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How to get everything under one hat ? USE61400-2

TEC 61400-25 user group

« Different kind of systems

« Different vendors

« Different languages

« Different communication protocols

* > How to integrate into SCADA systems ?

» - How to integrate into park controllers ?




TEC 61400-25 user group

Solution: Standardization of information and communication USE61400-2
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IEC 61400-25 is the wind information model for interoperable plant to SE61400-25
supervision/operation/network control centers EC 61400-25 user group

« |EC 61400-25 builds on IEC 61850 the worlds
most used substation automation architecture

 enables connectivity between a heterogeneous
combination of client and servers from different
manufacturers and suppliers

* only defines how to model the information,
information exchange and mapping to specific
communication protocols

 excludes a definition of how and where to
implement the communication interface, the
application program interface and
implementation recommendations




Conceptual Model of the IEC 61400-25

USE61400-25

TEC 61400-25 user group

The main focus is on communications between wind power plant components and SCADA systems

e g

Communication model of the IEC 61400-25 series
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Figure 1 — Conceptual communication model of the IEC 61400-25 series




Structure of wind power plant information model USE61400-25
TEC 61400-25 user group

-

Logical node instances to model a wind turbine (CDV Ed.3)
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Structure of wind power plant information model USE61400—2
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« Data Objects are created from a ST 1

' Quality {q),
certain CDC (Common Data Class) _nmesta‘iné‘m
Data Attribute -
(DA)

« ACDC, e.g. ,MV — measured value®, o8 Roene)

has certain Attributes (DA)

e.g. Genereator
{WGEN)
* QOther CDC types can be: ‘ Loglcal Node J
CMD (Command Values) ‘Lf“

— STV (Status Value) 2 i ‘

— INS (Integer Status) [ Logical Device -

— INC (Integer Controlable) (LD) ‘

Figure 5 — Role of Common Data Classes (CDC) in WPP information model




Structure of wind power plant information model USE61400—25
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Logical nodes for modelling a wind turbine (CDV Ed.3)

 Wind turbine logical nodes N classes Descripfion wo
WTUR General information M
WROT Rotor infermation M
o Mandatory NOdeS (M) WTRM Transmisgiinn infnrr.natiun o
WGEN Generator information M
mUSt be |mp|emented WICNY Converter information o
WTRF Transformer information o
WHNAC Macelle information M
« Optional Nodes (O) can be WYAW Yawing information Y
Implemented WTOW Tower information ]
WWALM Alarm infoermation M
WMET Meteorological information O
° 9 Most Important WA Aviation and navigation information (AviNavi). O
\ . . . WHYD General hydraulic system information O
Informatlon IS avallable for WAL Availability information O
every turbine type LTIM Time management (inherited from IEC §1850-7-4) 0
WCMS Turbine supervision status from the furbine condition monitoring device O
WHZW Frequency response information O
WINR Inerfia rezponse information O
WaAPC Active power control information O
WRPC Reactive power contrel information O




Structure of wind power plant information model USE61400-25

TEC 61400-25 user group

. . . WTUR class
¢ Log ICal nOd eS Contalns- Attribute name | Attribute Explanation M/O
type
LM shall inherit all Mandatory Data from Wind Power Plant Common M
Logical Node Class (see 6.1.1)
. Data
» Mandatory Data Objects Common informaton
AviITmRs TMS Turbine availability time (vendor-specific) O
(M) must be Implemented OpTmRs TMS Operation time (vendor-specific) o]
Strnt CTE Mumber of turbine starts (vendor-specific) o]
StopCnt CTE Mumber of turbine stops (vendor-specific) [v]
. . TotWh CTE Toftal (net) active energy production M
¢ Opt|0na| Data ObJeCtS (O) TotWArh CTE Total (net) reactive energy production o
. Active (real) energy demand (default demand direction: enargy flow
can be Implemented DmdWh BCR from a substation busbar away and towards the wind turbine) o
Reactive energy demand (default demand direction: energy flow from
DmdvArh BCR a substation busbar away and towards the wind turbine) o]
Active (real) energy supply (default supply direction: energy flow from
SupWh BCR the wind turbine and towards a substation busbar) [0}
Ll n
[ J U d f d t Reactive energy supply (defaull supply diraction: energy flow from
Ser e Ine ex en8|ons SupWarh BCR the wind turbine and towards a subsiation bushar) o

