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OPC Communications Tab
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Scheme Name R3SUpmell Scheme Status:

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

o[ ol 0BG 5 opc,top:/BOOK-4022QBKFOD. home: 53530/0PCUA/SimulationServ: Scheme Communication OPCDA Server Host
OPCUA HTTPS Address v @ DA OPCDA Server ID
Usemzame Password _ Sample Time - S OPCDA Server Desc.

OPCUA Comms OPCDA Comms

Header — always displayed

OPC protocol / server
description

Select OPC
communication -

protocol

Reads Writes

Mode Id *Filter™ Read Tag Current Value Node Id “Hilter® Read Tag Current Value

CHEE I O . 1 R I O .
1932.2718 8.1704

OPC read / write

tag selection

T -
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Optimization Objective Function Tab
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| File View Tools Help
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Scheme Name Scheme Status:

21 October 2024

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

Lol e R ELE L R (I e il Power Generated (normalised)
OV Calc. / Tag OV Value 1032.4037 IVVITITER vy/kgs™3 ovRange Low I o B2

By manipulating variables: Subject to constraints:

OV tag or calculation
(using read and/or ‘
write tags)

MV selection
(using write tags)

Current Value Constraint Logic

ORTO Agent 1: MV 8.1836

ORTO Agent 3: MV -9.4608

ORTO Agent 4: MV

ORTO Agent 5: MV

Pause Logic
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Optimization Variable
(OV) description

External constraint
- logic configuration
(using read or write tags)

External pause
logic configuration
(using read or write tags)
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ORTO Agent Build Configuration Tab / ORTO Agent 1..5
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Scheme Name KEliselRV) Scheme Status:  <Runnis TION.IO

Cover QFC Comms Setup Optimization Objective Function ORTQ Agent Build & Configuration Optimization Performance Maonitoring & Analysis

ORTQ Agent 1| =Cn= ORT(O Agent 2 | =0n= ORTO Agent 3 | =On= ORTO Agent 4 | =Unused= ORTQ Agent 5| <Unused= CORTO Agent Config. Summary

e (1.5 (0 'EL M Blade Pitch Angle (Degs) Off . On

Inputs Configuration Parameters

Opt. Objective OV Range Low High Output Tag (Mv2)

Select Readback
Tag (from read tag list)

FERSsEe el Value (MV2.5p)

MV Readback Tag Cycle Time Secs Sensitivity Factor
MV Readback Value Max. Move / Cycle [N
Constraint Flag mv Bounds Low [ETIIIEE vion BN
Pause Flag Push Direction

ORTO Agent 2
Blade Pitch angle (Degs)

Define the constraint
and pause flag
applicable to agent

Output (MV.sp)

—_— MV
Readback (MVirb) iz
MV Bounds — — — MV Bounds

Legend
Grid

Low 1.5

Hours
Time (Hours)

Constraint on/off WO R R
Pause on/off
OA on/off

MY Values

OPTIMIZING YOUR WORLD

Configure up to
five agents

Agent Output tag (i.e., the
associated MV, copied
from previous tab)

ORTO agent
configuration parameters

Agent MV, MV RB and
upper and lower bounds
trends

Bars indicate when
agent is constrained,
paused and on
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ORTO Agent Build Config. Tab / ORTO Agent Config. Summary Tab
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Scheme Name RJSUpmel Scheme Status:  <Running > MATION.IO
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ORTO Agent1]<=0n= | ORTOAgent2|<On= | ORTOAgent3|<On= | ORTOAgent4|=Unused= | ORTOAgent5|<Unused>  ORTO Agent Config. Summary

‘ORTO Agent 1 ORTO Agent 2 ORTO Agent 3
On/Off Oon Oon Oon

Optimization Objective Maximize Maximize Maximize

Optimization Variable (OV) / Calc JY218.pv JY218.pv JY218.pv

OA Name Rotor Blade Speed to Wind Speed Ra... | Blade Pitch Angle (Degs) Yaw Angle Correction (Degs)

Manipulated Variable (MV) Readback| SRC397.pv PYC281.pv YYC621.pv

Constraint Flag Cc1 Cc1 -

Pause Flag P1 P2 P3

OV Range Eng. Units Low o 0 o

OV Range Eng. Units High 2600 2600 2600

MV Range Eng. Units Low o -1 -20

MV Range Eng. Units High 10 10 20

Cycle Time (secs) 250 125 60
10
1

Sensitivity Factor 1 1
Max. Move Size /cycle 0.08
MV Lower Bound 7.5 -15
MV Higher Bound 8.5 15
Push Direction Megative Negative
MV Qutput Tag

