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壹、目的

台南VOR及後龍VOR/TAC為該區航路上重要之助航設施，近年來機場及各站台附近因區域發展迅速，週遭建築物日增，且民眾意識抬頭，要求遷建聲浪日益加劇。本總台為配合民意，漸次規劃汰換易受干擾、機齡老舊、維修不易、備份件取得困難且禁、限建範圍較大之傳統式多向導航台(Conventional VOR，CVOR)為精確度較高之都卜勒多向導航台(Doppler VOR,DVOR)，以減少禁、限建範圍，減輕地形、地物及外來信號之干擾，並提高精確度及裝備妥善率。另後龍TACAN設備為軍方委託本總台支援維護之裝備，本次CVOR換裝一併予以汰換，以提高裝備運轉妥善率，強化飛航安全。

鑑於政府採購法實施，各項助導航設備採購大都以公開招標及採最低價得標方式辦理，少部分廠商為求得標往往低價搶標，致使購得裝備品質低劣、問題重重。部份更廠商為求如期交貨，迭有未開發完成或生產不及產品，採先運送再處理策略，致裝備在缺乏原廠本地天時、地利、人和支援情況下，衍生出許多問題。工廠測試即在此一觀念下應運而生，其可在裝備運送前，先行執行細部功能驗測，祈求早期發現問題，做好設備運送前之品質認證把關工作。此行任務即是執行台南VOR及後龍VOR/TAC裝備運送、架設前之工廠測試，確保採購之裝備功能、品質完善。

貳、過程

1、 參與人員：

邱裕順          民用航空局

                      助航組技正

陳宗荃          民用航空局飛航服務總台

中正裝修區台台長

鄭權政          民用航空局飛航服務總台

台南助航台台長

楊瑞龍          民用航空局飛航服務總台

航電技術室工程司

2、 日期：民國93年10月23日至民國93年11月3日。

3、 行程：

職  邱裕順、陳宗荃、鄭權政、楊瑞龍等四員於民國九十三年十月二十二日23:10搭乘華航班機至德國法蘭克福機場，接著再轉搭火車於十月二十三日中午抵達義大利米蘭，DVOR/TACAN設備商THALES公司即位於米蘭市郊，緊接著便展開為期六天之工廠測試工作。

1. 十月二十五日（星期一）

早上抵達THALES公司後，該公司專案經理即前來介紹本次FAT工廠測試的方式、程序及相關驗測人員，在經理簡單介紹之後，隨即展開DVOR設備之檢驗工作。此次負責DVOR測試的是該公司資深工程師Ferroni Fabio。Ferroni Fabio首先針對DVOR設備原理及架構作一概要性要解說，之後便就測試項目、步驟、儀表及連接方式逐一介紹，在雙方認同測試方法及步驟後，隨即開始往後的測試工作。

測試裝備：台南DVOR設備

測試項目：Power Supply、Transmitter及SBO Characteristics。 

Ferroni Fabio工程師在做完簡單講解後，即開始台南DVOR設備之檢驗，並將相關測試資料記錄於檢查表，並利用頻譜分析儀（Spectrum Analyzer）列印測試圖形存檔。

2. 十月二十六日（星期二）

測試裝備：台南DVOR設備

測試項目：Monitor Calibration and Alarm Limit、Interface、Blending Function、9960Hz PHASE、Simulated Check of Antenna System、Test Generator、Modem、Option、Configuration。

Ferroni Fabio工程師針對各測試項目作簡單介紹說明後，即進行各項目之測試與記錄，各項測試數據均符合合約規範。最後，利用電腦將所有測試數據存檔，並記錄台南DVOR設備之型號、各卡片、模組序號。

3. 十月二十七日（星期三）

測試裝備：後龍DVOR設備

測試項目：Power Supply、Transmitter、SBO Characteristics、Monitor Calibration and Alarm Limit。

同樣，Ferroni Fabio工程師針對各測試項目先作簡單介紹說明，在執行各項目之驗測及記錄，測試結果均符合規格。

4. 十月二十八日（星期四）

測試裝備：後龍DVOR設備

測試項目：Interface、Blending Function、9960Hz PHASE、Simulated Check of Antenna System、Test Generator、Modem、Option、Configuration。

Ferroni Fabio工程師就測試項目作完簡單介紹後，即執行各測試項目之檢測與記錄，測試結果符合規範。測試完畢後利用電腦將所有測試數據存檔，並記錄後龍DVOR設備之型號、各卡片、模組序號，正式完成二套DVOR設備之檢驗工作。

