OSlsoft.

USERSS

CONFERENCE= I

Turning Into




OSlsoft.

USERS: =

CONFERENCE

Using IEC 61850 and
IEC 61400 for Wind Power

Systems

Presented by Ralph Mackiewicz, SISCO

© Copyright 2011 SISCO, Inc.



Agenda

* The integration and complexity dilemma

* Benefits of using IEC 61850 and IEC 61400-25-2
for power system communications.

* Application to wind turbine controls.
* View of IEC 61850 Client for the Pl System
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Interoperability & Integration

The ability of multiple systems to exchange
information interact with each other in order to
perform a useful business function for the user.
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Interoperability and Integration

Easy to Achieve:

Nearly anything is
possible with enough
money and development

effort
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The Integration/Complexity Dilemma
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A Better Way

Interoperability and Integration without having to program it all yourself:

— Where applications and devices are inherently capable of interoperating
with other systems and performing integrated application functions in a
cooperative and distributed manner.

A model driven approach that provides a means of dealing with the
complexity of systems.

* Thisis only possible if there are standards to enable it.
— This work is progressing.

e Thisis the goal of the IEC TC57 standards
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IEC 61850 & IEC 61400-25-2 Key Features

* Object oriented standardized device and object models and
naming conventions.

» Self-describing devices allow all object definitions to be
retrieved over the wire.

* Highly functional supporting more power system functions
than just SCADA.

 Standardized configuration language to improve the
engineering and configuration process.

* Uses Ethernet and TCP/IP networking.
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Comparison of

IEC 61850 VS.. Legacy Protocols
e Real-time data exchange e Real-time data exchange
* Report by exception * Report by exception
 Mapped to MMS Protocol * Pick your protocol
* Device Control * Device Control
— Enhanced — Basic
 Minimal client configuration * Manual or a priori knowledge
configuration
* Protection messaging * None
* SOE recording and query * Proprietary implementation
retrieval
e Security * Proprietary, if supported.
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Basic Service: Connection Establishment

Edit Device

Enter/Select Device Information

Comment: ”
|

Btimeg |s GMT: [V

Device/IED

i I Kl

Select Device Refresh Options

[v GetVariable Access Altibutes

[~ Get Domain Specific Journals

Select AR Names

&l 4R Names... |
AR MNames | 4R Mames |
FieFPower <Mone>
<Moner <{Mone:
<Mone> <Mone
<Mones

- Multiple Access Points
- for redundancy
¥ Initiate Association

Connect Rety Time [zec]: 30
I Aggiessive Packing Max Mum Vars Per Read: 1000

Heartbeat: 5

[ Update Object List
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Security Services

Identity Username/ Digital
Authentication Password* Certificates
: SIBITEen — SSL/TLS
. (confidentiality)
Access Point : Tamper TLS Message
L. Detecti — Authentication
password file: etection Code
v
<ARMamePassswordss
<ARMame Mame="RePowgr'=<Passwords:! [CoATA[-user#"iecdemo. gon" -pass#'e3zkzgagqziv0s"]]</Passwords=< ARNamex
<ARMame Mame="rePo A -old-pw'><Passwords! [CDATA[-user#"ifdemo. eon' -pass#"w2icw]S5a28ek2"]]</Passwords</ ARName:>

<ARMame Name="wayn : 'b<Passwords>p"#aly</Passwords></ ARName
<ARMame Name="Herhb 'zkPasswords<! [COATA['@#<>$%A&Y(0_{F[]1'] Herb]l]l><, Passwords< ARName:
<ARMame Mame="mMike 's¥Passwords<! [COATA[MIKE] ] =</ Passwordy< arMame:

</ARMameras sswords >

Access Username and password string for REpower devices
Point (ACSE authentication password)
Name
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Data Access: Legacy Approach

?

5 J

Feeder #2 Current is here

_—in Register 400020.

That’s intuitive!?

Device
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Legacy Object Mapping

OSlsoft.

Legacy data objects must be manually mapped to power system
for each different device, application, and vendor.