Turbine status

example Own Data ObjeCtS ':namg”e e MY Active power generation

are possible by adding for Status pfoymation, _

M
VAr MV Reactive power generation O
Control infarmation
SetTurOp CMD Wind turbine operation command M
VArOwwW CMD Windturbine reactive priority over active command o]
VArRefPri CMD Windturbine reactive setpoint priority command (o]
DmdW SPV Turbine active power generation setpaint o
DmdyAr SPV Turbine reactive power generation setpoint o]
DmdFF 5PV Turbine power factor setpoint o
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TEC 61400-25 user group

Mission & Objectives USE61400—2

o
The main goal is to: Objectives:
» ease the use of IEC 61400-25  Presentation how to use the standard within
* support users implementing the workshops with specific companies and
standard within the wind power organizations
industry - Conference exhibitions and congresses
+ support the use of the IEC 61400-25 « Reference server for edition 2
standard series «  Open Source Client (MMS)

* communicate with other working « Implementation guideline for 61400-25

groups «  Cooperation with OPC Foundation



Implementation guideline and MMS Client

USE61400-25

TEC 61400-25 user group

The implementation guideline covers the following
topics:

* Overview of the IEC 61400-25 standard series
and the related standards

» Descriptions and examples how to read the
standard

« Customization of the IEC 61400-25 models

* |EC 61400-25 as part of the wind power plant
engineering process

 SCL guideline with examples

Open Source Client (MMS)
« Available for free (for user group members)
« Source code examples available

&8 Server Explorer

o Servers

e (5 41020 (10.11.41.20:102)

¢ (5 41199 (10.11.41.199:102)
T _—|] Datasets

[=] BEWECSIMWTG/LLNO. TurStat1
¢ [.# Reports
¢ -4 Buffered Reports

¢ [ Unbuffered Reparts

o 3 15989 (217.5.159.89:102)
o |5 RefServer (188.65.91.4:102)

[=] BEWECSIMWTGILLNO Statvalues_60sec

& BEWECSIMWTG/LLNO.Statvalues_60sec_BRCBO1

o BEWECSIMWTGILLMO Statvalues_60sec_URCBO1
& BEWECSIMWTGILLNO. TurSt_Rp01
& BEWECSIMWTGILLMO. TurSt_Rp02

& BEWECSIMWTGILLMO.TurSt_Rp03

& BEWECSIMWTGILLMO.TurSt_Rp04
& BEWECSIMWTGILLMO. TurSt_Rp05

41189 X
Mode Value Type
LD BEWECSIMWTG
o I LLND
o I LPHDA
o I MU
o I waLMA
o I WCEN1
¢ G sT
¢ QO Health {1,0000000000000,Fri Apr 26 13:52:10 GEST 2018}
I stval 1 INT32
{ DA J 0000000000000 QUALITY
oy Fri Aar 26 13:5210 GEST 2019 TIMESTAMP
o P Loc {false 0000000000000, Fri Apr 26 13:52:10 GEST 2018}
+ G nx
o P Spd {{1569,1569 3623}0000000000000,Fri Apr 26 13:52:1
= Do 3 {44884, 883 B36){60,60.07,0000000000000,Fri Apr 26...
¢ @ phsa {{{054 553 B36}460,60.03,0000000000000,Fri Apr 26
¢ QP cval {{954,953.536},{60,60.0})
o 0P mag 1954,953.836}
i 954 INT32
oy 933.636 FLOATSZ
— i ang {60,60.0}
DA X4 0000000000000 QUALITY
oyt FriAnr 26 135210 GEST 2019 TIMESTAMP
o LW phsE ({054 553 3646059 88}, 0000000000000,Fri Apr 2.
o W phsC ({054 553 B36}460,60.03,0000000000000,Fri Apr 26
o IO VAr {4140,0.0}{60,60.041,0000000000000,Fri Apr 26 13:62:.
o IO GnTmpSta {471,71.1},0000000000000,Fri Apr 26 136210 CEST ..
o I GnTmpRir {{74,73.5),0000000000000,Fri Apr 26 136210 CEST ..
o i GnTmpinlet {{38,38.3),0000000000000,F i Apr 36 135210 GEST
. rC_Joie
o I WNACH
o P WROT1
o P WTUR1
o I wyawA




TEC 61400-25 user group

Reference server for edition 2 of IEC 61400-25 standard USE61400—2

= LOCAL SCADA

l?

