end-to-end process, the process inputs, actions, 
automated activities, systems, documents and decisions leading to the 
successful completion of such process. 

 

Code Activity Description Responsible 
Party 

Job Aid 

1.1.1 Describe the 
activity 

Action required for the 
development/completion of the process 

Role 1 1.1.1.1 

1.1.2 Describe the 
activity 

Action required for the 
development/completion of the process 

Role 2 1.1.2.1 

1.1.3 Document Produced as a result of an activity Role 2 Not required 

1.1.4 Automated activity Executed by a system, triggered by an 
action or run at a set time 

Role 3 To be 
developed 

1.1.5 Data set, report or 
query 

Produced by an activity (automated, 
manual), required for verification, 
record or  as an input to another action 

Role 3 Not required 

1.1.6 Predefined Process 
(leads to another 
Process map) 

Group of activities described in another 
process and logically follow another 
process 

Role 3 N/A 

 

 

Documentation
Business Process Mapping



Re-engineering Business Processes
Lessons Learned From Production LDCs

• Start early

• Identify impacted business areas

• Weekly internal status meetings

• Get external help if you don’t have the resources

Consider: Who is affected? How are the new business 

processes going to be supported? What SLAs need to be 

in place?

Establish a cross-functional team having representation 

from all impacted areas, such as:  Metering, Billing, IT, 

Regulatory and Customer Service
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Business Process Analysis

16

SDP ID / USDP ID 

Request / Response

Meter Read Data 

Collection
Validation, 

Estimation and 

Editing (VEE)

Framing

Billing Quantity 

Request / 

Response

MDM/R Master 

Data 

Synchronization
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Business Process Analysis: 
SDP ID/USDP ID Request/Response



SDP ID/USDP ID Request/Response

The MDM/R uses two different identifiers for cataloguing LDC’s 

customers’ data:

• SDP ID (Service Delivery Point ID)

– LDC determines how to assign an ID to each SDP

– Unique number that is allocated to a premise/service address that should never 

change

• USDP ID (Universal Service Delivery Point ID) 

– LDC requests creation of a USDP ID which is a unique randomly generated 

number that is assigned by the MDM/R to the SDP ID.  This SDP ID/USDP ID 

relationship is enduring
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USDP ID Request / Response
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FTS

AS2

MDM/R

R
e
q

u
e
s
t

USDP 

Response 

IR01: USDP 

Req/Resp 

Report

CIS

SDP ID

SDP ID

USDP ID

USDP ID



USDP ID Request / Response
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CIS

SDP ID



SDP ID and USDP ID Request / Response

21

What

How

When

Who

Rules

Consider

Automatic / Manual?

SDP ID Assignment

• Account creation?

• Smart Meter installation?

In CIS?Where

• Billing?

• Connections?

• Operations?

Only Smart Meters

• Unique within CIS – maximum 50 characters

• Independent of account info / meter info / 

premise address



USDP ID Request / Response
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FTS

AS2

MDM/R

R
e
q

u
e
s
t

CIS

SDP ID



USDP ID Request / Response
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What

How

When

Who

Rules

Consider

Automatic / Manual?

USDP ID Request

Frequency based on business practices:

− Cutover or enduring?

In CIS?Where

• Cutover: IT Resources?

• Enduring: Billing?

Only Smart Meters

• Primary Key

• Since USDP IDs are the key integration 

point with the MDM/R, you cannot provide 

data to the MDM/R for an SDP without one

• File Structure  TIS



USDP ID Request / Response
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FTS

AS2

MDM/R

R
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Response 

CIS

SDP ID

SDP ID

USDP ID

USDP ID



USDP ID Request / Response
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What

How

When

Who

Rules

Consider

Automatic / Manual?

Processing of USDP ID Response

Upon receipt of the Response file

From MDM/R via FTS to be uploaded to CISWhere

• Cutover: IT Resources?

• Enduring: Billing?

Establish internal SLA – Uploaded upon 

receipt of response file? / Morning? / 

Afternoon?