:] Agent assigned to scheme, running
:] Agent assigned to scheme, not running
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Agent configuration
summary table,
indicating those
running, assigned or not
used
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Perf. Monitoring & Analysis Tab / Optimization Variable (OV)

& Benefit Plots Tab

QV statistics panel

P orTO
| File View Tools Help

0011 el BeTe ) S0 5 ariable Speed Wind Turbine - Generated Power Maximisation
Scheme Name |G

Cover OPC Comms Setup Optimization Objective Function

OV & Benefit Plots OV & Selected OA Plots QA Group Plots

[ ov value

OV Moving Mean
(calculated over last mins)
OV Mean

OV 5td Dev.

OV Min / Max Markers

QV Y-Axis High 2050
Low 1450

OV Stats (over timebase)

Mean 1910.84

Std.Dev. 80.15

Max. Value 1942.00

Min. Value 1473.36

Min. to Max. Change

31.8 |%

Accum. Benefit

1.308e+04 | [OV Units][Hrs]

ov

Moving Mean
Mean

Std Dew.

weeeeeee e Maximum

Scheme Status:

ORTO Agent Build & Configuration

Constraint & Pause Status Plots

b =" VSWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias
Paul Oram
21 October 2024

Optimization Performance Monitering & Analysis

Misc. User Plots XY XYZ X-Corr Radar

Optimization Variable (OV)

Power Generated (normalised) [OV Calc/tag: JY218.pv]

ORTOMATION.IO

App. Monitoring a1 >

Accum Benefits

25 20
Accumulated Benefit

25 20
Time (Hours)

Grids Legends Hours
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OV plot, with mean and
standard deviations.
min and max values shown

Accumulated benefits,
since scheme switched on
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Perf. Monitoring & Analysis Tab / OV & Selected ORTO Agent Tab
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L0 e =1 5 Variable Spead Wind Turbine - Generated Power Maximisation b= VSWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Paul Oram
21 October 2024
Scheme Name Scheme Status: < Running:

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

OV & Benefit Plots OV & Selected DA Plots QA Group Plots Constraint & Pause Status Plois

Misc. User Plots XY XYZ X-Corr Radar Export / Clear Data User Change Log App. Monitoring a1 »
Optimization Variable (OV)
Power Generated (normalised) [OV Calc/tag: JY218.pv]
[ ov value 19425

OV Mean

OV Maximum
1800

OV plot, with mean
Y i High Z and max values
[=] H

shown
L
o
1500
1 1 |
30 25 20
ORTO Agent OA1
Rotor Blade Speed to Wind Speed Ratio (Tip Speed Ratio)
Select OA to plot oAl -]
— MVlsp
— MVirb
——— unds H
s - Agent MV, MV RB and
H 7
dback (MV.rb ‘
B : upper and lower bounds
MV Bounds trends
¥ Axis High
Low
fime (Hours) Bars indicate when
[ININURENI N IR RRRRE N N B . .
o agent is constrained,
0A onfoff
aused and on
MlGrids [ Legends Hours P
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Perf. Monitoring & Analysis Tab / ORTO Agent Group Plots Tab

iORTO _ X ORTOMATIONIO

| File View Tools Help OPTIMIZING YOUR WORLD

L0 s T s (S Varizble Speed Wind Turbine - Generated Power Maximisation b = VSWT %3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Paul Oram
21 October 2024

Scheme Name Scheme Status:  <Running>

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

OV & Benefit Plots OV & Selected OA Plots OA Group Plots Constraint & Pause Status Plots Misc. User Plots XY XYz X-Corr Radar Export/ Clear Data User Change Log App. Monitoring ar >
0OA1l / Rotor Blade Speed to Wind Speed Ratio (Tip Speed Ratio)

ol
in

Y Axis High

ORTO Agent SP, MV
and bounds plots

— — — MV Bounds

MV Values
o

™~
in

1
45

— Milsp
MV.rb
— — — MV Bounds

MV Values
= 4

| —— = ————— — |—————— =
45 25 20
OA3 [ Yaw Angle Correction (Degs)

-
=

M\Visp
Mvirb
— — — MV Bounds

MY Values

MVrb
— — — MV Bounds

MY Values

1
45

— Milsp
MVirb
— — — MV Bounds

¥ Axis High |

MY Values

Low

1 1
45 25
Time (Hours)

