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Chapter 1

Overview

This chapter provides an overview of this configuration guide and an introduction to the Oracle
Utilities Smart Grid Gateway adapter for Itron OpenWay, including the following:

¢ What Is This Book?
. Other Documentation

*  Oracle Utilities Application Framework Configuration Tools

Overview 1-1
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What Is This Book?

This guide describes how to configure the Oracle Utilities Smart Grid Gateway Service Order
Management It is intended for implementers and system administrators responsible for
configuration and initial setup of the application.

The Oracle Utilities Smart Grid Gateway Service Order Management is based on the Oracle
Utilities Application Framework (OUAF). For information about using and configuring basic
Framework functions, see the Oracle Ultilities Application Framework documentation. This guide
only covers configuration of functions specific to the Oracle Utilities Smart Grid Gateway adapter
for Itron OpenWay.

The body of this guide presents conceptual information to help you understand how the system
works as well as how the vatious configuration options affect system functionality. Once you have
an understanding of the system's capabilities, you can plan your data setup and design any
customizations you want to implement.

This guide includes the following chapters:

*  Chapter 1: Overview (this chapter) provides an overview of the Oracle Utilities Smart Grid
Gateway adapter for Itron OpenWay architecture and of the configuration tools and process
used in implementing the product.

*  Chapter 2: Understanding Service Order Management describes the Service Order
Management functionality and provides an overview of the service order-related objects and
how they atre used in the system, along with technical details concerning related maintenance
and business objects.

*  Chapter 3: Service Order Management Process Configuration provides an overview of
configuration data required to support the service order processes available with Service
Order Management.

Other Documentation

This section describes other documentation provided with the Oracle Utilities Smart Grid
Gateway Service Order Management.

Installation Documentation
Installation documentation describes the steps involved in the installation and initial set up of the
system, and includes the following documents:

*  Oracle Utilities Smart Grid Gateway Quick Install Guide
*  Oracle Utilities Smart Grid Gateway DBA Guide

*  Oracle Utilities Smart Grid Gateway Installation Guide

User Documentation
User documentation provides conceptual information and procedures related to working with the
various objects used in the system, and includes the following documents:

*  Oracle Utilities Application Framework Business Process Guide
*  Oracle Utilities Application Framework Administration Guide

e  Oracle Utilities Service and Measurement Data Foundation Uset’s Guide

Supplemental Documentation
Supplemental documentation provides technical information related to system administration
tasks and include the following documents:

*  Oracle Utilities Smart Grid Gateway Server Administration Guide
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*  Oracle Utilities Smart Grid Gateway Batch Server Administration Guide
*  Oracle Utilities Smart Grid Gateway Configuration Guide

The Oracle Utilities Smart Grid Gateway Service Order Management uses Oracle Business
Process Execution Language (BPEL) as middleware components. These tools are part of the
Oracle SOA Suite. See the Oracle SOA Suite Documentation libraty (http://www.oracle.com/
technetwork/middlewate/soasuite/documentation/index.html) for more information about
using these tools.

Embedded Help
Oracle Utilities Smart Grid Gateway, like all Oracle Utilities Application Framework applications,
provides extensive internal documentation. For example, detailed descriptions of system objects
are included in the objects' maintenance portals. The lifecycle of each business object is described
on the Lifecycle tab and depicted in flow diagrams on the Summary tab. This information is
extremely useful for implementers and system administrators.

Embedded help is provided for all non-obvious fields in most portals and zones. If a field has
associated help text, a ? icon appears next to the field when the zone is displayed.

Online Help
Oracle Utilities Smart Grid Gateway also includes context-sensitive help for all the user interface
screens users will typically work with as they use the system. Online help contains conceptual
information and procedures related to working with the various objects used in the system.

The online help is divided into the following three sections:

*  Oracle Utilities Application Framework: Describes the features and functions of the
application framework (F1)

*  Oracle Utilities Service and Measurement Data Foundation: Describes the features and
functions provided in the service and measurement data foundation (D1)
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Oracle Utilities Application Framework Configuration Tools

Please refer to the general configuration guide for information on the Oracle Utilities Application
Framework (OUAF) configuration tools that can be used to create and customize system entities,
such as business objects, portals, zones, and UI maps. Refer to the Oracle Utilities Application
Framework configuration tools documentation for instructions on using tools such as:

*  Configuration Process Overview
* Data Areas

* Algorithms

*  Entity Naming Conventions

This configuration guide does not duplicate the concepts and procedures presented in the Oracle
Utilities Application Framework configuration tools documentation; rather, it will identify the
specific objects used by the Oracle Utilities Smart Grid Gateway adapter for Itron OpenWay that
can be configured and customized using the configuration tools, as well as application parameters
and objects that can be managed within the application components themselves.

This guide assumes that all individuals responsible for system configuration and implementation
will be familiar with the Oracle Utilities Application Framework and will have completed training
on the Oracle Ultilities Application Framework Configuration Tools.
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Chapter 2

Understanding Service Order Management

This chapter provides a description of the Oracle Utilities Smart Grid Gateway Service Order
Management. This chapter includes:

Service Order Management Overview

Understanding Service Order Orchestration Activities
Understanding Field Activities

Service Order Orchestration Activities In Detail

Field Activities In Detail

Service Order Operational Dashboards

Service Order Management Integrations

Understanding Service Order Management 2-1
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Service Order Management Overview

This section provides an overview of Oracle Utilities Service Order Management, including:
*  What is Service Order Management?
*  How Does Service Order Management Work?

*  Supported Service Order Processes

What is Service Order Management?

Service order management provides functionality that orchestrates field activities and smart meter
commands necessary to change the state of service at a service point. This can involve
complicated business logic due to numerous, often continually-changing variables, such as:

*  The type of service order request (i.e. enable service, disable service, cut, teconnect, back-to-

back)
*  Whether the service point is connected to the source of power
*  If there is a device installed, and if so, whether it's a2 non-smart or a smart meter, OR item

*  The state of the device that is installed at the service point (e.g,, pre-commissioned,
connected, disconnected)

*  For smart meters, the head-end system that manages the device at the service point
*  For non-smart scalar meters, the proximity of the scheduled read date to the start date
Additionally:

*  Every implementation performs field work request differently (e.g:, a cut service for non-
payment is done differently in every locale)

*  Every head-end vendor requires different messages (both in terms of the number and type of
messages) and these requirements change over releases of their software

*  Field workers may perform different efforts other than those requested by the system. For
example, the system might request a simple reading and the worker may decide to do an
exchange because the meter is old / broken.