YOOV

‘=J-'I|

-

It is a Wind Power Plant Server acting as a gateway that
provides access to a simultated with farm using different
communication mappings:

mappings to IEC 61850 MMS, webservices, IEC 60870-
5-104, DNP3 and OPC XML-DA (soon OPC UA)
Connected to the information of existing Wind Turbine
controllers.

Simulate several wind turbines to provide a full wind
power plant view.

Accessed with any standard based client or with the
specific software developed for the association members
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TEC 61400-25 user group

Mapping IEC 61400-25 to OPC UA USE61400-2

-

Why OPC UA?

— Service-oriented architecture (SOA)

— Platform independent - different hardware platforms, operating systems and programming languages

— Communication protocol independent - mappings to several communication protocols like TCP/IP, UDP/IP, WebSockets, AMQP
and MQTT are specified

— Extensible security profiles, including authentication, authorization, encryption and checksums
— Extensible security key management, including X.509, token and password

— Supports client/server services and publish/subscribe models

— Standardized not only in the OPC foundation but also within the IEC 62541

— Commercial and/or open-source stacks are available in many popular programming languages
— Specifications are freely available on the OPC Foundation website

— Widely used in industrial automation



TEC 61400-25 user group

Mapping IEC 61400-25 to OPC UA - OPC UA USE61400-2

o

OPC UA for Wind Power Plants has been formed

OPC Foundation and the IEC 671400-25 User Group has joined forces to create OPC UA Companion specification for

monitoring and control of wind power plants
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TEC 61400-25 user group

Mapping IEC 61400-25 to OPC UA - Use case USE61400-2

-

Example 1: Wind Power Plant Gateway
(IEC 61400-25, IEC 61850-7-4)

Wind Power Plant h ( Control \
/ Gateway Centre
""’|\ o
B \g\
\.‘E\ IEC 61850-7 opc opc
o i 2 — ¢ 61400-25 . A UA
/—2/ erver Client
Power Plant
controller IEC 61850-7
IED
I
- y, C Y,

|ED: Intelligent Electronic Device



Mapping IEC 61400-25 to OPC UA - Use case USE61400-2

TEC 61400-25 user group

-

Example 2: Hybrid Power Plant (Wind Power, Photovoltaic, Battery Energy Storage)
(IEC 61400-25, IEC 61850-7-4, 61850-7-420, IEC 61850-90-7)

/ Hybrid Power Plant A ( Control )
=i\ \ Gateway Centre
(@)
'2
S T—=2— (= IEC618507 (o %PAC %PAC
Power E% IEC61400-25 Server Client
Plant %
controller / A
%
L / IEC 61850-7
ﬁ IED
- N J

|ED: Intelligent Electronic Device
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|IEC 61850 / 61400-25 based example

forsiteSCADA® and Wind Turbine Templates

bachmann.‘



http://www.bachmann.info/

How to start ...

...with Wind Turbine Template configuration

= SC configurator plugin installation
= Made for modelling whole turbine
PLC Project & WTT IO

O-Hoini2 il
A WindTubineTemplate Navigator 52« bWl = 8
3 Test A
~ (3 VirtuaWTG
@ Enumerations
3 Logging
Loginace
52 login.encxrml
(@ Nodes
@ Settings
~ (# sre-gen
(@ bootdevice
info.tet

= Focus on WTT IO: =
Only M1-Interface is necessary (!) for
SCADA

&8 CDC_Displays
(2 LN Displays
loggingConfiguration json
OpeUa.csv
(8 resource
turbinejson
&5 TURBINE Displays
&8 WPS _Displays

8 wie

B wit

= Main configuration file: project.wtt

= Generation of configuration code for
forsiteSCADA /OPCUA / Snapshots /
Alarming

rtualWTG/WTT-Table Editor
File Edit Source Navigate Search Project Run Design Window Help

ME IRCRGRERE DA R P

g Virtual WTG/ WTT-Table Editor 2

Act.. Logical.. Group name

WIUR  IEC-61400-25-2

Node name Arm.. Priority  Cycletime Description Comment Unit  Averagetype  Averagetime ~

