' P@ CALCULATIONS: OBSTRUCTION MANAGER

p INTRODUCTION
4 l

ALL YOU NEED FOR SPECTRUM MANAGEMENT

16 CALCULATIONS: ] OBSTRUCTION MANAGER

16.1 INTRODUCTION

The Obstruction Manager tool enables the user to analyse how much a wind power sta-
tion or a mast disturbs a nearby radar station. The tool calculates the signal to interfer-
ence ratio caused by the wind power station or the mast and compares it against the
signal to interference ratio required by the radar receiver. In order to calculate the
interference caused by the wind power station or the mast the tool first calculates the
radar cross section. The radar cross section describes how well an object reflects radar
waves. The calculation methods are described in [A30].

Obstructions are stored in two databases (the terminology refers to a specific Swedish
application of the Obstruction Manager). These databases are searched automatically to
find potential obstructions that may interfere with radar coverage:

e FIA: Flight obstruction database, read-only from WRAP

e Obsman: Database where obstructions that are defined in the Obstruction Manager
are stored (read/write from WRAP).

The test for harmful interference is performed against all radar stations (Class of Station
LR) and aeronautical land stations (Class of Station FA) stored in the WRAPdB data-
base.

Each time ObsMan is started the ObsMan database is searched for obsolete obstacles.
Obstacles in a closed case with result OK to build is set to obsolete if they are not found
in the flight obstruction database and are more than 2 years from the . A message with
the number of obsolete wind power stations are shown when this search is finished.
This is a part of implementation of the algorithm to include correct obstacles in the
calculations.

Figure 16.1 shows a display of the Obstruction Manager Main tab. Under the Main tab
all the general information about the applicant is filled in. The case number has to be a
unique number, one for each case.
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Obstruction Manager x|

Case Obstacle type catalog Report Settings

Main | Dbstaclesl Calculation and Result |

Case number:  |123456 MNew | Req. date:  [2003-10-22
Handled by: IGuest, Compaty 3YZ, Department & j Mod. date: |2003,1 022
Tppe of ca;
‘wfind power station (% Tower/Mast |
—bpplicant
Ref. number: I'I 23456 Ref. date: |2UU3'1 013
Fief. name: IJohn Smith Browse...

Company/Org.: IW'F'S Builders

Department: |Applicatinns

Address: |Street 12

12345 |City<
Telephone: IW
B [ohnsmith@wpsbeom |
Fax: IW

Statuz:  Case: 123456 zaved at 16:11

Figure 16.1: Obstruction Manager, Main tab.

The reference number is the number of the case before it is registered in the Obstruction
Manager tool. The case menu contains New, Open, Delete, Close, Save, Open
External Case... and Print. New creates a new case, Open opens an old case, Delete
deletes a case, Close closes the active case and Save saves the active case in the
database, Open External Case... open external obstacles (from .xml files) for
calculation. Print gives the opportunity to print out a case with all its details or to print
out the answering letter for a specific case.

Figure 16.2 shows the Obstacles tab. Under this tab all the new obstacles (wind power
stations or masts) to be calculated upon are defined. The New button is pressed to define
a new obstacle, the Edit button is pressed when an obstacle already defined is to be
edited and the Delete button deletes the high-lighted obstacle. The Duplicate button can
be used if there are several obstacles that are to be defined with similar characteristics.
The Duplicate button used together with the edit box to the right tells how many times
the obstacle should be duplicated. If Show obstacles in Map Viewer is marked then the
defined obstacles are shown in the Map Viewer.
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Figure 16.2: Obstacles tab.

Under the Obstacle type catalogue menu there is a possibility to define different types of
wind power stations and masts.

Figure 16.3 shows the Calculation and Result tab. The calculation is done by pressing
the calculate button under this tab and the result is presented in the Obstacle result
window.

In the Obstacle result window there are five columns (Obstacle, Source, Radar,
Comment and #Group Obstacles).

e Obstacle, presents the name of the obstacle.

e Source, indicates which source the obstacle has been gathered from. There are
three possible obstacle sources: Current case, Obsman database and the FIA
database.

e Radar, presents the result of the interference calculation against radar.

e Taras, presents the result of the calculation against aeronautical land stations.

e Comment, presents a comment about the calculation and can in some cases
provide the user an indication on how to adjust the height parameters of the

obstacle so that the case result becomes OK.

e #Group Obstacles, Indicates how many obstacles which are in the vicinity of the
obstacle and that will be included in the calculation.

If there are several radar stations that have been calculated upon there is one result for
each station listed in the window.
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If all of the calculations in the list are OK then the case result becomes OK and if one or
more of the calculations in the list is Not OK then the case result becomes Not OK. By
pressing the Generate answering letter button a letter is generated including the
comments written in the window to the right of the button. (If a case is Not Ok but the
user choses the mark it OK anyway, all the obstacles in the case will be regarded as
OK.)