*  The source system may cancel the service order request after it is scheduled or even after it
has been dispatched

Service order management has been designed to address all of the above concerns, and provides a
flexible and configurable solution to the challenge of managing customer service requests.

How Does Service Order Management Work?

At a high level, service order management handles requests for service as follows:

Receive / Create Service Order Request
A service order request is created and/or received. This can be as a result of a customer requesting
a change to their service such as enabling or disabling service when moving into or out of a
residence, but can also be the result of other business processes, such as a request to cut service
due to non-payment.

Regardless of the origin of the request, a service order request is created in a customer
information system (CIS) such as Oracle Ultilities Customer Care and Billing), which in turn is sent
to Service Order Management.
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Create Service Order Activity
When Service Order Management receives the service order request, a service order orchestration
activity is created. This activity will manage and otchestrate any/all other activities needed to fulfill
the original service request.

Evaluate Service Point and/or Meter
The service order orchestration activity then evaluates the current state of the service point, meter,
or item, and determines the appropriate action(s) to take to fulfill the service request.

Create Activities as Needed / Appropriate
Based on the evaluation of the service point/meter/item, the orchestration activity creates one ot
more activities as needed.

*  Tield Activities involve sending workers into the field to perform service. This can include
meter installation, meter replacement, and other activities.

*  Command Activities are smart meter commands used to remotely change the state of the
meter. This can include connect, disconnect, checking the device status (ping), or requesting
an on-demand reading;

Following each of activities, the orchestration activity re-evaluates the state of the service point/
metet/item to determine the next approptiate action(s) required to fulfill the original service
request.

For example, when enabling service at a service point with a smart scalar meter, a typical scenatio
might involve the following:

1. Field Activity - Install Meter

2. Command Activity: Commission Device
3. Command Activity: Remote Connect
4

Command Activity: On Demand Read - Scalar

Update Requesting System
When the orchestration activity determines that everything necessary to satisfy the service order
request is ready, the orchestration activity will inform the requester and complete the original

request.

Send Notification to Subscribing Systems
The orchestration activity can also be configured to send notifications to other subscribing
systems regarding the status of the service point/meter/item.

Supported Service Order Processes

Service Order Management supports the following service order processes as part of the base
package.

Enable Service
Enable Service is a request to start service for a particular service point. It is typically initiated
from a CIS application.

A "Start Service" field activity request from a CIS for a meter will result in the creation of an
"Enable Service" orchestration activity in Service Order Management. The "Enable Service"
orchestration activity will initiate field activities and smart meter commands necessary to change
the state of service at a service point to the enabled state and confirm an initial measurement
exists.
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For example, a service order request is received to start service for a meter, the following field
activities smart meter commands may occut:

*  If there is no meter at the service point and the service point is not connected as the source, a
field activity will be created to connect the service point to its source and install the meter.

*  Ifasmart meter exists at the service point, but it is in a disconnected state, a smart meter
command will be sent to the appropriate head-end system to connect the meter.

*  If there is a non-smart (manual) meter at the service point and it's on, a field activity will be
created to request the reading on / near the start date (assuming that the next scheduled
meter read date is not close to the start date).

Disable Service
Disable Service is a request to stop service for a particular service point. It is typically initiated
from a CIS application.

A "Stop Service" field activity request from a CIS for a meter will result in the creation of an
"Disable Service" orchestration activity in Service Order Management. The "Disable Service"
orchestration activity will initiate field activities and/or smart meter commands necessaty to
change the state of service at a service point to the disabled state and confirm a final measurement
exists.

For example, a service order request is received to stop service for a metet, the following field
activities and smart meter commands may occur:

*  If there is a non-smart (manual) meter at the service point and it's on, a field activity will be
created to turn off the meter

*  Ifa smart meter exists at the service point and its state is connected/commissioned, a smart
meter command will be sent to the appropriate head-end system to perform a remote
disconnect of the meter

Cut for Non-Payment
Disconnect for non-payment is a type of field work that is most often initiated from a collections
process that has been created from within the Credit and Collections module within Oracle
Utilities Customer Care and Billing, A collections process is created when it has been determined
to be past due, and one of the methods for eliciting payment is to issue a disconnect.

A "Disconnect for Non-Payment" field activity request from Oracle Utilities Customer Care and
Billing will result in the creation of a "Cut Setvice for Non-Payment" orchestration activity in
Service Order Management. The "Cut Service for Non-Payment" orchestration activity will
initiate field activities and/or smart meter commands necessaty to change the state of service at a
service point to the disabled state.

For a "Cut for Non-Payment" service otder, the orchestrations steps will include determining if a
smart meter command can be executed or if a request to a mobile field work application (such as
Oracle Utilities Mobile Workforce Management) to dispatch a truck needs to be executed.
Another example might be to determine if a disconnect can be executed against a service point
given based on specific criteria of the service point. Such rules might include determining if there
is life support equipment at the premise, or if the service point can be disconnected at the current
time of year or business hours based on utility defined rules taking into account predominant
weather conditions (for instance, the utility cannot disconnect someone in the dead of winter of
the service point resides at a certain zip code that is affected by extreme cold weather).

Reconnect for Payment
Reconnect Service for Payment is a request to restart service for a particular service point after
customer has paid off their past due balance. It is typically initiated from the Credit and
Collection's Severance Process in a CIS application such as Oracle Utilities Customer Care and
Billing
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A "Reconnect for Payment" field activity request from the CIS will result in the creation of a
"Reconnect Service for Payment" orchestrator activity in Service Order Management. The
"Reconnect for Payment" orchestration activity will initiate field activities and/or smart meter
commands necessary to change the state of service at a service point to the enabled state.