Adtivepon, MV

10ms  Active power SlUni.. LinearWithStats  1s,1m,10m

& w L (u]
@ WIR  TumbineStateS.. TurstFwd 2 10ms Tutbine status forward Tubinest.. STV O
#  WIR  TumbineStateS.. TurStBwd 80 10ms  Turbine status backwards Tubinest.. sV O
& WIR  Events NbARWM ) 10 ms  Active wamings Numbero.. INS
#  WILR  PowerStates  Wst 8 10ms  Status of produced power Statusofp.. STV O
#  WIR  PowenSetPoints DmdW ) 10ms  Active power setpoint Tubineac.. SV O SlUni. None
®  WILR  PowerSetPoints DmdWSup 2 10ms  Active power setpoint from suppl... Tubineac.. SPV O SlUni. None
#  WILR  PowerSetPoints DmdWTrd 80 10ms  Active power aetpoint from trader  Turbineac.. PV O SlUni.. None
@ WIR  PowerSetPoints DmdWCvTmp 2 10ms  Active power setpoint from reduc... Turbineac.. SPV O SlUni. None
#  WILR  PowerSetPoints DmdWGnTmp £ 10ms  Active power setpoint from reduc.. Tubineac.. SPV O SlUni. None
#  WIR  PowerSetPoints DmdWhan ) 10ms Active power setpoint from man...  Tubineac.. SPV O SlUni.. None
®  WILR  PowerComm.. DmdWsupPet 2 10ms  Active power setpoint from suppl... Turbineac.. CMD O
#  WILR  WildifeStates  WidLfet 10 100ms  Status of wildlife protection Statusof .. SV O
@ WIR  EC6M00-252  TotWh 165 1000ms  Active energy production Total (net) .. CTE
O  WIUR  [EC-61400-25-2  SupWh 165 1000ms  Active energy supply Active (rea.. BCR
#  WIR  Avaisbility.Co..  AvIR2FPNetCun, 165 1000ms full performance not curtailed wa..  Availabilt.,  CTE
®  WIR  Availability.Co.. AvIOZFPNotCu.. 165 1000ms full performance not curtailed wa... Availabilit..  TMS
#  WIR  Avaiability.Co..  AVISPPDRtWd., 165 1000ms  partial performance derated wind  Availabiit..,  CTE
@ WIR  Avallability.Co.. AvISPPDRWA.. 165 1000ms  partial performance derated wind... Availebilit..  TMS .
< - - T o ) - >
4 Virtual WTG/ projectwit 32
1458 active true "
1459 cdc
1450 type SVI-only
1461 mo )
1452 tskerp pa
1483 description eactive energy production”
1464 comment otal (net) reactive energy production”
1455 b
14565 data_object W
1467
1468 active -
14595 cde
1470
1471 average = Linearkithstat [ 1s , im , 1om ] , multiplier = nultiplier Mone , unit = "KiloWatt" , retain = false , svibeci
1472
1473 type SVI-only
1474 mo n
1475 tskerp p2
1476 description ctive poer”
1477 logging(cyclic = 3¢ s, tolerance = 550.0, trigger = {true})
1478 logging(cyclic = 1 m, tolerance = 550.0, trigger = {true}, period = 1s Avg)
1479 logging(cyclic = 5 m, tolerance = 300.0, trigger = {true}, period = 60s Avg)
1430 logging(cyclic = 10 m, tolerance = 100.9, trigger = {true}, period = 5005 Avg)
1451 comment ctive power generation”
1452 b
14835 data_object Supith
1484 {
Tane . - faren 9
>

Property

~ Common
Active
ArraySize
coc
Comment
Description
Name
Task-Group

~ Cyelic
Priority
Time

~ Logging 1
Period
Logging-Cyclic
Tolerance
Pre
Post
Trigger
Comment

~ Logging 2
Period
Logging-Cyclic
Tolerance
Pre
Post
Trigger
Comment

~ Logging 3
Period
Logging-Cyclic
Tolerance
Pre
Post
Trigger
Comment

~ Logging 4
Period
Logging-Cyclic
Tolerance
Pre
Post
Trigger
Comment

~ Type
name

=[O Properties 52

Value

true
0

My

Active power generation
Active power

App2

255

E
5500

{true}

15 Avg
1m
5500

{true}

605 Avg
Sm

3000

{true}

6005 Avg
10m
1000

{true}

SvI_Only




on the way to SCADA system ...

