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Executive Summary

This document defines the Pacific Northwest Smart Grid Demonstration Data Collection
implementation for non-transactive data’, the XML schemata, and a few data examples (both in XML and
CSV). The PNWSGD Transactions Schema is defined in eXtensible Mark-up Language (XML) format.

Section 1.0 describes the top level of the schema and the roles played by each of the components.

Section 2.0 Membership Transactions describes the transactions involving which data streams are
members of which test case and the role they play. This role may be as a Control Member (baseline data),
as an Experimental Member, or Not a Member. This information is covered by two types of transactions:
MembershipConfigTransaction and MembershipEventTransaction. Configuration transactions determine
the current state of membersips of the data streams with respect to the test cases; event transactions allow
membership changes to be made and tracked historically.

Section 3.0 Test Case Transactions describes events relevant to the status of test cases. These events,
chosen from a pre-determined list, allow the analysts to track elements that may have an impact on the
test case results, such as asset engagement and configuration.

Section 4.0 Device Transactions describes how information about devices is collected and how events
reported by devices are captured. Only events listed in a predetermined list are reported.

Section 5.0 Customer Transaction describes how to track customers in the context of a device. This
will be useful in only limited contexts.

Section 6.0 Location Information Transaction provides a mechanism for connecting data streams to a
service location. Not all data streams have a location, but most will be related to a point in the distribution
network.

Section 7.0 Data Stream Measurements describes collecting the actual data from the data streams.

Most of the remainder of the document deals with metadata, the data about the data. This is how the
data itself is captured.

Section 8.0 Data Stream Information describes how the data streams are defined. Data streams
connect locations with time varying data (or even one-time data).

Section 9.0 Summary provides a checklist of what a utility needs to do to report non-transactive data
to the Data Collection System.

! Non-transactive data is defined as information or measurements that are actual/factual; transactive data is defined
as data that is predictive information. This document does not apply to transactive data.

viii
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1.0 PNWSGD Transactions Schema

This section describes the PNWSGD Transactions Schema. The full PNWSGD Transactions Schema

is in Appendix A.

1.1 Schema

Figure 1-1 depicts the PNWSGD Transactions Schema at its top level.

PHWSGDTransactions [%]—E:EI—

The raat nade of the Pacific
Marthwest Srart Grd
Dernonstration Transaction
scherna,

—Epnwns:SchemaVersion |

The PHWSGED Transaction
schemna wersion,

—Eplmﬂ1s:Messauetrea‘tionDateTi... |

The tra-lat
acronym,

The date and time in UTC Format that this
transaction was created,

fpnwns:l.ltili‘tyll)

rer utility

—L_p|'|W|15:Menlhership(:onﬁuTran...

Tranzaction For identifying 2 data strearm
membership for each test case for a given
utility

—L pnwns:MembershipEventTrans...

Transaction for identifying when a data stream
membership has changed.,

—L pnwl13:TestCaseEventTransac’ti...

Transaction For identifying when a test case
event occurred and the corresponding status,

—Lpnwl13:DevicelnformationTrans...

Transaction for identifying dewices and their
retadata, IF a utility shall send dewice
events, then the utility shall zend meta data
about that dewice,

—L_p|'|W|15:[!eviceEven‘tTransac‘tion

Tranzaction For identifying when a dewice
event has occurred, IF a device event iz
being captured for a dewice, the utility shall
send rmeta data about that dewice wia the
DreviceInfarmiationTranzaction,

—| n |:-|'|W|15:ServiceLocationlnfornmt...

Tranzaction For identifying civcuit or service
lacation information,

—L'pnwns:Cl|s’tomerTransa|:1ion

Tranzaction Far identifying custarners and
amy custarner changes For a given location,

—L' |)|'|W|15:DataStreamlnforma‘tionT...

Tranzaction For identifying the list of data
streams aszociated with a utility, This
transaction covers all data streams - one-time
project walues, |

—L pnwl13:Measuremenﬂransaction

Transaction for sending all measurements For
non-transactive data.

Figure 1-1. Top-level of the PNWSGD Transactions Schema.
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Within the schema, the top node is the PNWSGDTransactions element that contains four child elements:
SchemaVersion; MessageCreationDateTime; UtilitylD; and choice of MembershipConfigTransaction,
MembershipEventTransaction; TestCaseEventTransaction; DevicelnformationTransaction;
DeviceEventTransaction; ServiceLocationinformationTransaction; CustomerTransaction;
DataStreamlInformationTransaction; and MeasurementTransaction. Each of these is described in the
following sections.