For example, if a service order request to reconnect service is received for a meter service, the
following field activities and smart meter commands may ensue:

*  If there is a non-smart (manual) meter at the service point and it's turned off, a field activity
will be created to turn on the meter

*  Ifasmart meter exists at the service point, but it is in a disconnected state, a smart meter
command will be sent to the appropriate head-end system to connect the meter

Meter Exchange
Meter Exchange service is basically an exchange of an old meter with a new meter. A meter
exchange request may be initiated as the result of a smart meter rollout, an individual customer's
smart meter opt-out, a meter no longer working correctly, a meter reaching the end of its expected
life, a customer with a manual meter enrolling in a program that requires a smart metet, or a need
to upgrade measurement capabilities etc.

Meter exchanges can be initiated from a variety of applications, including a CIS such as Oracle
Utilities Customer Care and Billing, Service Order Management (internally), and an asset
management system such as Oracle Utilities Operational Device Management. Meter exchange
requests can also be requested as pick-up orders from a field work application such as Oracle
Utilities Mobile Workforce Management.

Meter Exchanges involving smart meters will involve smart meter commands in addition to field
activities. A requesting system should be able to optionally provide some input as to the type of
meter needed, and depending upon the requesting system, this input could be specific (the type of
configuration) or general (smart or manual).

Back-to-Back

Back to Back service is basically service disablement and enablement in single step. The main
purpose of this service is to minimize the dispatching (and obviously cost) of field work to obtain
readings for both start and stop event for correct billing to the customer.

An example of a back-to-back scenario would involve an outgoing tenant calling their utility
company for a move-out and an incoming tenant calls for a move-in at the same premise. As long
as the gap period during which the premise is vacant is within the utility company's threshold, the
change would be considered as a back to back event. In this case, a single field task is dispatched to
take the meter reading used for this event and typically initiated from a CIS application.

A "Back to Back Service" field activity request from a CIS for a premise will result in the creation
of a "Back to Back Service" orchestration activity in Service Order Management. The "Back to
Back Service" orchestration activity will initiate field activities and smart meter commands
necessary to change the state of the service of both customers at a service point to the desired
state and confirm that the measurements exists for that period.

Canceling Service Order Requests
Cancel setvice is basically cancels any orchestration and/or specific activities that ate in progress.
If the cancel is for orchestration activity then that orchestration activity along with corresponding
activities will be discarded where as if the cancel is initiated for a specific activity then only that
specific activity will be discarded.

Depending on the status of the specific activity, the "Cancel Orchestration" orchestration activity
will either discard the activity or an outbound communication will be sent to the field work system
to request a cancel of the specific activity. Once the cancel to the field work system is confirmed as
successful the "Cancel” will also cancel the parent orchestration activity and/or specific activitdes.

Understanding Service Order Management 2-5



Service Order Management Overview

If the cancel is not successful then the “Cancel" orchestration activity will be discarded. When it is
discarded, it will send a response message to the requester indicating the cancel was unsuccessful.

If cancel service is for field work system then "Cancel" orchestration activity will be initiated and a
Cancel Command will be initiated in case of smart meter commands.

Cancellation of service can be initiated from a variety of applications, including a CIS such as
Oracle Utilities Customer Care and Billing, Service Order Management (internally), and an asset
management system such as Oracle Utilities Operational Device Management. Cancellation of
service can also be requested as pick-up orders from a field work application such as Oracle
Utilities Mobile Workforce Management.

Updating Service Order Requests
Update service is basically handles requests for updates to an existing enablement, disablement,
cut for nonpayment, and reconnect for payment orchestration activity and their related specific
field activities.

The types of data available for update include the following:
* Instructions

¢ Comments

e Start Date/Time

*  Contact Name

*  Main Phone.

Additionally, an update service request can check to see if appointment information is different
between the specific activity and the update orchestration activity.

Depending on the status of the specific activity both direct updates will be made to the activities
and communications within Service Order Management or an outbound communication will be
sent to the field work system to request an update of the specific activity fields that have been
changed.

Once that update to the field work system is confirmed as successful the "Update" orchestration
activity service will also update the "Enable Service" or "Disable Service" orchestration activities
as well. If the updates are not successful the "Update Service" orchestration activity will be
discarded. When it is discarded, it will send a response message to the requester indicating the
update was unsuccessful.

Update service requests can be initiated from a CIS such as Oracle Utilities Customer Care and
Billing or Service Order Management (internally).
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Understanding Service Order Orchestration Activities

This section describes service order orchestration activities and how they manage the service

order process.

Understanding Service Order Processing

To understand how service order orchestration activities manage the service order process, it’s

important understand the lifecycle of orchestration activity business objects.

Service Order Orchestration Activity Lifecycle
All service order orchestration activity business objects share a common parent business object
that defines their lifecycles. This is the Service Point Activity Orchestration business object (D1-
SPActivityOrchestration). The table below outlines the lifecycle for this business object.

State

Description

Pending

The initial state for orchestration activities.

An Enter algorithm sends an acknowledgement to the
requesting system.

The activity is transitioned to the next state via a monitor
process.

Validate

Enter algorithms perform the following:
*  Validate Activity Type

e Validate Service Point

*  Check for a non-final duplicate service order request
activity for the same service point.

Validation Error

If the business object fails any of the validations in the
Pending state, it enters this state.

Activities in this state can be corrected and retried.

Discarded

Activities discarded in other states enter this state.

Enter algorithms perform the following:
e Validate that non-final child activities can be discarded
without the need for a cancel activity

. Cancel non-final child activities

. Send a failure notification to the requesting system

Wiaiting for Effective Date

If an orchestration activity has a future effective date, it
remains in this state until the effective date is reached.

A Monitor algorithm transitions the activity to the next state
when the activity's effective date time is reached (process date
time >= effective date time).

Understanding Service Order Management 2-7



Understanding Service Order Orchestration Activities

State

Description

Are SP and Device Ready?

Each type of orchestration activity business object has a
unique set of Enter algorithms that perform operations as
appropriate for the type of service order request.

See Are SP and Device Ready? - Algorithm Types on page
2-9 for more information about these algorithms.

Activity in Progress

Orchestration activities remain in this state while their child
activities are processed.