Wind Automation Functions

Temp Shaft Bearing 1
Measurements —E Temp Gearbox Oil

Gearbox 1 Vibration

-
——

Legacy Device

| R400040

| — R400041

[ __{ R400042

/ R400043
R400044

R400045

Heating Process
Status { Oil Level
Inline Filter

Activate Delta Control
Control/Cmd { Activate Gradient Control

Activate Apparent Control

VAR

——

R400046

| __—{ R400047

| ___—1 R400048

| R400049

. R40004A
R40004B
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Anatomy of an IEC61400 Object Model

IED:EON_Turb1/WGEN1.MX.W IED:EON_Turb1/WTUR1.ST.TurSt
Active Power and Speed Turbine Status
Measurements
r
W |Spd| |W |Spd TurSt TurSt ] .
Seman‘“cs Ass|gned by MX DC ST Be Functional Constraint
the Sta ndards { Measurements Descriptions Status Descriptions (Style of data)
WGENL Logical Nodes WTURL < Power System Functions
\ Generator 1 Turbine 1 within the Logical Device
User Assigned Logical Device < Unique Logical
based upon < (e.g. EON_Turbine0122) Device Name
uidance from - -
& Physical Device — Named IED 4—+—=— Physical Device Name
standard \ (network address) (e.g. Turbine Controller)

- >
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A Wind Turbine — IEC 61400-25-2

Table 1 — System specific logical nodes

LN classes Description M/O
LLNO Logical Node Zero M
LPHD Physical Device Information M

Table 2 — Wind power plant specific logical nodes

LN classes Description M/O
WTUR Wind turbine general information M
WMET Wind power plant meteorological information o
WAPC Wind power plant active power control information O
Generator WRPC Wind power plant reactive power control information O
Somomeler Table 3 — Wind turbine specific logical nodes
LN classes Description M/O
WTUR Wind turbine general information M
WROT Wind turbine rotor information M
WTRM Wind turbine transmission information Q
= WGEN Wind turbine generator information M
Wind Var WCNV Wind turbine converter information o
High-speed ﬁ WTRF Wind turbine transformer information o]
shaft WNAC Wind turbine nacelle information M
Blades m WYAW Wind turbine yawing information M
WTOW Wind turbine tower information (@]
WEVT Wind power plant event information M
WSLG Wind turbine state log information (@]
WALG Wind turbine analogue log information (@]
WREP Wind turbine report information o
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IEC 61400 Object Mapping

No Mapping Needed. Data is in Context Already

Wind Automation Functions

—1 Temp Shaft Bearing 1
Measurements Temp Gearbox Oil
— Gearbox 1 Vibration

—1 Heating Process
Status Oil Level
— Inline Filter

Activate Delta Control
Control/Cmd { Activate Gradient Control

Activate Apparent Control
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Why Is This Important?

1
v

Which turbines are
generating the most
power?

Where are they
located?

Wind Farm How are they
configured?
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How do | know what data is present in the device?

» Standardized configuration file format (SCL).

* AIlI IEDs are self-describing and support
information discovery over the network.

Provides major benefit for Auto Point Synch (APS).
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What do the results look like?

== Fepower | Tag
= Logical Devices | Repower: REquardControlBWECTMEI L $Mr$EHzSmag$f
= RE guardContralEwE C A A A A
= Logical Modes;
+ LLMO

LPHD

b b3

WAL T
WOV W | Spdl |W [Spd TurSt TurSt
EEEE;‘I MMez(surements [I))efcriptions St.la-tus Ilifcriptions

Logical/Nodes
WHDﬂ WGEN1 E WTUR1

WwWTRF Generator 1 Turbine 1
WTRM Logical Device
wTUR1 (e.g. REguardControlBWEC)

+ T
+ E Data Sets Physical Device — Named IED

+ @ Automnatic Feparts (network address)

*

o e o o s o e P
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Reporting

* Allows scalability at interfaces and minimizes use of
bandwidth

* Unbuffered Reporting allows clients to receive data from
the server without polling.

— If network connection between client and server is lost, data is
lost.

e Buffered reporting enables the server to retain data if

comms are lost enabling the client to retrieve ALL data after
reconnecting
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OSlsoft.