SDP ID to USDP ID relationship is permanent



USDP ID Request / Response
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FTS

AS2

MDM/R

R
e
q

u
e
s
t

USDP 

Response 

IR01: USDP 

Req/Resp 

Report

CIS

SDP ID

SDP ID

USDP ID

USDP ID



Daily cumulative report: if multiple requests sent, 

the report will combine all responses for the day

USDP ID Request / Response 
Exception Example
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What

How

When

Who

Rules

Consider

All exceptions:  Correct the system to prevent the 

exception

Review and resolve IR01 Exception Report

• Duplicates, Incomplete data, Invalid LDC ORG ID  

Upon receipt

Obtain report from FTS

Resolve in CIS

Where should we store the report?

Where

• IT Resources?

• Vendor?



Business Process Analysis: 
MDM/R Master Data Synchronization
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SDP ID / USDP ID 

Request / Response

MDM/R Master 

Data 

Synchronization

S
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n

c
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• Current data snapshot – used for auditing 

purposes

• Establish internal SLA s 

• Sync with AMCC

• Length of time to complete

Periodic Audit Synchronization
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What

How

When

Who

Rules

Consider

Automated or manual?

Create and Submit Periodic Audit 

Synchronization Files

Cutover: When registering new SDP IDs?

Enduring: Quarterly?  Twice a year? 

CISWhere

Billing?

Schedule with the SME / Schedule on a 

weekend for production 



Incremental Synchronization
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What

How

When

Who

Rules

Consider

Automated or manual?

Create and Submit Incremental Synchronization Files

• Changed attributes? / All attributes?

• Cutover: When registering new SDP IDs?

• Enduring: Daily? Twice a day? Upon resolution of 

exceptions or special cases?

CISWhere

Billing?

All: Schedule with the SME if large volume of new SDP 

IDs / Also Sync with AMCC

• Will I send changed attributes vs all attributes?

• Updates  SLA:  File set in by 4pm EST – processed 

by Midnight EST 

• Establish internal SLA 
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Synchronization Process Flow 

File set created in CIS and sent to the MDM/R

IR10 – Incomplete Synchronization File Set 

Report indicates that within the time frame the 

complete file set was not received or the file set was 

received out of sequence.

Not 

Received 

within 1 hr

IR14 – Synchronization Staging Table Loader 

Exception Report

Error Code = 99 File set received and not loaded

Failures

IR14 – Synchronization Staging Table Loader 

Exception Report

Error Code = 00 File set successfully Loaded

No failures

Yes

Staging Table Loader performs logical checks and 

translations

IR06 – Synchronization Updates Report provides 

a complete listing of the records that were updated.

IR07 – Synchronization Exception Report lists 

records that failed to update due to an error.

MDM/R Master Data Directory is updated

• Update report is created (by each file set)

• Exception report is created (by each file set)

Staging Table Loader checks:

• The manifest file: Complete file set  received?

• Sequence Number: Is it the expected sequence?

Database Synchronization Processor

Loads data into staging table

Updates synchronization tables

Yes

(P-Sync only) Database Synchronization 

Processor performs checks

Within threshold(s)?

No IR06 – Synchronization Updates Report 

Status: Failed report will be empty 

IR07 – Synchronization Exception Report 

Status: Failed will contain records that  failed

No



Synchronization:  Exception Sample
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What

How

When

Who

Rules

Consider

• Change CIS to produce the correct sequence? 

• Contact SME to request an MDM/R sequence change? 

• Determine if previous sync was successful

Manage and resolve synchronization exceptions: Example 

IR10 (Synchronization failed due to incorrect sequence 

number)

Upon receipt

Report is available in FTS only / Corrections are completed in 

CIS
Where

Sequence number must match what the MDM/R is expecting

Billing?  IT?

• Risk of meter read data not being processed, depending on 

the updates 

• The delay involved with requesting a sequence number 

change via the SME



Only received upon successful completion of the 

synchronization

Synchronization: IR06
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What

How

When

Who

Rules

Consider

View a sample of the changes listed on the report, 

compare with CIS and correct if required

Manage synchronization updates: IR06 

SLA to be determined by LDC.  Never?

• Report is available in FTS and GUI 

• View CIS

Where

Billing? 

Will the billing rep receive the report via email or 

search the FTS folders?



Synchronization 

Business Process Design Consideration: If I request a 

USDP ID for an SDP ID do I have to synchronize it with the 

MDM/R?