Obstruction Manager |

Case Obstade type catalog Report Settings

Main | Obstacles Calculation and Result I

r— Calculation

[~ ‘“Worst case Caleulate I| Detailed result... |

r~ Obstacle results

Obstacle | Source | Fiadar | Taras | Comment | # Group Dbstacles |
W&o Case ak. ak. There is no radar station inthe area 0
Interfered station(s]: I [ Show in Map
r~ Caze result
[C ok [T MatOK Comment:

Generate anzwering letter... |

Case finished: [ LI _’I—I

Status: Case: Testfall 5 loaded at 03:40

Figure 16.3: Calculation and Result tab.

If Case finished in Figure 16.3 is checked, then it can only be re-opened by selecting
Open and then high-lighting the finished case and pressing Edit.

When new obstacles interfere with already exstings obstacles the result of the
calculation can in some cases be misleading. An example of this is when a new
windpower station interferes together with the existing obstacles, but the contribution
from the existing obstacles dominates. Because of this fact ObsMan will alert the user
(in these specific cases) if the interference power from the new obstacle is less than
0,05 % of the total interference and recommend that a worst-case calculation should be
performed.

To perform a worst case calculation, check the check box Worst case. When a worst
case calculation is selected ObsMan will calculate every obstacle individally in the case
at every calculation point. Then ObsMan analyses if the new obstacle interference
power is equal or less than 0,05 % of the interference power from the already existing
obstacles. If the Obstacle is below this value the user will be recommended to approve
the obstacle. Please note that a worst case calculation can be time-consuming and should
only be performed when the ObsMan tool recomends it.
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The button Detailed result... brings up a dialogue where some calculation results are
presented in detail. Refer to Figure 16.4.

Detailed Calculation Results x|
Obstacle | Interfered station(z] | Source | Fezult | Comment
Linkopingl Fadar test Casze NOT QK. Lower the abstacle 15mta 75 m
Main Obstacle: Interfered stations):
— Min Pd/Fi —Max RCS values:
Pd/Fi[dB]: Target:

ID I alid only for zingle obstacle

Max RCS [dBam]:

Diztance Rl [obstacle ta target] [m]: ID ID—
Diztance RD [radar to target] [m]: ID Gamma Angle [ded]
Beta Angle [radar, obstacle. target] [deg]: ID ID

RCS [dBsml:  isible part [2}  Required 541 [dB] Distance

[radar -> obstacle] [m]:
o o fo [0

‘Walues may represent the first case that results in interference above the threshold, and not the
largest value for all patential targets on the calculation line.

Figure 16.4: Detailed result values.

By marking an obstacle in the list the detailed result values are shown. In the Min Pd/Pi
box Pd/Pi shows the signal-to-interference ratio, the beta angle is the angle radar-wind
power station-calculation point, RI is the distance in meters between the wind power
station and the calculation point, RD is the distance between the radar station and the
calculation point. The radar cross section, RCS, is given in dBsm (dB relative to 1
square metre) and any terrain blocking is included in the value. The visible part is the
part of the wind power station visible from the radar. The required S/I is the value of the
radar station. The calculation stops when a target position is found where Pd/Pi value is
less than the required S/I. The values in the Min Pd/Pi box are valid at this target
position. If the minimum Pd/Pi values are greater than the required S/I the values
corresponding to this minimum value are shown.

In the Max RCS box the Gamma angle is the angle between the incident plane of the
radar wave and the normal plane of the tower of the wind power station. The RCS value
is the maximum RCS value of the wind power station. No blocking effects are included.

For calculations with several wind power stations the values in the Max RCS box are not
applicable and not shown.

By using Filtered under the Report menu there is a possibility to get a report of a com-
pilation of already handled cases. Figure 16.5 shows the different available filter
options.
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Filtered report settings 3 x|
— Filter options:
I Begiralion dais;
Erom: o001 — |1 - Cancel |
Y FARA DD
Too om0z -1 - |1

I~ application answer:
= e € Hio

[V Masts

Obstacle types:
’7 ¥ windpower stations

I~ Begion: Select.. |

Center: I

F adius: ID m

Figure 16.5: Filter options under the Report menu.

Under the Settings menu there are three different setting dialogues: Operator settings,
Report template settings and Database settings and one Check Consistency alternative.
In the Operator settings dialogue (see Figure 16.6) different operators of the tool can be
defined.

Operator settings

Operators

51 e .
1. WHRAP User, Company
2, Testuzer, Company =72, Departrent C

_ GCreel |

Cancel

M arme: |Guest Save I

Compary: IEDmpany E

Department: IDepartment A

T elephorne: |1 234-RE7E50

E-mail: |wrapguest@cnmp:-:yz.com

Figure 16.6: Operator settings window.

In the Report template settings dialogue (see Figure 16.7) the general information in the
answering letter can be predefined.
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Cancel

x|
_ Cancal |

— Signed by

Mame:; |Karl Swenzzon

Drganization: |F|emissve[ket

— Report footer information — Dristribution ligt
Pogtal address 1: ISE-1 23 45 Stockholm g:'s
o
Postal address 2: ISweden K.arin

Wigiting address 1 IGatan 23

Wigiting address 2 I

Telephone 1: IDEH 2345 BT i Delote I
Telephone 2: |+ 468123 45 67

Fax1: [be123 4455 Uil viie (151

Fax 2 [+4561234455 I

Figure 16.7: Report template settings.