5. 十月二十九日（星期五）

在做完DVOR設備檢測後，今天要進行的是TACAN設備之驗測，原廠委派的是另一位資深工程師Rusconi執行測試。該工程師如同前位工程師Ferroni Fabio般，首先就TACAN設備原理及架構作一概要性要解說，之後便針對測試項目、步驟、儀表及連接方式作逐一介紹。

測試裝備：後龍TACAN設備

測試項目：Certificate of Factory、Transmitter、Receiver

首先，工程師針對測試項目做完簡單講解後，隨即開始進行後龍TACAN設備之檢驗，並將相關測試資料記錄於檢查表，測試結果符合標準。

6. 十一月一日（星期一）

測試裝備：後龍TACAN設備

測試項目：KEYER、CONTROL/MONITOR、IFV AND IFA Interfaces、Battery Charger & Power Supply

一開始，工程師依舊針對測試項目作一簡單介紹，再執行各測試項目之檢測與記錄，測試結果均符合規範。最後，利用電腦將所有測試數據存檔，並記錄後龍TACAN設備之型號、各卡片、模組序號，完成了TACAN設備之檢驗工作，對此次VOR/TACAN裝備之工廠測試任務，劃下一個完美的休止符。

十一月二日早上搭乘火車至羅馬再轉車至機場，搭乘13:10華航班機返回中正國際機場，於十一月三日13:30正式返抵國門。

參、內容

第1章 系統概論

一、DVOR

DVOR（都卜勒多向導航台）與CVOR（傳統多向導航台），皆是以航空器上之接收機，接收地面電台發射之兩種30Hz頻率（參考訊號與可變訊號）再經電路處理兩訊號間之相位差，得出航空器與地面電台間之相關方位資料。基本上， DVOR訊號可以用CVOR接收機接收，並以相同方式運算處理與顯示方位資訊。所以無論地面台是DVOR或CVOR，航空器皆能以同一接收器接收訊號取得方位資料。
DVOR與CVOR基本原理最大的差異是在參考訊號與可變訊號的調變方式不同：
1. CVOR參考訊號為「調頻」與「調幅」：係運用30Hz以調頻（FM）調變9960Hz副載波再以調幅（AM）調變主載波VOR  112MHz ~117.975 MHz （VHF）間射頻頻率，形成以電台為中心，全向360∘相位相同之參考訊號。
2. CVOR可變訊號為「空間調變」：係由VOR VHF Transmitter分出部分訊號，再抑制載波（Carrier）取出邊帶（Sideband）訊號並經由Goniometer產生兩個相位差90∘之30Hz信號，分別饋入4基之ALFORD環型天線輻射出去，再與Carrier相互空間調變，形成以電台為中心，全向360∘相位不同之可變訊號。
3. DVOR參考訊號為「調幅」：30Hz以調幅方式調變射頻載波並由載波天線發射出去，形成以電台為中心，全向360∘相位相同之參考訊號。
4. DVOR可變訊號為「調頻」：係將9960Hz訊號經由30Hz之分配器，順序分送至50組邊帶天線；由於航空器與地面台相關位置不同，邊帶天線所發射之訊號與航空器乃以30Hz由遠而近產生都卜勒效應，形成以電台為中心，全向360∘不同之調頻訊號。
由於DVOR系統可變訊號為調頻訊號，在接收端檢波時，利用調頻鑑別器具有的截捕效應，可截去因地形反射產生的較弱信號，主要的輸出可視為接收自較強的直射波，所以DVOR能改善CVOR受地形反射影響的程度，而減低地面台對鄰近環境的限制。
 
 DVOR裝備系統可分為硬體與軟體兩大部分：
1.  硬體部分包括有發射機、監視器、本地與遠端控制與通訊介面、電源供給系統，以及天線矩陣系統。
2.   軟體部分包括：由THALES公司所提供的電腦程式軟體、LCSU program version之v3.31版本、MSP-VD之v3.7版本、CSL-TEG之v1.0版本、MSG-C之v2.7版本、ADRACS program version之v3.31版本。
DVOR裝備室內機架部分包括發射機、監視器、本地與遠端控制與通訊介面、電源供給系統；發射機（Transmitter）產生使用者設定的射頻信號。信號的產生可以由微處理控制，再經由天線交換系統(Antenna Switching Unit ASU)至天線發射。監視器（Monitor）是經由內部感應器（Internal Sensors）與外部偶極天線（Monitor Dipoles）產生的監視信號對裝備的監控。本地與遠端控制與通訊介面（Local/Remote Communication Interface LRCI）是為了作發射機與監視器之間的通訊，以及裝備本地與塔台遠端之間的通訊所使用；以達到在裝備本地與塔台遠端均可以利用終端機來監控DVOR裝備。電源供給系統提供給裝備直流 ±5V、±15V、±28V，以及提供電瓶的充電電源。
天線矩陣系統則是由50根旁波帶天線（Sideband Antenna）、1根載波天線（Carrier Antenna）、1根監測偶極天線與天線交換系統(Antenna Switching Unit)組合而成。
二、TACAN