A Monitor algorithm transitions the activity to the "Are the SP
and Device Ready?” state if there are no non-final child
activities related to the current activity.

A Monitor algorithm validates that the orchestration activity
has not been in its current state for too long, based on the
Expiration Days parameter on the orchestration activity’s type
and the Expiration Date/Time on the orchestration activity

An Exit algorithm resets the Expiration Date/Time on the
orchestration activity such that each time the activity exits this
state its Expiration Date/Time is updated.

Activity Error

If one or more child activities enters an Error state, the
otchestration activity enters this state.

Activities in this state can be corrected and retried.

Retry

When an orchestration activity is retried after correction of an
error condition, it enters this state.

Enter algorithms perform the following:

*  Check to determine if there are child field activities in
progress that have outbound communications awaiting a
response.

*  Transition any non-final child activity to the "Reject" state
(the state defined as "Reject" on the child activity
business object lifecycle. This is most often the
"Discarded" state).

Completed

Orchestration activities enter this state when all child activities
have successfully completed.

An Enter algorithm send a success notification to the
requesting system.

Use the Business Object and Algorithm portals to view additional details about this business

object and its lifecycle algorithms.

Cancel / Update Orchestration Lifecycle
The Cancel Orchestration (D1-CancelOrchestration) and Update Orchestration (D1-
UpdateOrchestration) business objects have a similar lifecycle, with the following exceptions:

*  There is no "Waiting for Effective Date" state.
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* In place of the "Are SP and Device Ready?” state, they have "Cancel Specific
Activity" / "Update Specific Activity" states. Enter algorithms on these states
attempt to cancel or update a specific child activity.

. n the place of "Activity In Progress" an ctivity Error" states, they have
In the pl f "Activity In Progress" and "Activity Error" states, they h
"Communication in Progress" and "Communication in Errot" states.

Use the Business Object and Algorithm portals to view additional details about this business
object and its lifecycle algorithms.

Are SP and Device Ready? - Algorithm Types

When an orchestration activity enters the "Are SP and Device Ready?" state, a set of Enter
algorithms are used to evaluate the state of the setvice point / metet / item to determine which
actions are required to complete the service request. These algorithms are based on the following
algorithm types.

Customer-Device Compatibility Check (D1-DVCOMCHK)

Algorithms of this type execute the "Customer-Device Compatibility Algorithm" defined on the
orchestration activity’s activity type. Algorithms of this type uses the following parameters:

*  Activity BO To Create If Compatibility Detected: Specifies the activity business object to
instantiate if the algorithm detects an in compatibility between the customer/service point
and device.

Note: The base package does not include algorithm types for the "Activity Type - Customer
Device Compatibility" algorithm entity.

Connect Only If Previously Connected (D1-CONPRECON)
Algorithms of this type check if the "Connect New Device" flag has a value. If the flag is not
populated, the algorithm sets the value of the flag based on the connection status of the device
prior to the meter exchange (used only with Meter Exchange requests).

Create Meter Exchange Field Activity (D1-CREMTREXC)

Algorithms of this type create a field activity based on details provided in the algorithm’s
parameters. Algorithms of this type uses the following parameters:

*  Activity and Specific Field Task to Create: Specifies the type of activity business object
and field task type to create for meter exchange field activities, as defined by the following

mnemonics:
Mnemonic Description
activityBOToCreate Specifies the activity business object to create.
specificFieldTask Specifies the Field Task Type when creating a field

activity. This value comes from the Field Task Type
extendable lookup.

For example, to create a field activity based on the D1-FieldActivity business object and the
Exchange Meter field task type, these mnemonics would be configured as follows:

activityBOToCreate=Dl-FieldActivity specificFieldTask=Dl-ExchangeMeter

Decommission Removed Meter (D1-DCRMMTR)

Algorithms of this type create a decommissioning command for a removed meter (used only with
Meter Exchange requests). Algorithms of this type uses the following parameters:
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* Decommission Activity BO to be created: Specifies the type of activity business object to
create when decommissioning a meter. The specific activity is created, as defined by the
following mnemonics:

Mnemonic Description

activityBOToCreate Specifies the activity business object to create.

For example, to create a smart meter command activity based on the D1-DeviceDecommission
business object, this parameter would be configured as follows:

activityBOToCreate=Dl1-DeviceDecommission

Create Specific Activity (D1-CRSPACT)

Algorithms of this type determine if a specific activity needs to be created based on the state of the
service point. Algorithms of this type use the following parameters to specify the conditions and
activity to be created:

*  Field Activity BO: Specifies the field activity business object to instantiate if the algorithm
creates a field task type (see next parameter).

*  SP State and Activity BO to Create: Specifies the type of activity business object to create
based on the state of the service point. This parameter can be repeated up to 20 times.
Instances of the parameter are evaluated one at a time and the first condition matching the
state of the service point is used. Parameters should be ordered from the most restrictive
condition to the least restrictive. This parameters uses the following mnemonics to indicate
the state (any combination of the following) of the service point:

Mnemonic Description

servicePointConnected Specifies if the service point is currently connected

Valid values are “true" and "false".

disconnectlLocation Specifies the “Disconnect Location” for the service
point.

Valid values are “D1SR" (source) and "D1DV" (device).

devicelnstalled AtSP Specifies if there is a device currently installed at the
service point.

Valid values are “true" and "false".

installationEventStatusOverride Specifies the value of the "Installation Status" option type
of the Install Event's Status ("Pending", "Conn-
PreComm", "ManualOff", etc.)

Based on the unique combination of these mnemonics, a specific activity is created, as defined by
the following mnemonics:

Mnemonic Description

activityBOToCreate Specifies the activity business object to create (used most
often to specify a command business object)
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Mnemonic Description

specificFieldTask Specifies the field task type when creating a field activity.

This value comes from the Field Task Type extendable
lookup.

Note: If this mnemonic is specified, the "Field Activity
BO" parameter should specify the field activity business
object to create.

spTypeCategory Specifies a service point type category. Valid values in

include "DIMT" (meter), "D1IT" (item), "D1MI" (multi-
item), from the SP_CATEGORY_FLG lookup.

