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A long
time ago
In cities
far, far away...

OSlsoft
Wind Special Interest
Group Presentations

MAY 2008

Discussion Points:
« Why standards
* Nexsus of standards

 What was to be next
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|_ast time we talked:
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Why use standards and object modeling?

Vendor X ISO/RTO/Aggregator

Vendor Z

Utility 2

Without a standard model
Entity # of Semantics
Utility 1 3-4
Utility 2 2
ISO/RTO 2

Utility 1
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6 The possible solutions....

Possible Have only one Integrate the Develop or
Responses vendor different systems adopt a standard(s)
o | don’t do it now
Vendor If it is me Well, OK it is going to cost you.
N | won’t be locked This is painful, but | don’t do it now
Utility in | am used to it. it is going to cost me.
| can’t mandate This is painful, but | don’t do it now
RTO/ISO this. | am used to it. it is going to cost me.

The real solution:  Share the pain and the benefits
User life cycle costs decrease (up to 60-70%)
Vendor equipment cost may increase but
their sales could increase as well
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Nexus of Standards

o Why Standards should be the focus

e What standards could/should be used

" 61850

" 61400

" Integrating Wind with CIM Topology
" Integration of 61850 and CIM

o What can be accomplished

© Copyright 2008 SISCO, Inc.



h W, TR
b TN TR

From 2008 — What was next

e Convince turbine control vendors to utilize standards.
o Procurement specifications, including standards, from utilities.

o Further the standards process with involvement.
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NIST Smartgrid (and other SmartGrid Initiatives):

Develop a Common Semantic Model (Metering)— NIST should work with IEC
TC57, NEMA, ASHRAE SPC 135, and OASIS to devise a common semantic
model using XML Schema and XML. The objective will be to unify the models of
CIM (IEC61970, IEC61968) and IEC 61850 including correspondences with ANSI
C12.19 and ASHRAE 135 to form a common representation of information models

constructed by these standards efforts for the Smart Grid.

Extend IEC 61968 standard for DER: IEC 61968 needs DER models, but
should be harmonized with the existing DER object models in IEC 61850-7-420,
as well as all on-going DER 61850 development. IEC 61850-7-420 has
architectural issues to be addressed.

Extend IEC 61850 standard from substation to control center: Since the data in
the substation uses the IEC 61850 information model, this data should be reported
to the control center using the same information model. This will also simplify the
harmonization efforts between the models of data collected from the field and the

CIM.
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CIM/61850 “harmonization” critical to Smartgrid!

e Draft Submitted to
NIST and IEC.

. EPMI | it
‘ * Final report due
May 2010
EPRI CIM and 61850 . Proved
a8 Harmonization 2009 Project _
¥( Report recommendations
using PI-AF.

¥ Terry Saxton, Xtensible Solutions
¢ Herb Falk, SISCO

E®¥ september 29, 2009
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Priority Action Plans:
# [PriorityactionPlan |4 [ProriyActonPlan

0  Meter Upgradeability Standard 1 Role of IP in the Smart Grid

2  Wireless Communications for the Smart Grid 3 Common Price Communication Model

4 i}

6 7 Electric Storage Interconnection Guidelines

& 9
10 11 Common Object Models for Electric Transporiation
12 13
14 15 Harmonize Power Line Carrier Standards for Appliance Communications in the Home
16

IEC 61970 — Transmission IEC 61850 — Substations

IEC 61968 — Distribution, Metering IEC 61850-7-410 — Hydro-electric

Assets

IEC 61850-7-420 — DER (photo-voltaic, fuel cells, diesel,
etc..)

IEC 61400-25-2 - Windpower
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From 2008 — Get Vendors to embrace the standards

e Those turbine controller vendors who have;
® Bachmann — tested in 2008

" Repower — tested in 2010

o Third party vendors who have:

" SISCO
" OSlsoft
" IBM
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Establishing a connection

Enhanced security feature of REpower (username/password) required in
order to establish a connection.

Was implemented using a ISO standardized mechanism in the Application
Common Service Element (ACSE) protocol.

SISCO updated our core products to support this feature in March 2010 and
tested interoperability successfully.

Next release of AXS4-MMS will including this enhancement is scheduled for
June 2010.