1.1.1 XML Instance Information

The schema depicted in Figure 1-1 immediately has three elements that will be required for parsing
and business-logic purposes:

o SchemaVersion element contains the version number that an XML instance can be validated
against. The type is a restricted string of the form dd.d where d is an integer between 0-9. We
envision the schema evolving over time. We also want to allow an instance to validate using
multiple versions of a schema thus not requiring all software to be updated if the schema
updates. The schema version in this document is 2.3.

o MessageCreationDateTime element contains the date and time that this PNWSGD
Transactions instance was created; this date/time is in UTC format. Its purpose is to track
when the message was created.

o UtilitylD element is of type string and contains a list of the 2-letter utility abbreviations
participating in the project.

These three elements are immediately located at the top of the schema so that a parser can quickly extract
this information and before reading the rest of the XML instance, can determine how to read the instance
and if this instance is needed to be read.

1.1.2 Data Collection Transactions

The remaining elements are the different types of transactions that will be processed by the Data
Collection software for collecting non-transactive data in the Netezza database. Each of these elements is
described in detail in the remainder of this document. Each section will cover the transaction, the schema,
and a few XML and CSV examples.

1.2 Transaction Overview

The bulk of the non-transactive data consists of periodic measurements, discussed in detail in section
7.1. This is represented by a numeric value (the measurement, although it could be from anywhere such as
a calculation), the units of the measurement, a time period, a status and a data stream identifier. The time
period actually consists of a start time, an end time, and the interval duration. Only two of these may be
unique; three are used for the sake of redundancy. Non-periodic data can be collected with this
mechanism too; in that case the start time is the same as the end time and the interval is zero. The element
that makes the data uniquely identifiable is the data stream identifier. In this context, a data stream is the
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set of numeric values over all of the time periods represented. For each data stream, there is a Data ID in
the Data List tab of each utilities TestCase_DesignAndData Microsoft™ Excel spreadsheet.

Before the data can be analyzed, however, the analyst needs a way to find the data and what it means,
i.e., the data stream needs to be defined—in fact it must be defined before the data can be put in the
database. The definition of the data streams is the purpose of the data stream information transaction,
discussed in detail in section 8.1. The information represented includes the type of measurement the data
stream represents (selected from a predefined list that includes power, voltage, distance, frequency, etc.).
It also includes a measurement qualifier that is also selected from a predefined list that includes
instantaneous, interval average, interval maximum, interval minimum, etc. Since many measurements
come from a device, there is an option to specify a device and service location. A text description may
also be provided.

If a data stream is coming from a device, it and its location need to be defined. Collecting this
information, or metadata, is the purpose of the device information transaction, discussed in detail in
section 4.1. The key information is the list of data streams the device is supplying. This is especially
important if a utility is providing device events. Some of the other information that may be collected
(many elements are optional) relates to the customer, manufacturer, model, version, when the device was
put in service and when it was taken out.

Devices are not static. Things happen, alarms go off, that are relevant to the analysis of the data. This
status information is collected through the device event transaction, discussed in detail in section 4.3 and
following subsections. For a given device, the elements reported are the time the event occurred, what the
event was (again selected from a predetermined list), and what the current status of the device is (again
selected from a predetermined list). These predetermined lists for device events and status shall be agreed
upon between each utility and Battelle prior to sending any device events.

Devices may have customers associated with them. Customers move and the analysts would like to
know if a customer should move from a control group environment to an experimental group
environment. Tracking these movements is the purpose of the customer change transaction, discussed in
detail in section 5.0, which associates a unique customer identifier with the start and (optional) end time
at a particular service location.

In addition, devices and customers have locations associated with them. Utilities can provide
metadata about a location, discussed in detail in section 6.0, which provides the opportunity for utilities to
describe more information about a particular location identifier.

Data streams and their associated locations, devices, events and customers still need to be connected
to the test cases that are the focus of much of the analysis. This is accomplished with the membership
configuration transaction, discussed in detail in section 2.3. A data stream is either a control member
(CM), an experiment member (EM), or not a member (NM) of a test case. For the analyst to see a data
stream in the context of a particular test case, that data stream must be declared as an active member (a
control member or experiment member) of that test case. By default, no data stream is a member of any
test case until it is declared to be so with a MembershipConfigTransaction message.