Specifying this mnemonic indicates that a field activity
should be created only if the service point’s category
match the one specified by this mnemonic.

executeOverrideAlgorithm Specifies whether or not to execute the algorithm

specified for the Ovetrride Device/Task Algorithm on
the service order orchestration activity type.

This allows the activity business object to create to be
dynamically determined based on an algorithm instead of
the "activityBOToCreate" or "specificFieldTask"
mnemonics.

Valid values are “true" and "false".

For example, the following parameter configuration would create a "Connect Service Point and
ple, gPp g

Install Meter" field activity given the following conditions:

Service Point Connected: False
Disconnect Location: Source
Device Installed at Service Point: False

Service Point Category: Meter

servicePointConnected=false disconnectLocation=D1SR
deviceInstalledAtSP=false specificFieldTask=D1-ConnSPAtSrceAndInstMtr
spTypeCategory=D1IMT

Update Device (D1-UPDDVC)

Algorithms of this type determine if an activity needs to be created to update the device based on

the state of the service point and device installed at the service point. Algorithms of this type use

the following parameters to specify the conditions and activity to be created.

Error if SP Not Connected or no Device Installed (Default is Yes): Indicates if the
algorithm should return an error if the service point is not connected or if a device is not
currently installed. Valid values are "Yes" and "Con" (continue)

SP State and Activity BO to Create: Specifies the type of activity business object to create
based on the state of the service point. This parameter can be repeated up to 20 times.
Instances of the parameter are evaluated one at a time and the first condition matching the
state of the service point is used. Parameters should be ordered from the most restrictive
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condition to the least restrictive. This parameters uses the following mnemonic to indicate the
state (any combination of the following) of the service point:

Mnemonic Description

installationEventStatusOverride Specifies the value of the "Installation Status" option type
of the Install Event's Status ("Pending", "Conn-
PreComm", "ManualOff", etc.)

Based on the value of this mnemonic, a specific activity is created, as defined by the following
mnemonics:

Mnemonic Description

activityBOToCreate Specifies the activity business object to create (used most
often to specify a command business object)

specificFieldTask Specifies the Field Task Type when creating a field
activity. This value comes from the Field Task Type
extendable lookup.

Note: If this mnemonic is specified, the "Field Activity
BO" parameter should specify the field activity business
object to create.

spTypeCategory Specifies a service point type category. Valid values in
include "DIMT" (metet), "DIIT" (item), "DIMI" (multi-
item), from the SP_CATEGORY_FLG lookup.

Specifying this mnemonic indicates that a field activity
should be created only if the service point’s category
match the one specified by this mnemonic.

alternativeField Task Specifies an alternative Field Task Type to use when
creating a field activity in the event that the device does
not support the command indicated by the
"activityBOToCreate" mnemonic.

Note: If this mnemonic is specified, the "Field Activity
BO" parameter should specify the field activity business
object to create.

A value of 'skip' will continue the evaluation of the
algorithm's next parameter

For example, the following parameter configuration would create a "Turn On Meter" field activity
given the following conditions:

*  Installation Status: Manual Off
*  Service Point Category: Meter

installEventStatusOverride=ManualOff specificFieldTask=Dl1-TurnOnMeter
spTypeCategory=D1IMT

Other parameters used by algorithms of this type include:

*  Field Activity BO: Specifies the field activity business object to instantiate if the algorithm
creates a field task type (see above parameter).
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XPath of Activity Element controlling Activity creation: Defines an element within the
activity business object schema that can be used to control whether or not this algorithm
should create an activity. For example, to specify that the value of the "Connect New Device"
flag be used to determine whether or not the algorithm should create an activity, this
parameter could be set to "connectNewDevice".

Element value indication that Activity creation should not proceed: Specifies a value for
the element defined in the "XPath of Activity Element controlling Activity creation"
parameter that would indicate that the algorithm should not create an activity. Valid values are
based on the element defined for the "XPath of Activity Element controlling Activity
creation" parameter. For example, to specify that an activity should not be created if the
"Connect New Device" flag is set to "Do Not Connect / Turn On", this parameter should be
set to "DINC" (from the D1_CONNECT_NEW_DEVICE_FLG lookup).

Remote Turn Off Turn On (D1-REMONOFF)

Algorithms of this type remotely turn a device off and on for a Back to Back service request.
Algorithms of this type use the following parameters:

Device Incompatibility Detected Activity BO: Specifies the activity business object the
algorithm will look for. If the algorithm finds an activity of this business object, the algorithm
terminates.

Remote Connect BO: Specifies the activity business object to instantiate when creating a
remote connect command.

Remote Disconnect BO: Specifies the activity business object to instantiate when creating a
remote disconnect command.

Installation Event Status Override for Connect: The override status to which the
Installation Event Status is set after performing a remote connect command.

Installation Event Status Override for Disconnect: The override status to which the
Installation Event Status is set after performing a remote disconnect command.

Check for Measurement (D1-CHKMSMT)

Algorithms of this type determine if measurements exist on activity's service point as of the

setvice date/time. If no measurement is found, algorithms of this type cteate an activity to either

obtain or wait for a measurement. The specific type of activity is based on the type and

configuration of the device and service point. Algorithms of this type use the following

parameters:

Activity BO To Wait For Measurement: Specifies the activity business object to instantiate
when the algorithm logic indicates it should wait for a measurement for the service point.

Activity BO For Field Read: Specifies the field activity business object to instantiate when
the algorithm logic indicates it should request a meter reading from the field.

Specific Field Task: Specifies the field task type when creating a field activity for a meter
reading from the field.

Activity BO To Wait For Scheduled Read: Specifies the activity business object to
instantiate when the algorithm logic indicates it should wait for a scheduled read for the
service point.

Activity BO For On Demand Read - Scalar: Specifies the activity business object to
instantiate when the algorithm logic indicates it should issue an on-demand read (scalar)
smart meter command.

Start Range for Normal Measurement Condition: The start of the range of conditions
that indicate "normal" measurements when the algorithm is searching for measurements for
the service point.
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*  End Range for Normal Measurement Condition: The end of the range of conditions that
indicate "normal" measurements when the algorithm is searching for measurements for the
service point.