戰術導航儀TACAN主要為提供方位（Azimuth）、識別碼（ID）、距離（Distance）及草狀波（Squitter）等信號，其中方位、識別碼及距離資訊係供航機使用，而草狀波除供TACAN發射機維持一定的輻射功率外，並提供給航機接收機之自動增益控制(AGC)電路作參考，簡言之，TACAN裝備其實就是VOR與DME兩裝備功能之結合，只不過VOR和DME裝備係服務民航機，而TACAN裝備則供軍機使用。但若要同時接收VOR和TACAN裝備之方位或距離資訊，則需同時具有兩種不同的空用裝備。

TACAN設備之工作頻率範圍為962 MHz~1213 MHz，共計有126個波道，其中波道1至波道63，所發射之回答脈波載波頻率為962 MHz至1024 MHz，每相鄰波道間隔為1 MHz；接收自航機的詢問訊號頻率為1025 MHz至1087 MHz，每一波道之輻射頻率與接收頻率相差63 MHz。另波道64至波道126，TACAN裝備之發射頻率為1151 MHz至1213 MHz，其相對之接收航機詢問信號頻率則為1088 MHz至1150 MHz，其中每一波道之輻射頻率與接收頻率亦相差63MHz，所提供之距離資訊、波道頻率及工作原理均與DME相同。

TACAN裝備所提供之方位資訊，為電台與航機在磁北方向之順時針夾角，其功能等同於提供民航機方位資訊的VOR，唯VOR裝備之工作頻率為112 MHz至118 MHz，不同於服務軍機之TACAN裝備頻率。

由上可知，若航機需同時接收方位及距離資訊，則地面電台須同時具備VOR、DME（VOR/DME台）或VOR、TACAN（VOR/TAC台）。但VOR/DME台僅能提供民航機方位及距離資訊，而VOR/TAC台則可同時服務於民航機及軍機。

本TACAN裝備硬體部分基本上包含下列模組： 

1. RF PATH

2. Transponder

3.  3KWp RF Power Amplifier

4.  Monitoring and Control

5.  Interface System

6.  Local I/O

7.  Power Supply

8.  Antenna System

9. Remote Control Indication

本TACAN裝備安裝於PC之監控軟體包括：

1.  WINSV-32

2.  WINTAC 32

3.  ODBC

4. UTIL

有關廠測各項功能及測試項目、步驟及資料如後說明。

第2章 測試項目與步驟

首先本總台FAT人員與THALES公司測試人員確認DVOR、TACAN裝備之識別碼及頻率，然後THALES公司向本總台FAT測試人員介紹裝備測試所需相關儀表、接法及測試項目後，開始各裝備之測試工作。

測試DVOR所需儀表如下：

1. Multimeter  e.g.  Fluke 75  or equivalent
2. Power Meter e.g.  HP 432 A  or equivalent
3. HF - Counter   e.g.  HP 5342 A  or equivalent
4. Modulation Analyzer
5. Spectrum Analyzer 
6. Oscilloscope 
7. DVOR - Antenna Simulator 
8. Dummy Load   100W / 30 dB / 50 Ohm 
9. Dummy Load     25W / 30 dB / 50 Ohm
10. Set of RF cables 
11. Set of connector adapters
12. PC with: Processor Pentium 90 or better,8 MB RAM, min.  120MB HDD,  3.5” FDD
測試項目如下：

1. Certificate of Factory

2. POWER SUPPLY AND CONVERTERS
3. TRANSMITTER

4. SBO

5. MONITOR CALIBRATION AND ALARM LIMITS
6. INTERFERENCE.
7. BLENDING FUNCTIONS
8. 9960 HZ PHASE
9. SIMULATED CHECK OF ANTENNA SYSTEM
10. TESTGENERATOR
11. MODEM
測試接法如圖
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Fig. 1  Typical DVOR SN 432 Measurement Set-up
測試TACAN所需儀表如下：