If for some reason (equipment failure resulting in faulty data) a data stream needs to be removed from
active participation in a test case, or its membership changes from control to experiment or back, a
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membership event transaction message is sent declaring the new membership of that test case effective at
the specified time. These messages are discussed in detail in section 2.4.

There is one final type of non-transactive transaction. That is the test case event transaction, described
in detail in Section 3.0. These are events (again selected from a predetermined list) that affect all the
devices, locations and data streams associated with a specific test case effective at the specified time.
These predetermined lists for test case events and status shall be agreed upon between each utility and
Battelle prior to sending any test case events.
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2.0 Membership Transactions

One of the key components to the data collection process is the notion of data streams, test cases, and
memberships. This section will describe these concepts, how they are recorded, and their format for the
PNWSG Data Collection System.

2.1 Test Cases and Data Lists

Each utility has been working with the subproject deputies to formulate test case design and data lists
to achieve the project’s objectives for the Metrics and Benefits Reporting Plan. These test case designs
and data lists are captured in Microsoft Excel workbooks on the PNWSG SharePoint site under each
subproject’s Test Case folder. An example test case from Milton-Freewater City Light and Power is
depicted in Figure 2-1.

MF-01-1.4

MF-02-1.2

MF-03-1.2

01. Load Control with
Demand Response Units - 1. Transactive
(DRUs) control

02. Conservation Voltage 1.Transactive
Reduction - (CVR) control

03. DRU voltage
threshold controlled
water heaters - demand
reduction response

1. Transactive
control

BPA monthly Peak demand management. 800 ACLARA
demand response units installed on large resistive
loads in residential homes. Controlled by the Milton-
Freewater SCADA system to provide load-shedding

4. Automated Real Time (ART) capabilities on feeders 1 -13.

2. Automated Direct Demand
Response (ADDR)

2. Automated Direct Demand
Response (ADDR)

This asset will be controlled locally by the Milton-
Freewater utility via SCADA control of the substation
voltage regulators. Feeders 5 and 6 from the Milton
Substation and 7 through 13 from the Freewater
Substation will have decreased voltageby 1 1/2 %
per step, up to 3 steps. The ability to change voltage
will be used in peak shaving on feeders 5 - 13.

The City of Milton-Freewater will establish an
incentive program for 100 DRUs placed on water
heaters. These DRUs will be programmed to shed the
water heater load when the line voltage drops below
the programmed threshold voltage. Freewater #1,
Freewater # 2 and the Milton Substations will lower
voltage by three steps during high demand periods
to manage peak demands. During this voltage
reduction, the voltage sensitive disconnect devices
controlling the water heaters will disconnect those
units.

Figure 2-1. Test Case excerpt from Milton-Freewater City Light and Power.

Once the test cases were designed, data lists were created to determine what data would be provided by
the utilities for the analysis of each test case. Figure 2-2 shows an example of some data list items.
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MF-01-1.4 |MF-1-1.4-IM-1-(feeders 1thru 13) [Hourly Customer Electricity Usage for kWh/h for1 Extracted from daily D Approximately 73,000
customer # 1 thru 800 approximately 800 Milton-Freewater hour meter reads for all (# customers having DRU) x
customers who have Demand Response (i.e., average Milton-Freewater (91 days per quarter)
Units (DRU) installed. kw) customers who have a =800x 91
DRU installed.
MF-01-1.4 |MF-1-1.4-IM-200-1 Asset System Engagement Time Series - 0=Normal Status of asset system D TBD
Engagement of DRUs to Transactive Control [1=DRUs to be collected via
Curtailed transactive control
system (?)

Figure 2-2. Data list excerpt from Milton-Freewater City Light and Power.

Using this information, subproject deputies and utilities will work together to further refine each data list
entry into a set of data stream identifications, as described in the next section.

2.2 Data Streams

The concept of a data stream was introduced in the project due to the complexities of gathering and
analyzing test case data. An instrument or device (for example, meter) could (potentially) have more than
one type of measurement that it records. For example, a meter could potentially record total kilowatts,
total kilovolt-ampere reactive (kVar), etc. Even more intriguing is that a data stream could be a control
member of one test case for a given utility but an experimental member for another test case for that same
utility.