Output (MV.sp) Readback (MV.rb) MV Bounds Hours Grids Legends
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Perf. Monitoring & Analysis Tab / Constraint & Pause Flag Plots Tab

ORTOMATION.IO

OPTIMIZING YOUR WORLD

i PN orTO — 4
| File View Tools Help

Los 11y (el o] Beto = (I Varizble Speed Wind Turbine - Generated Power Maximisation =T VSWT x3MY - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Paul Oram
21 October 2024

Scheme Name KEpmelIl) Scheme Status:  <Running>

Cover OPC Comms Setup Optimization Objective Function ORTC Agent Build & Configuration Cptimization Performance Monitoring & Analysis
OV & Benefit Plots OV & Selected OA Plois OA Group Plots Constraint & Pause Staius Plots Misc. User Plots XY XYZ X-Corr Radar Export / Clear Data User Change Log App. Monitoring a1 >

Constraint Logic ON/OFF Plots C1: PYC281.5p<=0.00166*(SRC397.5p*8)?-0.233*(SRC397.5p*8)+7.593

Constraint flags 1-5
statuses

Pause Logic ON/OFF Plots P1: SRC397.mode>0

Pause flags 1-5
statuses

P2: PYC281.mode>0

P3: YYC621.mode>0

25
Time (Hours)

Hours
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Misc. Plots Tab

| ORTO
| File View Tools Help

L0 s g etey = (5 Varizble Speed Wind Turbine - Generated Power Maximisation

0y S T I VSWT_3MV

Cover OPC Comms Setup

OV & Benefit Plots OV & Selected OA Plots

4

Xl

4

Xl

4

Xl

4

Kl

Y Axis High l:l
tow[ ]

Grid Legend

Tag1l |[YYC621.sp

Tag 2 |SRC397.sp

Tag3 | PYC28l.pv

(
(
(
(

Tag 4

vaxsHigh [ ]
tow | ]

Grid

-

Legend

Optimization Objective Function

ORTOMATION.IO

OPTIMIZING YOUR WORLD

D= VSWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias
Paul Oram
21 October 2024

Scheme Status:

OA Group Plots

ORTO Agent Build & Configuration

Tag 1
Tag 2
Tag 3
Tag 4

Optimization Performance Monitoring & Analysis

Constraint & Pause Status Plots Misc. User Plots XY XYz X-Corr Radar Export / Clear Data User Change Log App. Monitoring a1 >

User created real-
time plots

PO S

Femsin
1
25

AN

1 1 1 1
30 20 15 10 B
Time
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XY Plot Tab

| B owro ) * ORTOMATION.IO

| File View Tools Help

(070111 v 1u o] Wele (=10 I Variable Speed Wind Turbine - Generated Power Maximisation BT WSWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Paul Oram
21 October 2024

Scheme Name Scheme Status:  <Running=> ATION.IO

OPTIMIZING YOUR WORLD

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

OV & Benefit Plots OV & Selected OA Plots OA Group Plots Constraint & Pause Status Plots Misc. User Plots XY XYz X-Cormr Radar Export / Clear Data User Change Log App. Monitoring a1 >

Plot one variable
against another

X Axis [PYC28Lsp

¥ Axis oV

Interpolation period III secs
Plot between and hours

PYC281.5p
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3D plot

| ORTO - X

| File View Tools Help O RTOMATI ON'I O

sy e Bele (=) I Variable Speed Wind Turbine - Generated Power Maximisation B == VSWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias OPTIMIZING YOUR WORLD

Paul Oram
21 October 2024

Scheme Name Scheme Status: < Running>

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

OV & Benefit Plots OV & Selected OA Plots QA Group Plots Constraint & Pause Status Plots Misc. User Plots XY XYZ X-Corr Radar Export / Clear Data User Change Log App. Monitoring a1 >

Plot three variables,
for example, to

: - visualize the 3D plane
¥ adis [pycastsp ' . between two MVs
and the OV

X Axis [ vyCe21sp

zads [ov

Interpolation period EI sers

Plot between and hours

AZIM, e ——e
|IIIII|IIIII|IIIII|IIIII|HIII|IIIII|

-180-120 -60 0 60 120 180

-
(=TS I - ]
=D =]

&
=1

T T T T |
(=T 1

¥YC621.5p PYC281.5p
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Cross Correlation Tab
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| ORTO — P4
+ File View Tools Help