1. Peak Power Meter * 1

2. Oscilloscope with storage function * 1

3. Universal Time/Counter * 1

4. Antenna simulator for TACAN FACE mod. AS or equivalent * 1

5. Spectrum Analyzer * 1

6. Chronometer * 1

7. Directional coupler（20dB）* 1

8. RF power attenuator（10dB）* 1

9. RF power attenuator（10dB）* 4

10. RF cable * 1 set

11. DC Power Supply * 1

12. AC Variable Transformer * 1

13. DC Clamp-on Amperometer * 1

14. 48V Battery * 1

測試項目如下：
1. Certificate of Factory

2. TRANSMITTER

3. RECEIVER

4. KEYER

5. CONTROL/MONITOR

6. IFV AND IFA INTERFACES

7. BATTERY CHARGER & POWER SUPPLY

測試接法如圖
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一、DVOR測試

1.  測試項目：Certificate of Factory

確認西港及後龍DVOR裝備型號、序號，並紀錄之。 

2.  測試項目：Power Supply and Converters
2.1    + 54 Volt Power Supply
              測試步驟：

a)  Input Power - The input power shall be 220 Volts AC  ± 15%, 48 - 62 Hz. 

b)  Measure the AC input voltage at connectors of AC/DC Converter Subrack  

c)  Record “Uin”. 

d)  Switch both transmitter on. 

e)  Use an Voltmeter and measure the DC output voltage at connectors  +N / -N at the backside of the cabinet. 

f)  Output Power shall be  + 54.0 Volt DC  ± 1.6 Volt. 

g)  Record “Uout”, 

2.2   DC - Converter   DCC-28  

測試步驟：

a)  Use an Voltmeter and measure and record the DC output voltage at Backpanel BP-T for transmitter 1 and 2 . 

b)  The reading shall be   

	Testpoint : 
	BP-T  +28V/2 
	+ 28.0 V  ± 1.70 V 


2.3   DC - Converter   DCC-MV
測試步驟：

a) Use an Voltmeter and measure and record the DC output voltage at Backpanel BP-T for transmitter 1 and 2 . 

b)  The readings shall be :  

	Testpoint : 
	BP-T  +28V/1 
	+ 28.0 V  ± 1.70 V 
	 

	Testpoint : 
	BP-T  +15V 
	+ 15.0 V  ± 0.75 V 
	 

	Testpoint : 
	BP-T  +  5V 
	+   5.2 V  ± 0.156 V 
	 

	Testpoint : 
	BP-T  - 15V 
	-  15.0 V  ± 0.75 V 
	 


2.4   DC - Converter   DCC-05
測試步驟：

a) Use an Voltmeter and measure and record the DC output voltage at Backpanel BP-CD. 

b)  The readings shall be : 

	Testpoint : 
	BP-CD   X 43 
	+   5.2 V  ± 0.156 V
	Monitor 1 

	Testpoint : 
	BP-CD   X 42 
	+   5.2 V  ± 0.156 V
	Monitor 2 

	Testpoint : 
	BP-CD   X 41 
	+   5.2 V  ± 0.156 V
	LCSU 

	Testpoint : 
	BP-CD   X 37 
	+ 12.0 V  ± 0.60 V 
	Modem 

	Testpoint : 
	BP-CD   X 36 
	-  12.0 V  ± 0.60 V 
	Modem 


2.5   DC - Converter   DCC-MV/D
測試步驟：

a)  Use an Voltmeter and measure and record the DC output voltage at Motherboard ASU.  

b)  The readings shall be : 

	Testpoint : 
	MOB-A-ASU  - 24V 
	-  24.0 V  ± 1.20 V 
	 

	Testpoint : 
	MOB-A-ASU  - 15V 
	-  15.0 V  ± 0.60 V 
	 

	Testpoint : 
	MOB-A-ASU  +15V 
	+ 15.0 V  ± 0.60 V 
	 

	Testpoint : 
	MOB-A-ASU  +  5V 
	+   5.2 V  ± 0.2 V 
	 


        3.  測試項目：Transmitter 
3.1  Transmitter Carrier and Sideband Frequencies 

測試步驟：

a)  Connect the HF-Counter as shown in  Fig. 1.1 

b)  Switch the system on and set bypass mode on 

c)  Select transmitter 1 aerial. 

d)  Set transmitter frequency to 108 MHz and record the counter reading. 

e)  Repeat (d) using following frequencies. 113 MHz, 117.9 MHz. 

f)  Set transmitter frequency to customer designated frequency and record the counter reading. 

g)  Select transmitter 2 aerial and repeat steps (d) through (f). 

h)  Connect HF-Counter to the internal Dummy Load output (Upper Sideband) in the back of the cabinet. 