...with [EC61400-25 data structure and OPC-UA

A solutionCenter - Solution - m] ps
File Edit MNavigate Search Project Run Window Help
- D t t t : WTT |O |- tt B-He@i@- sl Eszo 2h el -0 - Qrif-if~-F- P oD~ Q Bl +EHm, + @M
datla Structure In -1U compiiant 10 T T — T DR -
[Bj i 41141 [10.17.41.141] (TCP) ~
~ 7 System
I EC61 400 25 System Parameters @ Monitor [@] Variables V... €% File Explor... [£] VariablesL.. [ Properties [ Console = Progress ®p Unterbrec.. 4% Debuggen B DeviceShell S Gliederung = O
= P 1/0-System o el e
2 System Menitoring -
L Boot Parameters ml\v’arlablesl
. . M Memory ‘ v‘ ¥ (¥ ®Dec OHex OBin
= G ted OPC-UA figurat @ o -
enerate Server configuraton 6 Comomieion Varaie Vol e
" Security > T WGEN10 Avg-10m STRING
~ [ Software ~w JiF WNACT Pres-Oms STRING
. . . . E? SystErrl 3 m AirDens Trman™ N1 100NE A Toa 0T Klaas 3022 200027 1T L STRING
[ ] G t d f t SCADA f t f | 5 Servi ~ it AirPres WIT_IC/WHACL.IntlTmp.units.SIUnit.Name:: STRING
enerated forsite configuration file Ja o o so/macs. e e e
% MWEEMI o B frcval WIT_IC/WHACL.IntlTmp.t.sSec;; 170 00:0... STRING
) WIT_IO/WNACL.IntlTmp.q:; o
. . &k SCOPE > & log WIT_IO/WNACL.IntlTmp.range;:
Im Orted aS deVICe t e @ SNPSIM ~ It mag WIT IO/WNACL.IntlTmp.d;: STRING
p yp ‘@ TUR_SIM o f WIT_IO/WNACL.IntlHum.units.SIUnit.Name;; REAL32
& WTE DC i WIT_IC/WNACL.IntlHum.mag.f;; SINT32
2 WTE EVHI o Bt range WIT_IO/WNACL.IntlHum.t.sec;; SINT32
) - WIT_IC/WNACL.IntlHum.q;;
= Automatic build data structure in SCADA 2 dE R
L K > WIT_IO/WNACL.IntlHum.d;;
u Oma IC UI a a S ruc ure In & WITIo > It units WIT_IC/WNACL.AirDens.units.SIUnit.Name;; STRING
‘o WIT_MAIN ol | WIT_IC/WNACL.AirDens.mag.f;; STRING
. WTT WTE - WIT_IC/WNACL.AirDens.mag.f;: UINT16
H . H Py Hﬁwa,e_ — WIT_IC/WNACL.AirDens.t.sec;: p—— v
system — no user action required, just \ : = _sormacs seenear < >
) ## Networks @ WIT_IO/WNACL.AirDens.range; ;
W 1item selected WIT IO/WNACLl.AirDens.d;;
& _
AirDens.frcCm.ctlVal::

import configuration file

763
had s

WIT_IO/WNACL.
WIT_IC/WHACL.
WIT_IO/WHACL.
WTT_IO/WNACI .
WTTi:[C/WNACl -
WIT_IO/WNACL.
WIT_IC/WHACL.
WIT_IO/WHACL.
WTT_IO/W'NACI .
WTTi:[C/WNACl .
WIT_IO/WNACL.
WIT_IC/WHACL.
WIT_IO/WHACL.
WTT_IO/W'NACI .
WTTi:[c/WNACl .
WIT_IO/WHACL.
WIT_IC/WHACL.
WIT_IO/WHACL.
WIT IO/WMRC1.
T e S W P

AirDens
AirDens
AirDens
AirDens
RirDens
AirPres
AirPres
RAirPres
AirPres
RAirPres
AirPres
AirPres
RAirPres
AirPres
AirPres
AirPres
AirPres
BirPres

«frcCm.stVal;;
.frcCm.t.sec;;
.frcVal.ctlVal
.frcval .mxVal.f::
.frcval.t.sec::
.units.5IUnit.Name;;
.mag.£;;

.mag.f:;

B LI-HH

N HH

.Iange;;

B-HH

.freCm.cclVal::
frcCm. stVal;
.freCm.t.sec;?
frcVal.ctlVal.f;;
.frcval .mxvVal.f;;
.frcval.t.sec::