A data stream is any ordered pair (s,A) where s is a sequence of values, e.g., measurements, meter
readings, etc., and A is a sequence of positive, real time intervals. Examples of data streams are kW
readings from a meter for some time period, kVar aggregated data from multiple meters, SAIDI
calculations, etc. Data streams can be actual measurements from single devices, derived measurements
from multiple devices, or calculated values, but all must be associated with a time period.

221 Data Stream ldentification

Each utility will define a set of data streams associated with each data list entry in their respective
DesignandData Microsoft Excel workbook on the Data List tab. Once these data streams have been
identified by the utility (in collaboration with the subproject deputy), each utility must provide this data
stream information in the format specified in the PNWSG Transactions Schema under the
DataStreamInformationTransaction element (see Section 8.0) and the MembershipConfigTransaction
element.

2.3 MembershipConfigTransaction

Once a utility has identified all of their data streams, the utility must also describe how each data
stream relates to each of its test cases; Figure 2-3 depicts such a matrix.

10
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AV-DS003 AV-01-14 AV-01-3.2 AV-02-3.2 AV-03-1.1 AV-04-3.2

Experimental Q/

Member
Control
Member Q/

Not a

Member Q/ ?/ V/

Figure 2-3. Example of a membership matrix for a unique data stream identified as AV-DS003.

Once such a matrix has been defined by the utility, the information in this matrix is sent to the
PNWSG Data Collection System in either XML or CSV formats, described in the next section.

2.3.1 XML Format

The utility shall send the data stream configuration information as defined in the PNWSG Transaction

Schema using the MembershipConfigTransaction element. Figure 2-4 depicts a visual representation of
this element.

:pnwns:DataStreamlD

A qlobally unique data strear
it

b
-Ilp 15:MemI)ershipColiﬁngn...[T‘]—E—:E‘—' pnwns:DataStreamMembership [%]—E—jﬂ—
1 o
i

1.0

fpnwns:TestcaseID

& unique test case identifier,

:pnwns:Memhership

Crefines the membership
seatus For this data stream in
regards to this test case,

For each data stream, provide the
raembetzhip For each test caze within a utility .

—' pnwns:TestCaseMembership [l;] ==

1.0

A list of test cases associated with the data
stream,

fpnwns:Eﬁet:liveDateTime

The date and time in UTC Format of
the ewent,

Figure 2-4. Visual representation of the MembershipConfigTransaction element in the PNWSG
Transaction Schema.

The MembershipConfigTransaction element contains the DataStreamMembership element. This allows a

utility to report as many data streams and their memberships as a utility has defined. For each data stream,
the following information is provided:

e DataStreamID element contains the unique data stream identifier for a given utility and is a string
type. This identifier must be globally unique to a utility.

e DevicelD element is an optional element and contains the unique device identifier for a given
utility and is a string type.

11
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o TestCaseMembership element contains the membership of this data stream to all the test cases for
a given utility. For each test case, the following is identified:

o TestCaselD element contains the unique test case identifier found in the DesignandData
Microsoft Excel workbook for a given utility. It is a string type.

o Membership element defines the membership status for this data stream in regards to this
test case. This is an enumerated type defined as EM (Experimental Member), CM
(Control Member), and NM (Not a Member). Upon the creation of a new data stream,
through the establishment of a DataStreamlID, it has no membership in any test case (i.e.,
the default membership setting is NM). The membership element is used to establish a
membership. The NM (Not a Member) is necessary only to revoke a previously
established membership. NOTE: it is good practice to describe each membership upon
initial configuration and continue to supply such information at later intervals for
completeness.

o EffectiveDateTime element contains the membership effective date and time in UTC
format and is of type dateTime.

Please see the following for additional information:
e Appendix A contains the XML Schema.
e Appendix B contains the definitions of the elements.

e Appendix C contains a sample XML instance of a MembershipConfigTransaction message.

2.3.2 CSV Format

A less preferable (XML has validity checking capabilities absent in CSV) alternative to the XML
format is the CSV format (comma separated values) for the MembershipConfigTransaction message. An
example CSV MembershipConfigTransaction message is depicted in Figure 2-5.

12
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UtilityID DataStreamID

AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV
AV

Figure 2-5. Example CSV file for a MembershipConfigTransaction message.