*  Minimum Range for bottom Measurement condition: The minimum measurement
condition used when searching for measurements for the service point. Used only when no
measurements are found in the "normal" range defined by the "Start/End Range Normal
Measurement Condition” parameters.

The following parameters on the orchestration activity type are also used by algorithms of this
type when searching for measurements for the service point:

*  Look for Measurement within the Day: Limits the search to the reference date (the service
date).

*  Minimum and Maximum Offset Number of Days: Numbers of days added to /
subtracted from the reference date to expand the search period.

Algorithm Types and Orchestration Activity Business Objects
Each of the orchestration activity business objects uses a different set of these algorithm types.
The tables below lists which of these algorithm types are defined for each of the service order
orchestration activity business objects, and the specific algorithms used by each.

. Cut for Reconnect
Enable Disable Meter Back-to-
. . Non- for
Service Service Exchange Back
Payment Payment

Customer-Device X X
Compatibility Check

Connect Only If X
Previously
Connected

Create Specific X
Activity

Create Meter X
Exchange Field
Activity

Update Device X X X X X X

Remote Turn Off X
Turn On

Decommission X
Removed Meter

Check For X X X X
Measurement:

Enable Service Algorithm Types and Algorithms

Algorithm Type Algorithm(s)

Customer-Device Compatibility Check Customer-Device Compatibility Check
(D1-DVCOMCHK) (D1-DVCOMCHK)

Create Specific Activity Connect SP and/or Install Device
(D1-CRSPACT) (D1-CNSPINSDV)
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Algorithm Type

Algorithm(s)

Update Device
(D1-UPDDVC)

Connect Device
(D1-CONNDVC)

Check for Measurement
(D1-CHKMSMT)

Check for Measurement
(D1-CHKMSMT)

Disable Service Algorithm Types and Algorithms

Algorithm Type

Algorithm(s)

Update Device
(D1-UPDDVC)

Disconnect Device
(D1-DSCNDVC)

Check for Measurement

(D1-CHKMSMT)

Check for Measurement

(D1-CHKMSMT)

Cut for Non-Payment Algorithm Types and Algorithms

Algorithm Type

Algorithm(s)

Update Device
(D1-UPDDVC)

Disconnect Device for Non Payment

(D1-DDVCFNPY)

Check for Measurement
(D1-CHKMSMT)

Check for Measurement
(D1-CHKMSMT)

Reconnect for Payment Algorithm Types and Algorithms

Algorithm Type

Algorithm(s)

Update Device
(D1-UPDDVC)

Reconnect Device for Non Payment

(D1-RDPAY)

Meter Exchange Algorithm Types and Algorithms

Algorithm Type

Algorithm(s)

Connect Only If Previously Connected
(D1-CONPRECON)

Connect Only If Previously Connected
(D1-CONPRECON)

Create Meter Exchange Field Activity
(D1-CREMTREXC)

Create Meter Exchange Field Activity
(D1-CREMTREXC)

Update Device
(D1-UPDDVC)

Connect Device
(D1-CONNDVC)

Decommission Removed Meter
(D1-DCRMMTR)

Decommission Removed Meter
(D1-DCRMMTR)
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Back-to-Back Algorithm Types and Algorithms

Algorithm Type

Algorithm(s)

Customer-Device Compatibility Check
(D1-DVCOMCHK)

Customer-Device Compatibility Check
(D1-DVCOMCHK)

Update Device
(D1-UPDDVC)

Connect Device

(D1-CONNDVC)

Remote Turn Off Turn On
(D1-REMONOFF)

Remote Turn Off Turn On
(D1-REMONOFF)

Check for Measurement

(D1-CHKMSMT)

Check for Measurement

(D1-CHKMSMT)

Use the Algorithm Type and Algorithm portals to view additional details about these algorithms.

Cancel / Update Orchestration - Algorithm Types

Enter algorithms on the "Cancel Specific Activity" and "Update Specific Activity" states attempt
to cancel or update a specific child activity. These algorithms are based on the following algorithm

types.

*  Cancel Specific Activity: Algorithms of this type cancel the specific activity (either a field
activity or a smart meter command) that is associated to the Cancel or Update orchestration

activity, based on the current status of the specific activity.

*  Update Specific Activity: Algorithms of this type update the specific activity (either a field
activity or a smart meter command) that is associated to the Cancel or Update orchestration

activity, based on the current status of the specific activity.

Algorithm Type

Algorithm(s)

Cancel Specific Activity
(D1-CANSPACT)

Cancel Specific Activity
(D1-CANSPACT)

Update Specific Activity
(D1-UPDSPAC)

Update Specific Activity
(D1-UPDSPAC)

Use the Algorithm Type and Algorithm portals to view additional details about these algorithms.

Service Order Management Service Providers

The external systems used with Service Order Management must be defined as service providers

using the "External System" (D1-ExternalSystem) service provider business object. Examples of

external systems can include:

* A customer information system (such as Oracle Utilities Customer Care and Billing)

* A field work system (such as Oracle Utilities Mobile Workforce Management)

*  An asset management system (such as Oracle Utilities Operational Device Management or

Oracle Utilities Work and Asset Management)

Information defined for external system service providers used by Service Order Management

include:

*  Our Name/ID in Their System: This is the value that the field work system uses to identify

our system.
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Utility Device ID Type: This is the Device ID Type that will be used when communicating
with the external application and it will be the assumed Device ID Type for any device
identifiers sent from the external application.

Utility Service Point ID Type: This is the Service Point ID Type that will be used when
communicating with the external application and it will be the assumed Service Point ID Type
for any service point identifiers sent from the external application.

Processing Roles
The service providet’s processing roles define how data relevant to the field work system is sent

and/or created.

Field work service providers can use the following processing roles:

Activity Notification: Used to send notifications to subscribing and/or requesting systems
about the status of orchestration and/or field activities.

Appointment Request: Used to send a request for an appointment to the field work system.

Cancelation Activity: Used to send notifications to requesting systems when canceling
orchestration and/or field activities.

Collection Details: Used to retrieve details about collections processing (used with "Cut
Service for Non-Payment" and "Restore Service for Payment" orchestration activities).