R N T A

B atdi it o At s Ao MAL A AR AL AN L A A A M



forsiteSCADA structure

Object types and structure

. . . . ~ W VirTur
= forsiteSCADA uses the object-oriented technology from atvise© v e i
SCADA : CONFIGURATION : e
DATA_ HANDLER B wE
N DATA_STORAGE v BwG
N GROUPS =LLNO
. . . . . . . r OnCallService k:g;;]
= Awind turbine or device shown in forsiteSCADA is described E opensontiy E
throughout its object structure W seveiniomtion h
N TRANSFER - M WNACT|
v W TURBINES ~ :pa ment
_ : ::’_'?524—““ v :c-m«wo-zs-z
= The object structure consists of fixed content and dynamic content @ caccess - oo
. . . . " - DLL Iy Macelle i
(variables/parameters) which differs from each turbine or device type @ - rin
B wWTE B Windspeed
W s
= The object types are instantiated, and this results in showing them as ] e Em“

turbines or devices in forsiteSCADA | TURBINE Components @ v
| TUREBIME_Dashboard

oo

TURBIMNE_Documen tation B Brake
1 TURBINE_Measurements v [l IEC-61400-25-2
1 TURBINE_Parameters W CabWup
[7] TURBINE_Reports ) Yauing
— Wy [EC-61850-7-4
|| TURBINE_Statistics M Lubrication
N UTILITES o vaw
r Version iconName
"\_ RelMirrorPathFragment
W xCBR1

"‘h_ RelMirrorPathFragment




forsiteSCADA structure

Instantiation of objects — building a wind farm

= Data Sources: connectionto ——— ==
v [} Servers (opcitep://localhosti4840)

each controller/turbine for live s e

>
P + M Data Sources

T 101141124
data T 101141124 out
3 101141141
I 101141141 _out
> M DISPLAYS
% W OBJECTS
W CONFIGURATION

= Objects: & oo
Object structure of the -t

= TREND
D Mms24

asset/prOjeCt > D WEAL4

W) CACCESS

(Global/Park1/WEA141) @ i

W Res
0w
~ I WTG
W Lo
W LPHD1
. B MMxUT
= WEA141 . W walm
W went
W weEN

Instantiated turbine type from an i

W Displacement

W lce

object template with the LR o

8 EC-61850-7-4

describing set of vars/params 4

W Nacelle
W TopCab

etc e
' M Windspeed
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forsiteSCADA structure

Visualization of 61400-25 standardized data — measured values & command values

= Logical Device:
Instantiated turbine type from an
object template with the
describing set of vars/params
etc.

= |ogical Nodes:
Different logical parts of the
turbine

= Data Objects:

Dashboard

.........

Manior

A 95

Monitoring and control elements
depending on type of Data
Object (CDC)




forsiteSCADA structure

Visualization of 61400-25 standardized data — trend configuration

= Logical Device:
Instantiated turbine type from an
object template with the
describing set of vars/params
etc.

= Logical Nodes:

bachmann. ] wm

. 4 [%) Dashboard
' /E @ E

Different logical parts of the
turbine

= Data Objects:

Monitoring elements depending
on type of Data Object (CDC)
here: restriction to type MV
(measured values)




forsiteSCADA structure

Visualization of 61400-25 standardized data - parameters

= Logical Device: e s
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Hub temperature high warming off cl 20230914 143543 v
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tu rb I n e Hub temperature high warming on c] 20230914 14:35:43 v
Hub temperature low error off c] 20230914 14:35:43 v
Hub temperature error on c] 20230914 14:35:43 v
.
| D a ta O bJ e Cts - Hub temperature low waming off C] 2023-08-14 14:35:43 V4
.
M . t . d t | | t Hub temperature low warning on "] 2023-08-14 14:35:43 v
onitoring ana control elements e o s i s S
.
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. Maximum angle change rate 2023-00-14 14:35:43
O bJ eCt (C D C) Minimum angle change rate 2023-09-14 14.35:43

Maximum angle deviation sensors ] 2023-00-14 14:35:43

Maximum angle deviation blades 2023-09-14 14:35:43
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Andale limit value freeze detection 0.010 I 2023-09-14 14:35:43

77 total records




TEC 61400-25 user group

Thank you for your attention ! USE61400-2

-

Management Team

Bertram Lange (Chairman)
Per Krause Kjaer (Technical Team Chairman)

Knud Johansen (Treasurer)
Michael Rueter (Validation, Marketing)
Jinsong Xu (Standardization)

Please visit: www.use61400-25.com

Contact: manteam@use61400-25.com
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