Each CSV file shall have a header row whose column names are:

e DataStreamID

e DevicelD

e TestCaselD

o Membership — see TestCaseMembership element definition above, section 2.3.1, and the

AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C120
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121
AV-01-1.4-IM-1-F3-C121

DevicelD TestCaselD Membership EffectiveDateTime

AV_M2567 AV-01-1.4
AV_M2567 AV-01-3.2
AV_M2567 AV-02-3.2
AV_M2567 AV-03-1.1
AV_M2567 AV-04-3.2
AV_M2567 AV-05-1.2
AV_M2567 AV-05-3.1
AV_M2567 AV-05-4.1
AV_M2567 AV-05-4.2
AV_M2567 AV-05-4.3
AV_M2567 AV-06-3.1
AV_M2567 AV-07-2.1
AV_M2567 AV-08-2.2
AV-01-1.4
AV-01-3.2
AV-02-3.2
AV-03-1.1
AV-04-3.2
AV-05-1.2
AV-05-3.1
AV-05-4.1
AV-05-4.2
AV-05-4.3
AV-06-3.1
AV-07-2.1
AV-08-2.2

UtilitylD — 2-letter utility abbreviation.

accompanying note in regards to the NM usage.

e [EffectiveDateTime — NOTE: if the EffectiveDateTime column is blank in a CSV file, then

EM
NM
NM
EM
NM
EM
NM
EM
EM
EM
NM
™M
cM
EM
NM
NM
EM
NM
EM
NM
EM
EM
EM
NM
™M
™M

2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-12-03T12:45:22.0Z
2011-11-24T10:25:02.0Z
2011-11-24T710:25:02.0Z
2011-11-24T10:25:02.0Z
2011-11-27T15:29:07.0Z
2011-11-24T10:25:02.02
2011-11-24T710:25:02.0Z
2011-11-24T10:25:02.02
2011-12-24T718:00:02.0Z
2011-12-24T718:00:02.0Z
2011-12-24T718:00:02.0Z
2011-11-24T10:25:02.02
2011-11-24T10:25:02.0Z
2011-11-24T10:25:02.0Z

during the CSV to XML conversion in the Data Collection System, this date time shall be set

to January 1, 2011 (1/1/11). The column header must still exist in the CSV file even though

the column may be without any values.

For the definitions, the reader is redirected to the XML schema in Appendix A or the previous section,

2.3.1.

2.3.3  File Naming Convention

The XML and CSV file for the MembershipConfigTransaction message shall adhere to the following

naming convention:

SourceName-MembershipConfigTransaction-MessageCreationDateTime.{xml | csv}

13
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where:
e SourceName is the 2-letter utility abbreviation.

o MessageCreationDateTime is the date and time that the message was created (see
MessageCreationDateTime in the XML format found in section 1.1.1)

2.3.4 Message Frequency

The MembershipConfigTransaction message shall be sent every time a membership event occurs for
a data stream at a given utility. Only memberships that have changed are required to be included in the
transaction, but best practice would include all data stream memberships for a given utility.

2.4 MembershipEventTransaction

During the course of the PNWSG Project, a data stream may change its membership due to new
equipment being installed, equipment failure, change in customer participation, etc. Any time that a data
stream changes its membership with a test case, a MembershipEventTransaction message shall be sent to
the PNWSG Data Collection System, in either XML or CSV formats, which are described in the next
sections. The time frame within which membership changes must be reported is not specified. It may be
part of another regular reporting period as long as the information is captured and reported before analysis
of the data takes place.

24.1 XML Format

The utility shall send the data stream membership event information as defined in the PNWSG
Transaction Schema using the MembershipEventTransaction element. Figure 2-6 depicts a visual
representation of this element.

fpnwns:l]alastreamll]

A globally unique dats strearn
idanifier.
:pnwns:TestCaseID

A unique test case identifier,

:pnwns:Meml)ershipEvem

4{’|Jnwns:MemI)ershipEvemTrans... =

A list of data strearn mernbership Diefines the cument
changes, rrernbership status For this
data i in regards ko this

|Jnwns:MemI)ershipEvems

Transaction For identifying when a data stream 1.0
membership has changed,

—|:pnw||s:Meml)ershipEvemlese

Diescribes the cause for an ewent.