You only have to synchronize a USDP ID with the MDM/R 

when you are ready to start to submit meter read data

Some LDCs have requested Universal SDP IDs for their 

entire SDP population, but have only synchronized a 

small portion of their SDPs with the MDM/R
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Workshop Activity

• Using IR07, complete the What, Where, How, When etc. 

Chart for the following error message

• Error Message:

– SDP-MTR:The oldest utility start time is greater than the oldest 

siebel start time(utility start time must match siebel start time)
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MDM/R Master Data Synchronization 
Some Business Process Considerations

Current business processes requiring 

synchronization include (but are not limited to):

− Account change (Move in/out)

− Service removal

− Meter exchange

− Disconnect/Reconnect

− Framing structure change

36

These processes affect your billing. You need to review 

these (and other) business processes to determine areas 

where the content of your meter read data files or the attributes 

related to your SDPs will affect your billing quantities.  



MDM/R Master Data Synchronization 
Lessons Learned From Production LDCs

• When / where will you start synchronizing customer and meter 

information with the MDM/R? 

• Meter relationships on the MDM/R are time sensitive

• Business processes around the timing of synchronizing meter 

changes, and the meter read data files need to be reviewed

• Related business processes should be reviewed to determine the 

effects of synchronization
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Move in-Move Out Process
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TODAY’S WORLD

Wrong info? ENDNo

Cancel/ Re-bill

Workaround?

Clean process?

Yes

Customer request 

Move in/Move out

Process Bill

Move Out

-Occupant 1 out

-Occupant 2 in
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Move in-Move Out Process
TODAY’S WORLD + MDM/R

Wrong info? ENDNo

Cancel/ Re-bill

Workaround?

Clean process?

Yes

Send Off 

Cycle BQ 

Request

Customer request 

Move in/Move out

Process Bill

Move Out

-Occupant 1 out

-Occupant 2 in

Billing Quantity 

Request spanning over 

Account Change:

Billing Response split



Business Process Analysis: 
Meter Read Data Collection

40



Meter Read Data Collection
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What

How

When

Who

Rules

Consider

Via FTS

Submit Meter Read 

Daily by 05:00 EST (Day after reading day)

• Not all LDCs at 04:59 EST

AMCC?Where

• Processed only when meter is synchronized with the 

MDM/R and data is submitted by LDC / AMI 

Operator synchronized at the SDP level

• All data must be submitted in EST 

• Must be sent and received in an approved file format

AMI Operator? LDC? 

• Large LDCs are encouraged to split data files to 

reduce impact on MDM/R

• Review rules for your specific adaptor
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Meter collects interval data for Day N

Day N Day N+1 Day N+2

Hour ending Hour ending Hour ending

Interim and Final Reports

LDC may continue to submit 

Interval data to the MDM/R

throughout Day N+1 
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By 01:30 EST, Final reports are

generated and distributed to LDCs

for all data delivered on day N+1.  

LDC's AMCC collects 

Interval data from meters

LDC submits 

interval data for 

Day N

By 07:10 EST, Interim reports are generated 

and distributed LDCs for data delivered 

between Midnight and 05:00 EST. 



Meter Data Collection

4343

MDM/R 

completes 

Syntactic check

LDC transmits meter 

read data files to the 

MDM/R

Passes

MDM/R 

completes 

Semantic check

VEE Process

MDM/R flags 

rejected data 

Fails

Load Meter Read Data into the 

MDM/R Database

Passes

DC 03 and 13

Exceptions
Data Collection 

Reports

DC01, DC02, DC04, 

DC05

File 
Structure

Meter Read 
Data

Syntactic: Valid File Structure

Semantic: Valid File Content  

MDM/R flags 

rejected data 

Fails
DC 07 and 17

DC 06 and 16



Meter Read Data Reports
Exception Example
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What

How

When

Who

Rules

Consider

Determine the reason for missing data.  May have to 

resolve an unsuccessful sync, check if acct is 

disconnected…..