@0 a0 S TS Varizble Speed Wind Turbine - Generated Power Maximisation b=l SWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias
Paul Oram
21 October 2024
Scheme Name RKETIREN Scheme Status:

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitering & Analysis

OV & Benefit Plots OV & Selected OA Plots OA Group Plots Constraint & Pause Status Plots Misc. User Plots XY X2 X-Corr Radar Export | Clear Data User Change Log App. Monitoring a1 »

Perform cross and
auto correlations

var1 [SRC37.sp

ver2 [vvCe21sp

Interpolation period EI s805
Maximum lag | 5000 | secs

Plot between and

Cerrelation

1 1 1 1 1 1 1 ]
-3000 -2000 -1000 1000 2000 3000 4000 5000

1
-4000
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Radar Plot Tab

| ORTO
| File View Tools Help

L0 0 RS0 =0 B Varizble Speed Wind Turbine - Generated Power Maximisation = VSWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Scheme Name KEpmei

Scheme Staf

Cover OPC Comms Setup Optimization Objective Function

OV & Benefit Plots OV & Selected OA Plots OA Group Plots

Axis Limits

Optimization Varizble soo| |

2600

ORTO Agent 1 MV

ORTO Agent 2 MV

ORTO Agent 3 MV

Paul Oram
21 October 2024

ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

Constraint & Pause Status Plots Misc. User Plots XY XYz X-Corr Radar Export / Clear Data User Change Log App. Monitoring ar >

oV @ 0.03519 hours

Faower Genersted (normalisad) @ 3.1787 hours

2ispev @ 6.3222 hours

»—— @ 9.4657 hours
——— @ 12.6092 hours
——— @ 15.7528 hours
—+— @ 18.8963 hours
——— @ 22.0398 hours
—— @ 25.1833 hours
——— @ 28.3268 hours

AL

OAZ Output
Yaw Angle Corraction (Degs)
¥YCE2l.5p

Plot between ljl and hours

Number of samples

OAZ Output
Elade Pitch Angle (Degs)
C281.5p

Rotor Blade Speed to Wind
Speed Ratic (Tip Spead Ratio)
SRC3%7.sp

‘Copyright Ortomation.|O
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Radar plot for OV and
MV moves over a
defined period.
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Perf. Monitoring & Analysis Tab / Export & Clear Data Tab

ORTOMATION.IO
i FY orTO — X

= OPTIMIZING YOUR WORLD
| File View Tools Help

Ll Pl BeTe 20 (S Varizhle Speed Wind Turbine - Generated Power Maximisation =2 VSWT %3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Paul Oram
21 October 2024
Scheme Name KiS{melll] Scheme Status:  <Running=> ORTOMATION.IO

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

OV & Benefit Plots OV & Selected OA Plois QA Group Plots Consiraint & Pause Status Plois Misc. User Plois XY X¥YZ X-Corr Radar Export/ Clear Data User Change Log App. Monitoring a1 >

Export Process and ORTO Agent Real-time Data

OPC Data Objective Function Data ORTO Agent Input / Output Data Analysis Data
File name | VSWT_3MV_snapshot JECHVES LN RME gent Input / Output Da nalysis

Read Data (1-15) Optimization Variable ORTO Agent 1 Accumulated Benefit Select real-time

Time base Write Data (1-10) Constraint Variable Flags (1-5) ORTO Agent 2 data to export

e D ljl and 9999 | hours Pause Logic Flags (1-5) ORTO Agent 3

] ORTO Agent 4
File Format (o) xls ().t Export Data

] ORTO Agent 5

Schedule Export of Process and ORTO Agent Real-time Data

0Objective Function Data ORTO Agent Input [ Output Data Analysis Data

File name
1 0RTO Agent 1 R [ Select real-time data
. 7] ORTO Agent to be exported
[FtelFenr=l ause Logic Flags (1- TO ; periodically

Save every

Schedule Export

otf() on

Clear All Historical Data

Clear data and

Cearjlot erase plots

Copyright Ortomation.|1O
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Perf. Monitoring & Analysis Tab / User Change Log Tab

|0RTO _ X ORTOMATIONIO

| File View Tools Help

(51 sy Bt T2 T8 Varizble Speed Wind Turbine - Generated Power Maximisation 0ol \SWT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Paul Oram
21 October 2024