© Copyright 2008 SISCO, Inc.
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Conformance Statement

Annex C- Mapping to MMS

Annex C - MMS [ Client Server Value/comments
A.1 Association model

A1 Associate X X
A2 Release X X
A3 Abort a x
A.2 Server model

A21 | GetServerDirectory I X X
A.3 Logical Device model

A3.1 | GetLogicalDeviceDirectory | X x
A.4 Logical Node model

A4.1 [GetLogicalNodeDirectory | % X
A.5 Data model

AS51 |GetDataValues 2 %
AS2 SetDataValues x X
AS53 GetDataDirectory x X
AS51 GetDataDefinition ! X
A.6 DataSet model

AB1 GetDataSetValues x X
AB2 SetDataSetValues [ o)
AB3 CreateDataSet X X
AB4 |DeleteDataSet % =
ABS GetDataSetDirectory % x

A.7 Report model

AT AddSubscription

A72 RemoveSubscription

AT3 Report

A.8 BRCB

A81 | GetBRCBValues

AB82 |[SetBRCBValues

— Reporting

A9 URCB

A9.1 | GetURCBValues

AG2 | SetUBRCBValues

AM10LOG

A10.1 | GetLogStatusValues

A10.2 | QuerylogByTime

A.10.3 | QueryLogByAfter

AM1LCB

A11.1 | GetLCBValues

A.11.2 | SetLCBValues

A.12 Control

A12.1 | Select

A 122 | SelectWithValue

A12.3 | Cancel

A124 |Operate

—— Control

A125 |C dTerminati

A126 | TimeActivatedOperate

[o](e] £ [s] [s]{e] B (s] [+] I [] (s (] i (o] («] N (=] (o] I (=] [«] (o] (i (] [«] (=] (o] =4 B (o] [o] 4 < I (o] (N [#] i (o] i (@] [&] £ g
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What is Reporting

o Ability of the Client to configure what information is to be returned in an
unsolicited manner (e.g. no polling).

o Ability to configure Buffered or UnBuffered Reporting
" Buffered — Server keeps buffering changes even if connection is down.

" UnBuffered — Server discards configuration and events when connection is down.

o |IEC 61850 requires configuration of DataSets and ReportControlBlocks in
order to perform reporting.

® This is not natural for an OSlsoft Interface

" Capability of Auto-enabling/configuration of reporting is provided by SISCQO’s
AXS4-MMS product.
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Configuration of Reporting

ACSI component User Assigned Identifier for Reported Data
e /", Turns Reporting On/Off

RptlD /", Defines what information (e.g. variables) are to be reported
RptEna /" » Allows detection of configuration changes
DatSet /", Defines what additional information is to be included in the Report
ConfRev / ®E T A E E A
OptFlds E E E % E E, %
BufTm | bufTm v | buffm 1 fime ~
SqNum Allows detection of dropped reports (is a status not configuration)
TrgOps
— \ Report generated if:

data-change (dchg) Data Changes

quality-change (qchg)  Quality Changes

data-update (dupd) Values or Quality updated

integrity Ability to report current values periodically

Periodicity of current value reporting
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- 5 SCLServer
+ Logical Devices
= E.ﬁ.utamatic Reparts
+ Eﬂepart Caontrol Blocks
+- B Dynamic Data Sets
Physical Device:  |SCLServer
Scope: |DDM
Logical Device : |E‘IQ‘ISB1E‘I

A”OWS Creatlon Dynamic Data Set - [test
Of DataSetS that Logical Device : [E101SB1CT j

Search Filter : | Filter

are created when | iz
MU §M g gphsCrange E1Q1SECTMMXLTSMAEPPY
ML S ASphsCHt
AXS 4 MMS 1 ML b Skres
= | S ML A restoval
MU M8 FrestcV alfang
MU S 38 3res bV alfangdt Select Al

e X e C u te d . MMAUT S S0 $res$cV alfangdi

MU S8 %es 3V alimag
MU S 383 esdcV altman$t
=

MMHUT - fadrestc alfmaghi
MMEUT M $8 SresinstCy al
kAU 383 resdinstCV alfang
kAU A8 res$inatCV al$anaf
kAU S b3 resdinat TV alfanai
kAU 38 res$instCV al$mag
kAU 38 resdinst OV al$mag$f =
kAU 38 res$instCV al$magdi
Mk S S Frestq

MU S 383 es3range

MU M e G res gt

MU M2 3PP EphstB

Mk PP SphsaB $oal
hAbA3] 11 TR TP P S nbed B e Al Eamn
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Add Report Control Blocks