:pnwns:ﬂfecﬁvenme'ﬁme

The date and time in LT format of
the svent,

Figure 2-6. Visual representation of the MembershipEventTransaction element in the PNWSG
Transaction Schema.
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The MembershipEventTransaction element contains the MembershipEvents element. This allows a utility
to report as many data stream membership events as may have occurred over a given period. For each
data stream, the following information is provided:

DataStreamID element contains the unique data stream identifier for a given utility and is a string
type.

TestCaselD element contains the unique test case identifier found in the DesignandData
Microsoft Excel workbook for a given utility. It is a string type.

MembershipEvent element contains the type of event and is an enumerated type of either Enter or
Leave.

Membership element contains the membership that this event affects and it is an enumerated type
of EM, CM, and NM.

MembershipEventCause element contains the cause of the event and is an enumerated type.

EffectiveDateTime element contains the membership effective date and time in UTC format and
is of type dateTime.

Please see the following for additional information:

2.4.2

Appendix A contains the XML Schema.
Appendix B contains the definitions of the elements.

Appendix D contains a sample XML instance of a MembershipEventTransaction message.

CSV Format

A less preferable (XML has validity checking capabilities absent in CSV) alternative to the XML

format is the CSV format (comma separated values) for the MembershipEventTransaction message. An
example CSV MembershipEventTransaction message is depicted in Figure 2-7.

UtilityID DataStreamID TestCaselD MembershipEvent Membership MembershipEventCause EffectiveDateTime

FH FH-01-2.2-IM-60-T1205 FH-01-2.2 Enter EM Equipment Installed and commissioned 2011-12-03T18:34:02.0Z
FH FH-02-1.1-IM-1-D12 FH-02-1.1 Enter EM Equipment Installed and commissioned 2011-12-03T10:53:23.0Z
FH FH-02-1.1-1M-1-D12 FH-02-1.1 Leave EM Equipment failed 2011-12-04701:23:22.0Z
FH FH-02-1.1-1IM-1-D12 FH-02-1.1 Enter NM Equipment failed 2011-12-04701:23:22.0Z
FH FH-02-1.1-IM-1-D10 FH-02-1.1 Leave EM Change in customer participation 2011-12-03T09:00:00.0Z
FH FH-02-1.1-IM-1-D10 FH-02-1.1 Enter CM Change in customer participation 2011-12-03T09:00:00.02

Figure 2-7. Example CSV file for a MembershipEventTransaction message.

Each CSV file shall have a header row whose column names are:

o UtilitylD — 2-letter utility abbreviation.

15
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o DataStreamID

e TestCaselD

o MembershipEvent — an enumerated type of Enter or Leave.
e Membership

¢ MembershipEventCause

e EffectiveDateTime

For the definitions, the reader is redirected to the XML schema in Appendix A or the previous section.

2.4.3  File Naming Convention

The XML and CSV file for the MembershipEventTransaction message shall adhere to the following
naming convention:

SourceName-MembershipEventTransaction-MessageCreationDateTime.{xm1 | csv}
where:
e SourceName is the 2-letter utility abbreviation.

o MessageCreationDateTime is the date and time that the message was created (see
MessageCreationDateTime in the XML format found in section 1.1.1)

244 Message Frequency

The MembershipEventTransaction message shall be created every time a data stream changes its
membership. These messages may be queued and reported periodically. Following a
MembershipEventTransaction message being sent it is recommended that a
MembershipConfigTransaction message that lists the current data streams and their memberships (i.e.
membership snapshot in time) be sent. This provides additional redundancy that reduces the chance of
important configuration data getting lost.

2.5 Membership Scenarios

Utility A is a subproject member of the PNWSG Project. Utility A has defined 3 test cases (TC1,
TC2, TC3) and 5 data streams (DS1, DS2, DS3, DS4, DS5). Upon project initialization, Utility A sends a
MembershipConfigTransaction message to the PNWSG Data Collection System identifying each data
stream and its membership to each of the 3 test cases. Initially specifying which test cases a data stream is
not a member of is not required but is encouraged for completeness. Two days later, DS1 changes its
membership due to equipment failure (i.e., DS1 is not an experimental or control member of any test
case). This membership change would trigger a MembershipEventTransaction message that would
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contain at least two events (several events if DS1 is a CM/EM of each applicable test case, the other
would be an enter to the NM group). It is encouraged, but not required, that a
MembershipConfigTransaction message would follow that would list all the current data streams and
their memberships. A periodic specification of all data stream memberships is a useful guard against the
loss or corruption of membership changes that are critical to the analysis process.