The third setting under the Settings menu is the Database settings dialogue (see Figure
16.8). Here the database transfer date must be entered.

Database settings

.
The obstacle database [FIA] transfer date: |2DD1 01|

Cancel

Figure 16.8: Database settings.

The date is used when the calculation algorithm searches for obstacles in the databases.
Since ObsMan uses both flight obstruction database and the obstruction manager
database one obstacle might be present in both the databases. On order to find these
duplicate entries the transfer date is used.

Note: The transfer date must be updated every time the Obstacle
database is updated.

The Check Consistency alternative just checks if the databases are correct.
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16.1.1 Calculation of external cases

ObsMan can import and calculate external obstacles. External obstacles are imported by
pressing either the Open External Cases... or the Search External Cases... menu
alternatives. The external cases must be in an .xml format to be possible to import. Both
alternatives opens a dialogue where any .xml file shall be choosen..

Open External Cases opens all external cases which have not been calculated by ObsMan.
The remaining obstacles are shown in the Import external case dialogue, see Figure 16.9.

Selecting Search External Case opens a new dialogue (see Figure 16.9). In this dialogue
the user can filter out obstacles from a specific time period or cases with a certain
number, which then will be avalaible for calculation.

Case import

(#) Show only new cazes ) Show all cazes
Figlds are aptional, ahd can be blank:

Digplay caze with conceszion number:;

Dizplay cazes with date [ -M-DD]: 2£3
Farts of date ztring can be left out e.g. 2004, 2004-02.

Figure 16.9: The Case import dialogue.

Independent of Open or Search External Cases..., the user than shall select an obstacle
for calculation in the dialogue Import External case. To select an obstacle for calculation
the user shall select an obstacle in the list and press Open to copy the obstacle data to
ObsMan for calculation. (Note: Only one obstacle is possible to select at a time.) A
maximum of 50 cases is shown in the dialogue. The Next and Previous buttons makes it
possible to step to the next (or previous) 50 cases.
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Caze nunmber Open-DB reg. date Mame Type Applicant Ref. date Obzbd an registered ~
215105 2005-01-28 indkraftverk, 2005-01-13 Mo
2150405 2005-01-28 Yindkraftverk 20050119 Mo
2143/05 2005-01-28 Windkraftverk, 2005-01-13 Mo
2148/05 2005-01-28 Yindkraftverk 20050119 Mo
214708 2005-01-28 Yindkraftverk, 2005-01-13 Mo
2146405 2005-01-28 indkraftverk, 2005-01-25 Mo
2145/08 2005-01-28 Yindkraftverk 2005-01-18 Mo
2035/05 2005-01-26 Ramnared Mazt Skanova 20050111 Mo
2033/05 2005-01-26 Yindkraftverk 20050111 Mo
2038/05 2005-01-26 Windkraftverk, 2005-01-11 Mo
2087405 2005-01-26 indkraftverk 20050111 Mo
2086/05 2005-01-26 Yindkraftverk, 2005-01-11 Mo
208405 2005-01-26 tellby b ast 20050126 Mo
2082408 2005-01-26 Putsered b ast 3GIS 2005-01-14 Mo
2081/05 2005-01-26 Granna b arst 3615 2005-01-13 Mo bt
MHuriber of new cases: B0 [press Mest' for mare cases)
[open ] [Cnews

Figure 16.10: The Import external case dialogue.

When the obstacle has been imported to the ObsMan database the obstacle will be
hidden from the user in the Import external case dialogue during the next ObsMan
session. The case is marked Calculated during the same ObsMan session.

16.1.2 Example: Testing a wind power station

The following example illustrates how WRAP can be used to determine if a wind power
station disturbs a radar station and how an answer can be generated to the applicant.

e Open Obsman.wpr. This project contains one radar sta-
tion operating at 9900 MHz. Mark the radar station in
the project and show it on the map.

e Press the Obstruction manager button in the menu
bar.

e Make the following settings and selections:

- Select<Case>-<New>

- Case number: 123456

- Handled by: Guest, Company XYZ, Department A

- Ref. number: 123456

- Ref. date: 2003-10-22

- Ref. name: Enter your name

- Enter appropriate data in the Company/Org and the
three address entry fields.

e Then go to the Obstacles tab and create a new wind
power station by selecting the [New] button.
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e Make the following settings and selections.

- Name: Linkopingl

- Position: [Edit...] X: 6484780 Y: 1490673

- Note that the ground height was automatically
updated with a value 49 m from the raster database.

- Manufacturer:[Browse...] and select Westas
Wind A/S.

- Rotordiameter:55 m

- Tower height: 90 m

- Tower Base diameter: 10 m

- Tower Top diameter: 6 m
- Click [OK].-

e Go to the Calculation and Result tab and press [Calcu-
late].

e Note that the result is NOT OK in the Result Box. Also
note the comment and change the height of the obstacle

to the one recommended by ObsMan.

e Go to the Calculation and Result tab and press [Calcu-
late].

e Note that the result now is OK and finish the case by
ticking the Case finished box.

e To generate an answer fill in some text in the comment
window and press Generate answering letter.
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