4 Physical Device : |SCLServer
- 5 SCLServer OPC Nare :
= . .
+ LDEIICEI| Devices Enable On Startup: v

= E.ﬁ.utamatic Reparts Selects what RCBs to futo Select RCB : [

+ - B8 Repart Contral Block RCB Name: |<None> =
-~

|<N0ne>

+ E Dyrarnic Data Sets enable

<Mone:

E1Q15B1CT/LLNOSER
E1Q15B1CT1/ALLNO$BR$PosR eport02
ETQ15B1CT/ALLNO$BR$PosR eport3
E1Q15B1CT/ALLNO$BR$PosR eportD4
E1Q15B1C1/ALLNO$BR$PosR eportD5
ETQ15B1CT/ALLNO$BR $PosR eport201

Data Set Mame :

Feport 1D

Selects what DataSets to use for RCB B =
Repart Time Stamp : Guality Change : v Usze Entry D : v
Fiscon o ncusion: Dantodne, W
Physical Device : |5CLstar [rata Set Mame : Integrity : v

Data Reference :

General Interrogation : [
OPC Mame: |E1QWSE1C]\LLND$BH$F’DSHenortDS
Buffer Dverflow :
Entry 1D -

Configuration Revision :

Enable On Statup: v
Auto Select RCE : [~

B U U VR VY

RCE Mame : |E1G1SB1CW ALLNO$BR$PosRepontds

Ll Lo

Diata Set Mame : |<Nnna>

<N one>

Feport ID - W IRRETE R nds Buffer Time : 100 miliseconds

E1015B1CTALLNO$ Positions

E}Sl gg}a t&nggmumsz Integrity Period : 3600000 miliseconds
Sequence Number W Data Change r Purge Buffer : ‘Nevel j General Interogation : [
Report Time Stamp : v Quality Change : r Use Entry 1D [w
Reason for Inclusion I Data Update : r
Data Set Mame : I~ Integrity : v
Data Reference - v General Intenogation : v .
e When AXS4-MMS executes, appropriate RCB parameters
niry (D :
eIl 2 are set and then the RCB is enabled.

Buffer Time : EO  miliseconds
Integrity Periad : 1000 - milliseconds

General Interogation : [
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Control Definition — for Direct Operate

Operator A

o}[

Operate open, T, ™
JoperatorAs. . 4

(2 <Operate response|

< Report TRUE, t, g, dchg |4
3

Control object (instance of DATA)

ctiNum {control sequence number)

“~-» OFIQIN (indicating who issued the service)

stVal jthe value to be reported)
t itime of change)
0 (guality of value}

1

> ctiVal (the value to be controlled) _ _ _ | _ _

.- --

\‘7/'

~,

Control
state
machine-1-

|
k J
Real device

Control Model requires:
* ID of who is performing control
* A control sequence number

* VValue of the control

With AXS4-MMS and OSlsoft, only need to use a single Output tag to write the
control value. AXS4-MMS automatically fills in the rest.

18
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And now for something different: What IBM, SISCO, OSlsoft
are doing

=Operations

=Condition Based Maintenance

Properly designed intersection
facilitates myriads of business
applications.
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Diagram of solution

SmartSignal ESB
, CognosNow
APS « ., Maximo/SAP
OPC-Int > Lﬂ
! toT ) , @Hand
AXS4-MMS AF
*

IEC 61400-25-2

Combined
CIM/61850
and 61400 model
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IBM Energy & Utilities

Demonstration Scenario

Monitoring Farm Operations
with IBM's Cognos Now!

R
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Tech uses

@hand's FMS |
to find Turbine, |
fills out safety |

Operations verifies
turbine restored to
normal Operation with
Cognos Now!

[T T rr— )

permits & tag- |
outs, repairs
temp sensor |
and completes |
PM, Coordinates with OPS
to return Turbine to service

Investigate turbine alarm
with OSlsoft's Pl
Framework and notify
Maintenance of condition

IBM Wind Solutions © 2009 IBM Corparation
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IBM’s Tivoli Maximo Service
Request is created, Supv reviews
and assigns other PM work to do
while tech is at the turbine

v

 dngrnde e @ Casrandd @ e A
L.
120

S

oty

g g Y D

e
"
=

since this Turbine is owned by
a 3 party company, Maximo
Service Provider is used to
create a Bill for work performed
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Summary

» Have made progress since 2008
o Vendors are starting to embrace the standards for DER/Wind

o Utilities still need to press the issue

" Need to specify not only controllers but SCADA systems.
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