Review and resolve exceptions on Data Collection 

Reports, e.g. DC02 Excessive Missing Reads

Daily

• Report available FTS or GUI

• View meter read data in GUI

• Check status in CIS

Where

Department responsible for meter read data

• Method to track items that have been actioned

• Cross-functional communications

• Establish internal SLAs



DISCONNECTIONS/RECONNECTIONS

Boot/sleeve meter 

or disc at the 

transformer

Reconnect Service

TODAY’S WORLD

Non payment, property 

maintenance, damage

Payment rec’d, 

property repaired
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DISCONNECTIONS/RECONNECTIONS

TODAY’S WORLD + MDM/R

Boot/sleeve meter 

or disc at the 

transformer

Reconnect Service

Non payment, property 

maintenance, damage

Payment rec’d, 

property repaired



Meter Read Data Collection:
Report Example: DC 17

• DC17 Report – Final AMCC Data Collection Detailed Exception 

Report

– Lists all exceptions encountered during the processing of the Meter 

Read data files delivered from the AMCC for the previous day reported 

at a Meter Transfer Block level

• No Device Found (one exception type within the report)

– Meter ID sent in the file could not be identified/found in the MDM/R
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Meter Read Data Collection:
Report Example

The DC 17 Report looks like this:

<FTSFN>ORG36912.ORG36912.DC17.00.20070912012424.DAT</FTSFN> 

Final AMCC Data Collection Detailed Exception Report 

ORG36912 2007-09-12 01:23:04 GMT-05:00 

AMCC_Exception|RefID|Identifier_Type|Insert|Ref_Time                                                   
NO_DEVICE_FOUND|NM 39166|ElectronicMeterId|2007-09-11 03:09:38|2007-09-12 07:00:49 
NO_DEVICE_FOUND|NM 40503|ElectronicMeterId|2007-09-11 03:09:50|2007-09-12 05:06:00                           
---------------------------------------------------------------------

A business process is required to correct the exception.
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Meter Read Data Collection:
Lessons Learned From Production LDCs

• You need a good understanding of the contents of your 

Meter Read Data file

• Re-design considerations may be required to separate 

your consumers on conventional meter read billing from 

your smart meter consumers’ read requests

• Make sure that file names use EST time stamps and the 

data included in the file is in EST.  

49



Meter Read Data Collection:
Report Example
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Workshop Activity

• Meaning of the error

• Reason for the error

• How to investigate

• How to resolve

• Who will do it
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Business Process Analysis: 
Validation, Estimation and Editing (VEE)
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5353

Validation, Estimation and Editing (VEE)

• Ensures that valid meter read data is available for the 

production of billing quantity data

• LDC selects one VEE service for each SDP through 

synchronization

– These VEE services include ones with and without “On 

Demand Estimation” (ODEST) 

– SDPs may have different VEE Services



Residential VEE Validation Outcomes

Valid

Made available for billing
Passed all tests or,

Failed some validations (soft failure)

Requires Estimation

Hard failure or missing interval data Sent for estimation

LDC notified, completes 
editing/verification

Requires Editing/Verification

Hard failure or is missing interval 
data and fails estimation

Fail

Pass
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VEE Service Assignment
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What

How

When

Who

Rules

Consider

• Based on customer type?

• Based on the technology you have?

• Based on your business rules for estimation?

Select and assign a VEE Service for each SDP

Prior to synchronization

In CIS and MDM/R through synchronization Where

Determined by LDC based on available VEE Services

LDC Management?

• New Services can be established if required

• How will changes be implemented?



56

Validation, Estimation and Editing

• Validation occurs on receipt of each meter transfer block by 

the MDM/R

• Estimation method is based on VEE Service selected

• Ensures that valid meter read data is available for the 

production of billing quantity data

• The MDM/R will send multiple VEE Processing Reports

Business Process Design Consideration: Who will 

review daily VEE reports and verify/edit data where 

required?  What guidance will they need?
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Validation, Estimation and Editing

• In cases where estimation was unsuccessful the intervals will need to 

be edited using the Graphical User Interface (GUI) or submission of 

adjusted meter read data via FTS

Business Process Design Consideration: Have I developed 

and documented a method to identify issues and manually edit 

data?

Will I utilize the GUI’s editing tools or resubmit adjusted meter read 

data to manually overwrite intervals?