One week later, DS2 changes its membership from being a control member to an experimental
member in TC3. This change would trigger two events: DS2 leaves the control population; DS2 enters the
experimental population. This membership change would trigger a MembershipEventTransaction
message that would contain the two events. Again, it is encouraged, but not required, that a
MembershipConfigTransaction message would follow that would list all the current data streams and
their memberships.

2.6 Summary

Test cases, data streams, and memberships are a key concept to the Data Collection System. Utilities need
to:

Create data stream identifiers for each data list row in the Data List tab (see Section 8.0).

Add data stream identifiers into their test case layout diagrams.

Define each data stream’s membership (CM, EM, or NM) for each test case for a given utility.
Report the membership for each data stream to the Data Collection System via
MembershipConfigTransaction messages in XML or CSV files.

5. Track data stream membership changes and report any changes to the Data Collection System via
MembershipEventTransaction messages in XML or CSV files.

roNE

Data stream membership is a key component for the analysis that will be conducted on this project.

17
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3.0 Test Case Transactions

In the previous section, we described the concept of data streams, test cases, and their relation via
memberships. In this section, we describe test case events that will need to be tracked and reported by
each utility to the Data Collection System.

3.1 What are Test Case Events?

Each utility has been working with the subproject deputies to formulate test case designs (refer back
to Figure 2-1 for an example). In regards to each of these test cases, there are certain events that will
affect how data analysis will be accomplished. For example, a test case can be defined as a load control
with demand response units (DRUSs). A utility will want to track the engagement of DRUSs to transactive
control. Thus, test case events could be defined as the test case asset is under normal operation or the
DRUs are curtailed.

3.2 Utility Responsibility

Each utility has been working with the subproject deputies in defining the test cases and assets. For
Data Collection, each utility needs to define the test case events that are important to track during the
project and the related status that they will want to report (for example, normal operation, DRU curtailed,
etc.). These events and statuses need to be defined and incorporated into the PNWSG Transactions
Schema via the support schemata entitled “TestCaseEventTypes.xsd” and “TestCaseStatusTypes.xsd”
before any data can be collected by the Data Collection System. Once these have been defined and
incorporated into the support schemata, the utility is responsible for reporting the test case events and
status as they occur during the project via the TestCaseEventTransaction message, which is defined in the
remainder of this section.

3.3 TestCaseEventTransaction

During the course of the PNWSG Project, test case events and status must be tracked and reported via
TestCaseEventTransaction message to the PNWSG Data Collection System, in either XML or CSV
formats, which are described in the following subsections.

3.3.1 XML Format

The utility shall send the test case event information as defined in the PNWSG Transaction Schema
using the TestCaseEventTransaction element.

Figure 3-1 depicts a visual representation of this element.
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fpnwns:TestCaselD

Element - & unique test case
identifier,

—Epnwns:EffecﬁueDateTime |

The date and time in UTC Format of
—L, TestCaseEventTr: i [%]—E—)H—' pnwns:TestCaseEvents E‘]—E)H— th:e\?e::n e e
Test case events, 1.0 =
’pnwns:TestCaseEuent

The event that occurred for this
test caze

fpnwns:TestCaseStatus

The status of the ewent,

Figure 3-1. Visual representation of the TestCaseEventTransaction element in the PNWSG Transaction
Schema.

The TestCaseEventTransaction element contains the TestCaseEvents element. This allows a utility to
report as many test case events as may have occurred over a given period. For each test case event, the
following information is provided:

e TestCaselD element contains the unique test case identifier found in the DesignandData
Microsoft Excel workbook for a given utility. It is a string type.

o EffectiveDateTime element contains the test case event effective date and time in UTC format and
is of type dateTime.

o TestCaseEvent element contains the test case event that occurred at the effective date/time and is
of type TestCaseEventType. TestCaseEventType is defined in a separate schema
(PNWSGSchema-TestCaseEventTypes.xsd). This list is pre-determined by the utilities as noted
in section 3.2.

e TestCaseStatus element contains the status for that test case event and is of type
TestCaseStatusType. TestCaseStatusType is defined in a separate schema (PNWSGSchema-
TestCaseStatusTypes.xsd). This list is pre-determined by the utilities as noted in section 3.2.