Customer Contact: Used to send a contact to a customer regarding a service request
Field Activity: Used to send a field activity to the field work system.

Field Activity Completion: Used to send a notification regarding completion of a field
activity.
Interim Status Update: Used to send updates regarding the status of orchestration and field

activities to requesting systems.

Meter Exchange Mapping: Used to define how to define different types of meter
exchanges based specific roles and device configurations. This can provide context to field
crews to help ensure they install the correct type of device and device configuration when
exchanging a meter.

Response - Appointment: Used to send a request for an appointment to the field work
system.

Response - Fail: Used to send a response to an external system when Service Order
Management fails to respond.

Response - Missed Appointment: Used to send a response to the field work system when
notification of a missed appointment is received.

Response - Negative Acknowledgement: Used to send a negative acknowledgement
response to an external system in the event that a request is rejected.

Response - Received: Used to send a response to an external system to acknowledge receipt
of a request.

Response - Success: Used to send a response to an external system when Service Order
Management successfully processes a request.

Send Field Activity Remark: Used to send a field activity remark to a subscribing system

Update Activity: Used to send notifications to requesting systems when updating
orchestration and/or field activities.
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Understanding Field Activities

This section describes field activities and how they communicate with field work management
systems such as Oracle Ultilities Mobile Workforce Management.

What are Field Activities?

Field activities are activities that involve sending workers into the field to perform service. This
can include meter installation, meter replacement, and other activities.

Field activities send messages to a field work system, which in turn assigns them to crews to be
completed in the field. Service Order Management is integrated with Oracle Ultilities Mobile
Workforce Management to support field activities, but can also integrate with other field work
systems if needed.

Field Activity Information
All field activities are based on the Field Activity (D1-FieldActivity) business object, and include
the following user-accessible information:

*  Status: The current status of the field activity.
*  Service Date/Time: The date and time the field activity was created.
*  Service Point: The service point associated with the field activity.

*  Field Task Type: The field task type for the field activity. This defines the type of task and
other processing details regarding how Service Order Management processes the field
activity. See Field Task Types on page 2-19 for more details about field task types.

*  Recipient: The field work system service provider to which the field activity is sent for
scheduling and assignment.

*  Device ID: The device related to the field activity (if applicable).

*  Request Information: Details of the service order request, including requester and external
system information.

*  Contact Details (or Customer Information): Contact details for the customer associated
with the service order request.

*  Address Information: The address of the service point associated with the field activity.

The field activity business object also contains other information that is populated by algorithms
and scripts as the field activity is processed by the system.

How Do Field Activities Work?

At a high level, field activities work as follows:

Create Field Activity

A service order orchestration activity creates a field activity based on the current state of the
setvice point/meter/item.

Retrieve Required Data
The field activity uses a set of pre-processing algorithms to derive and populate field activity data,
such as the device, service point, address, effective date, and others.

Request Appointment (Optional)
If the field activity task type specifies that field tasks of this type require an appointment, the field
activity checks for available appointment slots in the field work system and sends a notification to
the appointment handling system.
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Create Outbound Communication

The field activity creates an outbound communication to send the field activity to the field work
system. The outbound communication gathers the information required by the field work system
before being sent. This information is retrieved by a set of processing scripts defined on the field
task type.

Receive Inbound Communication

When the field activity has been completed, the field work system sends an inbound
communication back to Service Order Management.

Inbound communications can contain Field Activity Remarks (entered by field resources when
they perform and complete their field work. If the Field Activity Remarks reference completion
events, they are executed.

The inbound communications create completion events as defined on the field task type. If the
field activity was successfully completed, it creates the "Completion Events When Successful”
completion events. If the field activity was canceled, it creates the "Completion Events When
Canceled" completion events.

Execute Completion Events

After receiving the inbound communication, a field activity algorithm transitions any active
completion events into their executed state.

Complete Processing

Field Task Types

The field activity completes its processing by doing the following:

*  Updating the parent orchestration activity

*  Sending a success response to the requester

*  Transitioning the parent orchestration activity to the next state in its lifecycle

*  Sending a field activity completion outbound communication to subscribing systems.

A field activity’s field task type defines details about the type of task to be performed and how the
system will process the activity.

Field Task Type Information

Field task types are values for the Field Task Type (D1-FieldTaskTypeLookup) extendable lookup.
Each field task type value includes the following information:

*  Routing: Indicates if field tasks of this type can only be performed at a service point. Valid
values are "SP Required" and "Pass-Through".

*  Appointment Option: Indicates if an appointment (via a mobile workforce application) is
required or applicable to field tasks of this type. Valid values ate "Not Applicable",
"Optional", and "Required".

*  Completion Events When Successful: One or more completion events that are executed
upon successful completion of field tasks of this type.

*  Completion Events When Canceled: One or more completion events that are executed
upon cancellation of field tasks of this type.

*  Duplicate Task Type Information: Defines processing rules for handling potential
duplicate field tasks, including:

*  Allow Duplicates: Specifies whether or not duplicate field tasks are allowed
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*  Duplicate Threshold: A number of hours used to determine if a newly instantiated
field task type should be considered a duplicate.

*  Field Task Types: A list of one or more field task types that are considered to be
duplicates of the field task type

*  Conlflict Task Type Information: Defines processing rules for handling potentially
conflicting field tasks, including:

*  Allow Conflicts: Specifies whether or not conflicting field tasks are allowed

*  Conflict Threshold: A number of hours used to determine if a newly instantiated field
task type should be considered a conflict.

*  Field Task Types: A list of one or more field task types that are considered to conflict
with the field task type

*  Processing Scripts: Defines one or more processing scripts to extract supplemental
information needed by the mobile workforce application to schedule field tasks of this

Field Activity Processing and Communication

This section outlines how field activities are processed, and how communication with field work
systems are performed.

Pre-Processing, Validation, and Post-Processing Algorithms
When field activities are first instantiated, a set of pre-processing algorithms populate and derive
information needed for the field activity, such as the activity type, service point, device, address,
effective date, and other information.

Validation algorithms validate this information when first retrieved and when updated.