Validation, Estimation and Editing

Different VEE Services have different thresholds for some 

checks, e.g.,

− The Maximum Demand value

• For Residential VEE  Service is 15 kW

• For Residential-Electric Heat VEE Service is 25 kW

Depending on the VEE Service chosen, validation check 

failures are:

− Flagged as a “soft failure”; OR

− Flagged as a “hard failure”

• Handled through automatic estimation, OR

• Resolved by LDC verification/editing 
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Example VEE Services cont’d

VEE Service Parameter – Residential
− Synchronization Mapping Code = 03

− Shall be used for the majority of residential customers

VEE Service Parameter – Seasonal
− Synchronization Mapping Code = 07

− Can be used for consumers that have no usage for extended periods of 

time
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Example VEE Services

VEE Service Parameter – Residential ODEST
− Synchronization Mapping Code = 13

− Shall be used for residential customers

− Provides message estimation and interval data extrapolation

VEE Service Parameter – Elster Residential ODEST
− Synchronization Mapping Code = 33

− Shall be used for residential customers with first generation Elster REX 

meters

− Provides message estimation and interval data extrapolation
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VEE Service Parameters & Validation 
Requirements 

Parameter Residential Seasonal Residential (ODEST) Residential Elster (ODEST)
Sync Mapping Code 03 07 13 33

Message Validation Checks
Validation Enabled Y Y Y Y

Interval Flag Check
Missing Intervals Action Estimate Estimate Estimate Estimate

Test Mode Action Validate/Flag Validate/Flag Validate/Flag Validate/Flag

Pulse Overflow Action Verify/Edit Verify/Edit Verify/Edit Verify/Edit

Time Change Action Validate/Flag Validate/Flag Validate/Flag Validate/Flag

Meter Reset Action Verify/Edit Verify/Edit Verify/Edit Verify/Edit

Reverse Rotation  Action Validate/Flag Validate/Flag Validate/Flag Validate/Flag

Maximum Demand Check
Maximum Demand Check Y Y Y Y

Maximum Demand Action Validate/Flag Validate/Flag Validate/Flag Validate/Flag

Maximum Demand Value 15 kW 25 kW 15 kWh 15 kW

Spike Check
Spike Check Y Y Y Y

Spike Check Action Validate/Flag Validate/Flag Validate/Flag Validate/Flag

Spike Check Threshold 7.5 kWh 7.5 kWh 7.5 kWh 7.5 kWh

Spike Check Ratio 50 50 50 50

Second Peak Rank 3 3 3 3

Sum Check
Message Sum Check Y Y Y Y

Message Sum Check Action Validate/Flag Validate/Flag Validate/Flag Validate/Flag

Message Sum Check Threshold 0.25 kWh 0.25 kWh 0.25 kWh 1 kWh

Consecutive Zeros Check
Consecutive Zeros Check Y Y Y Y

Consecutive Zeros Threshold 336 4380 336 336

Consecutive Zeros Action Validate/Flag Validate/Flag Validate/Flag Validate/Flag
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VEE Service Parameters & Validation 
Requirements 

62

Parameter Residential Seasonal Residential (ODEST) Residential Elster (ODEST) 
Sync Mapping Code 03 07 13 33

Message Estimation Routines 
Max Interpolation Minutes 0 0 0 0

Overall Control –Historic Estimation and Class Load Profile Estimation 
Max Estimation Days 15 45 15 15

Register Allocation Y Y Validate/Flag Y

Historic Estimation 
Oldest Like Day 30 0 30 30

Number Like Days 5 0 5 5

Newest Like Day Method Newest Like Day Newest Like Day Newest Like Day Newest Like Day

Newest Like Day Limit 1 1 1 30

Class Load Profile Estimation
Use Class Load Profiles N Y N N

Class Profile ADU Min Days N/A 5 N/A N/A

Class Profile ADU Oldest Day N/A 30 N/A N/A

Class Profile ADU Newest Day N/A 1 N/A N/A

Class Profile Channel N/A Internal Siebel Ref N/A N/A

Billing Validation Sum Check
Billing Sum Check Y Y Y Y

Billing Sum Check Fail Action Value Value Value Fail

Max Register Range 1 1 1 20

No Reg Read Action Fail Fail Fail Fail

Sync Mapping Code 03 07 13 33

Threshold Type Ratio Ratio Ratio Ratio

Threshold Value 0.010 0.010 0.010 0.050

ODEST Process
On Demand Estimation Enabled Enabled

Exception_Sequence ODEST ODEST

ODEST_Timeout (Seconds) 600 600



Example of Flag Exception

• Pulse Overflow (OVF) Flag conditions are normally a result of:

Ǹ Improper scaling factors within the meter

Ǹ Improper instrument sizing

Ǹ Meter hardware failure

Ǹ Energy consumption in an interval exceeds the range of the interval

• Indicates a serious problem with the meter installation or meter itself

Ǹ Must be physically investigated and corrected by the LDC (usually 

results in a meter exchange)
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VEE Exception: Exception Example
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What

How

When

Who

Rules

Consider

Determine reason for the error

• Check meter for malfunction, and

• Edit interval(s) in GUI, or

• Resubmit data

VE11 - Final Validation Failure Detail Report

− Validation Status NVE

− OVF = Y (Yes)

Daily? 

MDM/R GUI / FTSWhere

Meter read department?

AMI Operator?

Only populated and validated intervals will be 

provided for billing

• No Billing Quantities will be produced for NVE

• Meter Exchange required?



VEE Validation Process
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VEE Validation Process
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Business Process Analysis: 
Framing 

67

Framing



Framing 

• As with VEE services, the framing of billing quantities is 

directly controlled by the framing structure assigned to each 

SDP assigned via synchronization

Business Process Design Consideration: Which framing 

structure should I assign to each SDP via the synchronization 

process? Who in my organization decides this? How? When?

Have I developed a method to change an SDP’s framing 

structure?
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TOU Framing 
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Off Peak Mid Peak On Peak Off PeakOn Peak

Winter TOU Schedule Framing 

Trigger



Business Process Analysis: 
Billing Quantity Request/Response
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Billing Quantity 

Request / 

Response



Billing Quantity Request/Response

• BQ Responses are only fulfilled if data is framed

You will need to:

Identify Billing Cycles/SDPs that require a BQ Request

Identify the BQ Request/Response relationship within your 

CIS 

Include both On-Cycle and Off-Cycle Billing Requests / 

Responses in your business processes
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Billing Request - Timing
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Billing Request Dates in CIS

Billing Period

Send to MDM/R ????

Considerations: 

• Settlement Data

• Retailer Account timing

Response from 

MDM/R

00:00:00 00:00:00
Business Days
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Billing Response
Understanding the timing

Day N

The last day of 

interval data to 

be included in 

the billing 

quantities

Day N+1

Exclusive 

End Date

Billing

quantities 

delivered 

between 

08:00 and 

23:00

Day N+2

Billing 

quantities 

delivered 

between 

08:00 and 

23:00

Day N+3

If ODEST 

is enabled, 

estimation 

is triggered 

at 00:00

Billing 

quantities 

delivered 

between 

08:00 and 

23:00

Day N+4

Billing 
window 

closes at 
00:00

All 
completed 

billing 
quantities 

and 
exceptions 
delivered 
with first 
response 



Billing Quantities
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What

How

When

Who

Rules

Consider

• Provide schedule to MDM/R “Push”?

• Send an on-cycle Billing Quantity Request “Pull”?

• Send an off-cycle Billing Quantity Request?

Billing Quantities Request

• Prior to the end of the billing cycle?

• At / after the end of the billing cycle?

In CIS?Where

• End Date is exclusive (data for end date not included 

in billing quantities)

• MDM/R provides Billing Quantity responses from 

00:00:00 to 23:59:59 EST

Billing Department? Billing Agent?

Internal requirements, e.g. Retailer timelines

If you send a BQ after the window closes miss ODEST



Billing Quantities
Report Example
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What

How

When

Who

Rules

Consider

• Cancel / rebill?

• Nothing?

BR03 Rebilling Report:  SDPs where billing quantities 

were provided, and meter data has been subsequently 

updated

Daily by xx EST?

MDM/R GUI / FTSWhere

SDPs where changes in interval data and associated 

framed usage data has occurred

Billing Department?

Establish internal threshold



Billing Quantity Request/Response
Exceptions and Reports

• The MDM/R will send a number of detailed and summary billing 

reports that provide status and exceptions. 