IEC 61850 Report/Log Model

The client controls

reporting characteristics

by interacting with a

Report Control Block (RCB)

USERS CONFERENCE 2011

Get, Set Report control attribute values

Reports <

Query log (from m clients) <

Reporting
i R
eport has association 1©
control f--===-=-mmmmmf e o Data
rol set
controls | SN f‘i’m o
1 ~
I =
] 1
< i Report | | Event ! ?:gl
d | . ha
< : handler i event | monitor i -
""""""" atz
set \
Logging 7|
DU,
| 1 [
I 1
| Log . | Event ! Data
Log | handler ! monitor 1 set
entry ____'___,l event I—-v——-——:
trol. -
e = controls
==~ has
assceisionie]  Log pasinm St
as associaton 0
control

Get, Set Log control attribute values

»
>

From IEC61850-7-2
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Auto-Report Configuration

Add Automatic Repork

AX-54 61850 Explorer Physical Device : |F|epower
File Edit “iew Database Monitor Tools Help

OPC Mame : |
= Logical Devices
= FE guardControlEMEC Enable On Startup : v
= Logical Modes .
= LLHD Auto Select RCE : [
= d LPHD1 RCBE Mame : |<N0ne>
£
+ Data Set Mame - [RE quardCaontralBiwECLLNO$RPELLNO_Actalues01
Ex RE guardControlB' A ECALLMOSRPELLMO_Hist alues01
£ Feport ID ;| RE guardContralBWECSLLMO$RPSLLMNO_Statvalues0l
+
] OptFlds TrgDps Buffered Reports
- W TRF
= - T Fib Sequence Mumber : v [Data Change : [ Purge Buffer : | Mewver i
+] Repart Time Stamp : v Quality Change : I Usze Entry 1D v
é b < Reazon for Inclusion : v Data Update : v
+| ata ets .
i m Automnatic Feports Crata Set Mame : v Integrity : v
+ mm Data Reference : . General Interrogation : [
=B D ‘ Buffer Owerflav : r
: Delete Entry 1D : r
Configuration Revision : [
Choose a REpower RCB .

Buffer Time : 1000 miliseconds
Integrity Period : 1000 miliseconds

General Interrogation : v

Ok LCancel
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OSlsoft.

Report Configuration

Add Automatic Report

Physical Device : |H EpOWEr

OPC Mame : |HEguardControIBWEC'\LLNU$HF‘$LLNU_StatVaIuesU1

Enable On Startup : v
Auta Select RCB: [~

RCE Mame : |F|EguardEontroIBW’EE\LLNU$F|P$LLND_StatVaIuesD1

Data Set Marne : |HEguardEontroIBWEE\LLND$StatVaIues

Feport D |

OptFlds TraOps

Sequence Mumber :

Fepart Time Stamp :

What gets |
sent in report

Reason for Inclusion :

Data Update :
Integrity :

Data Set Mame :

[iata Reference : General Interogation :

Configuration Revizion :

L et i Y B N IR

Buffer Tirme : 1000 millizeconds
Integrity Period : 60000 milizeconds

General Interrogation : v

Timing —_—

(Consider Carefully!)
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<1 <1 %] X]

Buffered Reports

Purge Buffer : |Mewver -

Use Ent 1D : [

e

_ What triggers
a report
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The OSlsoft Pl System
with IEC 61850-61400

Value that is lost by
> ignoring the long-term

impact.
Traditional

Approaches

Cost

The complexity of Smart
Grid systems like Wind,

Initial Cost Using IEC 61850/61400 Networking DER, etc. makes
Higher > traditional approaches
. roblematic.
AN Complexity .

15t Project Cost
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Questions?

W\f

Ralph Mackiewicz

6605 19 1/2 Mile Rd.

Sterling Heights, M| 48314
Tel: +1-586-254-0020 ext. 103

Fax: +1-586-254-0053
Mobile: +1-586-260-2571

E-Mail: ralph@sisconet.com

http://www.sisconet.com
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