Please see the following for additional information:

e Appendix A contains the XML Schema.

e Appendix B contains the definitions of the elements.

e Appendix E contains a sample XML instance of a TestCaseEventTransaction message.

3.3.2 CSV Format
A less preferable (XML has validity checking capabilities absent in CSV) alternative to the XML format
format is the CSV format (comma separated values) for the TestCaseEventTransaction message. An
example CSV TestCaseEventTransaction message is depicted in

Figure 3-2.
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UtilityID  TestCaselD EffectiveDateTime TestCaseEvent TestCaseStatus
FH FH-02-1.1 2011-12-03T12:45:22.0Z Changed asset system engagement Low price signal
FH FH-03-1.2 2011-12-03T09:12:34.0Z Changed asset system engagement  Curtailed

FH FH-03-1.2 2011-12-03T14:02:39.0Z Device alarms detected - Outage On

FH FH-03-1.2 2011-12-03T11:12:34.0Z Changed asset system engagement  Normal

FH FH-03-1.2 2011-12-03T14:22:39.0Z Device alarms detected - Outage Off

Figure 3-2. Example CSV file for a TestCaseEventTransaction message.

Each CSV file shall have a header row whose column names are:
o UtilitylD — 2-letter utility abbreviation.

TestCaselD

EffectiveDateTime

TestCaseEvent

TestCaseStatus

For the definitions, the reader is redirected to the XML schema in Appendix A or the previous section.

3.3.3 File Naming Convention

The XML and CSV file for the TestCaseEventTransaction message shall adhere to the following
naming convention:

SourceName-TestCaseEventTransaction-MessageCreationDateTime.{xm1 | csv}
where:
e SourceName is the 2-letter utility abbreviation.

¢ MessageCreationDateTime is the date and time that the message was created (see
MessageCreationDateTime in the XML format found in section 1.1.1)

3.3.4 Message Frequency

The TestCaseEventTransaction message shall be created every time a test case event occurs that
needs to be reported to the PNWSG Data Collection System. These messages may be queued and
reported periodically.

3.4 Summary

To track test case events, the utilities need to:
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=

Define and create a list of test case events for each test case.

Define and create status enumerations for each test case event.

3. Provide these test case events and status enumerations to the PNWSG Data Collection Working
Group (via e-mail) prior to sending any test case data. This information will be used to validate
the XML messages and provide a uniform representation of events throughout the Project.

4. Track test case events and report these events and their status to the PNWSG Data Collection
System.

N

Test case events and status are a key component for the analysis that will be conducted on this project.
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4.0 Device Transactions

Collecting data from devices (the data streams) will constitute a large portion of the data collection. It
is optional for a utility to send device information; however, it is mandatory if a utility shall send device
events. Tracking device events is key to understanding and analyzing the data. This section describes the
metadata that shall be collected for devices, including device events that affect the data quality and
analysis.

4.1 Device Information

There are many devices that a utility owns, operates, and controls in order to deliver energy to its
customers. A variety of devices have been defined by each utility as part of their test case design. Device
information (the metadata) needs to be supplied to the PNWSG Data Collection System. Device
information constitutes data about the device (for example, device type and manufacturer), its location
(i.e., where is it located in the test case design layout diagram), its associated data streams (a device can
generate more than one data stream), and unique identifier. No Personally Identifiable Information (PII) is
allowed (i.e., customer IDs). In order to supply this information, a DevicelnformationTransaction
message shall be sent to the PNWSG Data Collection System and is described in the following section.

4.2 DevicelnformationTransaction

During the course of the PNWSG Project, device metadata must be tracked and reported via
DevicelnformationTransaction message to the PNWSG Data Collection System, in either XML or CSV
formats, which are described in the following subsections.

42.1 XML Format

The utility shall send device information as defined in the PNWSG Transaction Schema using the
DevicelnformationTransaction element. Figure 4-1 depicts a visual representation of this element.
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Cpnwns:DevicelD

& unique device idzntifier,
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Figure 4-1. Visual representation of the DevicelnformationTransaction element in the PNWSG
Transaction Schema.

The DevicelnformationTransaction element contains the Devices element. This allows a utility to report
as many devices as they need to describe their test cases. For each device, the following information is
provided:

e DevicelD element contains a unique device identifier for a given utility and is of type string.

e Device element contains the type of device and is an enumerated list. This list contains suc