• Common Issues:

− No meter associated with the SDP in the required period

− There were intervals missing in the requested period

− SDP was not active during any part of the billing period

− One or more intervals have VEE outcome of NVE (Needs 

Verification/Editing)
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Billing Quantity Request
Exception Example

• Billing Quantity Request is sent for Billing Period 1 to 10

• Billing Quantity Response is received with transaction 

status 02 (no data available, billing window expired):

• The MDM/R GUI shows framed data as follows:
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What may have happened?

1 2 3 4 5 6 7 8 9 10

     



Billing Quantity Request/Response
Exceptions and Reports

Business Process Design Consideration: 

• How will I handle exceptions that occur?

• How do I want my billing process to handle the 

various Billing Quantity Response Transaction 

Status Codes?
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Billing Quantity Request/Response
Lessons Learned From Production LDCs

• Historically, conventional meters have only recorded whole 

number usage values, while smart meters record decimal 

usage values. TOU, Periodic and Hourly framing structures 

will return Billing Quantity Response values including 

decimals

CIS considerations: Do I require a one-to-one BQ 

Response or will my CIS accept two BQ Responses 

when only one Billing Quantity Request was issued?
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Billing Quantity Request/Response
Lessons Learned From Production LDCs

• Historically, billed usage quantities were based on start & end meter 

read data and the total kWh consumption during a billing period 

– TOU billing based on interval usage

– Periodic total of interval usage

• To validate or rebuild a previously reported BQ Response, the 

Request Version Date Time field is required

– LDCs need a way to manage Request Version Date Time so you can retrieve 

them.

• New processes for call centre agents to assist customers in 

analyzing their usages may be required

− May require a prompt on your CIS to easily indicate which customers are on 

TOU, Hourly, Periodic
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Business Process Analysis
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Meter Exchange Process
-Smart Meter to Smart Meter-
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TODAY’S WORLD

Meter failure reported by 

customer,  technician,  seal 

expired, customer approved 

request, upgrade

No updates until 

account out of a 

billing batch

No exchanges X days 

before or after end of 

billing period

Record last Register 

Read

Exchange meter

Record first Register 

Read

• No updates until account is 

out of a billing batch

• No exchanges x days 

before or after billing period



83

Meter Exchange Process
-Smart Meter to Smart Meter-

TODAY’S WORLD + MDM/R

Record last Register 

Read

Exchange meter

Record first Register 

Read

• Max number of days 

without synchronization 

to prevent missing data

• Last time meter was 

“called”



Testing Business Processes

• Testing provides an opportunity to rehearse and refine 

your new business processes

• Throughout testing, business processes can be used to 

develop further testing scripts as well as training 

materials

• Unit Testing is an excellent opportunity to test new and 

existing business processes

• Qualification Testing (QT) tests and validates business 

processes to deem them Production Ready
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Business Process Reengineered: 

New activities, new timelines

Test new activities and timelines

• Design test strategy

• Develop test scripts and scenarios

Detailed training material

• Develop training strategy

• Job aids and training material

Testing Business Processes



Business Processes and Testing: 
Lessons Learned From Production LDCs

• Test, Test and Test

• The key objective is to simulate production as closely as possible

• Don’t limit yourself to the MDM/R enrollment tests. Design more 

tests that fit your new and revised business processes
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Process Mapping

• Example
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Additional Information

Homepage

http://www.smi-ieso.ca/

Smart Metering Start-Up Guide

http://www.ieso.ca/imoweb/pubs/training/smartmetering/Start-UpGuide.pdf

MDM/R Technical Interfaces, Reports and Samples

http://www.smi-ieso.ca/Technical_Interfaces/

Guide to Registration Forms

http://www.ieso.ca/imoweb/pubs/training/smartmetering/RegistrationForms
.pdf
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Thank You!

• Contact Registration and Enrollment Team:

– Email: mdmr.registration@ieso.ca

– FAX: 905-403-6996

• Special thanks to PowerStream, Hydro One and 

Veridian

89

Please complete your evaluation 

form 



Process Map Shape Definitions
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ProcessActivity Decision

Beginning or 

end of process

Document or 

Report

Off-page 

connector

On-page 

Connector

System

Data Set1 2