OPTIMIZING YOUR WORLD

Scheme Name Scheme Status:  <Running:>

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

OV & Benefit Plots OV & Selected OAPlots OA Group Plots Constraint & Pause Status Plots Misc. User Plots XY XYZ X-Comr Radar Export/ Clear Data User Change Log App. Monitoring a1 >

Date / time Header / Tab Location ORTO Agent OA Descriptor Parameter Previous Value New Value
28-0ct-2024 14:39:39 Scheduled data export switched on and writing to: <Ci\Users\or... | - - - - -

28-0ct-2024 14:39:20 <Scheduled data export switched off= = = - - o

Z8-0ct-2024 14:17:38 Feal-time data scheduled export to <Dummy (1) (28_0ct_2024 .. | - - - -
28-0ct-2024 12:46:32 Real-time data exported to <dummy2 (28_Oct_2024 12_46_35)... | - - -

27-0ct-2024 14:17:28 Scheduled dats export switched on and writing te: <Ci\Users\or... | - - -

27-0ct-2024 10:18:13 ORTO Agent Build & Configuration oA3 Yaw Angle Correction {Degs) Agent OnfOff

27-0ct-2024 10:18:10 ORTO Agent Build & Canfigurstion onz Blads Pitch Angle (Degs) Agent Gn/OFF

27-Oct-2024 10:18:08 ORTO Agent Build & Configuration AL Rotor Blade Speed to Wind Speed Ratic (Tip Speed Ratio) | Agent On/OFf AI I user Ch a nges
27-0ct-2024 10:17:45 <3MV VSWT OPC UA - 21-10-24.orto= load complete. - - - are Iogged . LOgS
27-0ct-2024 10:17:45 . Monitori d Prefs, NfA N/A Data Points Flat vl

Aep. Menering =0 ! ! s per o Veloe can be exported

27-0ct-2024 10:17:45 App. Monitoring and Prefs, MiA NiA Data Threshold Compressia...

27-0ct-2024 10:17:45 App. Monitoring and Pref. N/A Inactivity Timer Value as a .xls file.

Z7-0ct-2024 10:17:44 ORTO Agent Build & Configuration sz new values ORTO Agent 5 Name
27-0ct-2024 10:17:44 ORTO Agent Build & Configuration Push Direction

27-0ct-2024 10:17:44 ORTO Agent Build & Canfigurstion MV Bounds [High Low]

27-0ct-2024 10:17:44 ORTO Agent Build & Configuration MV Bounds [High Low]

27-0ct-2024 10:17:44 ORTO Agent Build & Configuration Sensitivity Facter

27-0ct-2024 10:17:44 ORTO Agent Build & Configuration Max, Move [ Cycle
27-0ct-2024 10:17:44 ORTD Agent Build & Configuration Agent Cycle Time

27-0ct-2024 10:17:44 ORTO Agent Build & Canfigurstion MV EU Range [High Low]

27-0ct-2024 10:17:44 ORTO Agent Build & Configuration MV EU Range [High Low]

27-0ct-2024 10:17:44 ORTO Agent Build & Configuration Pause Flag

Z7-0ct-2024 10:17:44 ORTO Agent Build & Configuration Constraint Flag
27-0ct-2024 10:17:44 ORTO Agent Build & Configuration MV Readback Tag

27-0ct-2024 10:17:43 ORTO Agent Build & Configuration =se= new values ORTO Agent 4 Name

27-0ct-2024 10:17:43 ORTO Agent Build & Configuration Push Dirsction

Export .xls

‘Copyright Ortomation.10
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App. Monitoring and Preferences Tab

| E ormo -
| File View Tools Help

Lo/l (e laloTgleto i ) = Variable Speed Wind Turbine - Generated Power Maximisation b o VS\WT x3MV - Blade Pitch Angle, Tip Speed Ratio & Yaw Angle Bias

Paul Oram
21 October 2024
Scheme Name KElmell) Scheme Status:  <Running>

ATION.IO

Cover OPC Comms Setup Optimization Objective Function ORTO Agent Build & Configuration Optimization Performance Monitoring & Analysis

< 2fit Plots OV & Selected OAPlots OA Group Plots Congtraint & Pause Status Flots Misc. User Plots XY XYZ X-Corr Radar Export / Clear Data User Change Log App. Monitoring and Prefs.

App Performance Monitoring

Total run time hours
No. of data records
Execution cycle time Secs
Resarved memory GBs
Data memory used MBs

Inactivity timer

Compression tolerance

No. points / plot

Copyright Ortomation.10
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ORTO application
software monitoring
and preferences.
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