When field activities are completed, a post-processing algorithm populates the field activity end
date/time:

Field Activity Lifecycle
As a field activity moves through its lifecycle, it triggers various business processes based on the
type of field activity. The table below outlines the lifecycle for the Field Activity (D1-FieldActivity)
business object.

State Description

Pending The initial state for field activities.

An Enter algorithm sends an acknowledgement to the
requesting system.

The activity is transitioned to the next state via a monitor
process.
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State Description

Validate Enter algorithms perform the following:
*  Validate Activity Type (and transition to error if invalid)

*  Derive and validate field activity recipient

*  Validate duplicate and conflict field activities
*  Derive and validate field activity service point
*  Derive and validate field activity device

*  Validate address constituents

*  Check for any existing cut service restrictions

The activity is transitioned to the next state via a monitor
process.

Validation Error If the business object fails any of the validations in the
Pending state, it enters this state.

Enter algorithms perform the following:
*  Create a To Do based on specified To Do Type and To
Do Role

*  Set the "Allow Child to Transition Parent Activity" flag to
yes. This allows the field activity to transition the parent
orchestration activity if needed.

Activities in this state can be corrected and retried.

Waiting to Request If a field activity has a future effective date, it remains in this
state until the effective date is reached.

A Monitor algorithm transitions the activity to the next state
when the activity's effective date time is reached (process date
time >= effective date time).

An Enter algorithm sets the "Allow Child to Transition Parent
Activity Based On Effective Date" flag to yes. This allows the
field activity to transition the parent orchestration activity if
needed.
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State

Description

Waiting for Appointment

If the field activity passes its validations and the effective date
has been reached, the activity enters this state.

Enter algorithms perform the following:

*  Evaluate if an appointment is required for field tasks of
this type. If not, the activity transitions to the
"Communication in Progress" state.

*  Create a To Do if an appointment is necessary but the
system is not able to send an appointment request

*  Set the "Allow Child to Transition Parent Activity" flag to
yes. This allows the field activity to transition the parent
orchestration activity if needed.

*  Send a notification to the appointment handling system

Monitor algorithms perform the following:
*  Verify if an appointment has been supplied

*  Send a notification to the appointment handling system
The activity is transitioned to the next state via a monitor

process.

See Waiting for Appointment on page 2-24 for more
information about this state.

Communication in Progress

Field activities enter this state following the "Waiting for
Appointment" or "Retry" states.

Enter algorithms perform the following:

*  Create an outbound communication for the field activity
(see Communication in Progress on page 2-25 for
more information)

*  Set the "Allow Child to Transition Parent Activity" flag to
yes. This allows the field activity to transition the parent
orchestration activity if needed.

Monitor algorithms perform the following:
e Check for existing child communications

e Check that the activity hasn’t timed out

Discarded

Activities discarded in other states enter this state.
Enter algorithms perform the following:

*  Cancel outstanding outbound communications

*  Cancel outstanding completion events

*  Populate the cancel reason

*  Send a failure notification to the requesting system

*  Transition the parent activity to the " Activity Error" state
(Service Order Orchestration Activity Lifecycle on
page 2-7 for more information)

*  Check if a Cancel Orchestration activity is required
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State Description

Communication Error If an outbound or inbound communication an Error state, the
field activity enters this state.

Monitor algorithms perform the following:
*  Check that the activity hasn’t timed out

Enter algorithms perform the following:
*  Create a To Do based on specified To Do Type and To
Do Role

*  Set the "Allow Child to Transition Parent Activity" flag to
yes. This allows the field activity to transition the parent
orchestration activity if needed.

Activities in this state can be corrected and retried.

Retry When an field activity is retried after correction of an error
condition, it enters this state.

Enter algorithms perform the following:
e Check to determine if there are associated outbound
communications in progress.

*  Cancel any outstanding outbound communications

Execute Completion Events  After an inbound communication is received, it enters this
state.
Enter algorithms perform the following:
*  Executes completion events defined on the field task type
(these completion events were initially created by the
inbound communication).

*  Evaluates the "Field Activity Completed" flag on the field
activity. If this is set to "No", the field activity is
transitioned to the "Canceled In Field" state.

The activity is transitioned to the next state via a monitor

process.

See Execute Completion Events on page 2-29 for more
information about this state.

Completion Event Error If an error occurs during completion event processing, the
field activity enters this state.

Monitor algorithms perform the following:
*  Check that the activity hasn’t timed out

Enter algorithms perform the following:
*  Create a To Do based on specified To Do Type and To
Do Role

*  Set the "Allow Child to Transition Parent Activity" flag to
yes. This allows the field activity to transition the parent
orchestration activity if needed.

Activities in this state can be corrected and retried.
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State Description

Completed Field activities enter this state when all completion events
have successfully completed.

Enter algorithms perform the following:
*  Update the parent orchestration activity
*  Send a success response to the requester

*  Transition the parent orchestration activity to the next
state in its lifecycle

*  Send a field activity completion outbound
communication to subscribing systems.

Canceled in Field If the "Field Activity Completed" flag on the field activity is
set to "No", the field activity enter this state.

Enter algorithms perform the following:
*  Send a failed response to the requester

*  Transition the parent orchestration activity to the
"Activity Error" state.

*  Create a To Do to notify users that the field activity has
been canceled.

Waiting for Appointment
When a field activity enters the "Wait for Appointment” state, it first determines if an appointment
is necessary for the field activity. If not, the activity moves on to the "Communication in Progress"
state (see below).

If an appointment request cannot be sent for some reason, the field activity creates a To Do item
to alert a user to attempt to manually request an appointment. Otherwise, the field activity sends
an outbound message to the field work system requesting an appointment. based on the
appropriate processing role defined on the."Send Notification to Appointment Handling System -
Enter" algorithm.

Processing Role Outbound Communication Business Object

Appointment Response Send Appointment Response Outbound Message

(default) (D1-SendApptRespOutboundMsg)

Used if:

*  Anappointment is required Note: An outbound message must be created based on
and needs to be scheduled this business object.

*  Appointment has been set

The response from the field work system can be received by creating an Inbound Web Service that
references the "Book selected appointment to Field Activity" (D1-BookAppt) service script.

While in this state, monitor algorithms verify if an appointment has been supplied and send
notifica