I)  Repeat steps (d) through (f) and record the counter reading for the Standby Transmitter. 

k)  Select transmitter 1 aerial and repeat steps (d) through (f). 

l) Connect the HF-Counter to the internal Dummy Load output (Lower Sideband) in the back of the cabinet. 

m) Repeat steps (d) through (f) and record the counter reading for the Standby Transmitter. 

n)  Select transmitter 2 aerial and repeat steps (d) through (f). 

3.2   Power Output 

                 測試步驟：

a)  Switch the system off. 

b)  Connect Power Meter to CSB Course output at top of the cabinet. 

c)  Switch the system on and set bypass mode on. 

d)  Set output power to 50W or 100W. 

e)  Set modulation depth to 30%. 

f)  Match reading of the Power Meter with the programmed power output  ± 2 W with X 16 (backside of Control Coupler). 

g)  Record the programmed and the measured readings. 

h)  Select transmitter 2  aerial and repeat steps (d) through (g). 

I)  Switch the system off and disconnect Power Meter. 

3.3 Phase Control Voltage 

                測試步驟：

a)  Switch the system on. 

b) Record Phase Control Voltage.- signal BU_PH_C1 (TX BITE ADC – 1) 

c)  The reading shall be  + 5.0 V  ± 2.5 V 

d)  Repeat (b) with transmitter 2 

 3.4 Modulation 30 Hz  AM 

                測試步驟： 

a)  Connect the Modulation Analyzer as shown in  Fig. 1.1 

b)  Set Modulation Analyzer to the nominal frequency. 

c)  Select transmitter 1  aerial. 

d)  Adjust modulation reading to 30%  ± 0.2% 

e)  Record the programmed and the measured readings. 

f)  Select transmitter 2  aerial and repeat steps (d) and (e). 

3.5 Modulation Depth Identity AM 

                 測試步驟：

a)  Connect the Modulation Analyzer as shown in  Fig. 1.1 

b)  Set Modulation Analyzer to the nominal frequency. 

c)  Select transmitter 1  aerial. 

d)  Set Modulation Depth of Identity Tone to 10%  ± 1.0% 

e) Record the programmed reading, the measured reading and the calibration factor. 

f)  Select transmitter 2  aerial and repeat steps (d) and (e). 

3.6 Identity Morse Code  
測試步驟：

a) Program any sequence of up to four Morse code characters to the transmitter 1  and transmitter 2. 

b)  record the programmed Morse Code. 

3.7 Spectrum 

                       測試步驟：

a)  Connect the Spectrum Analyzer as shown in  Fig. 1.1 

b)  Select transmitter 1 aerial. 

c)  Set modulation depth 30 Hz  AM to  0%. 

	d)  Spectrum Analyzer settings : 
	Center frequency  fo nominal 

Resolution BW :  1 kHz 

Video BW :        30   Hz 

Freq. Span :      100 kHz 
	Sweep time :  7.5 sec 

Reference :     0  dB 

Attenuation :   10 dB 

	e)  Record the level of the spectrum lines at : 
	fo  ± 19920 Hz   - 53 dB 

fo  ± 29880 Hz   - 53 dB 

fo  ± 39840 Hz   - 77 dB 

fo  ± 49800 Hz   - 77 dB 


f)  Plot the spectrum. 

g)  Set modulation depth back to nominal setting   

h)  Select transmitter 2 aerial and repeat steps (c) through (g). 
        4.  測試項目： SBO Characteristics  
4.1 SBA / SBB Output Power  
                    測試步驟：
a)  Switch the system off. 

b)  Connect Power Meter to SBA output at top of the cabinet. 

c)  Switch the system on and set transmitter 1  aerial. 

d)  Set the SBA output power for transmitter 1 to 15 W  at 50W  CSB power  

     or 30W  at 100W  CSB power respectively.  

e)  Record the programmed and the measured readings. 

f)  Select transmitter 2  aerial and repeat step (d) and (e). 

g)  Switch the system off. 

h)  Connect Power Meter to SBB output at top of the cabinet. 

I)  Switch the system on and set transmitter 1  aerial. 

k)  Set the SBB output power for transmitter 1 to 15W  at 50W  CSB power  

     or 30W  at 100W  CSB power respectively. 

l)  Select transmitter 2  aerial and repeat step (d) and (e). 

m)  Switch the system off and disconnect Power Meter. 

4.2 9960 Hz Amplitude Modulation
                  測試步驟：  
a)  Switch the system on and set transmitter 1  aerial. 

b)  Adjust 9960 Hz  Amplitude Modulation for monitor 1  to maximum by changing the SBA RF-Phase 

c)  adjust with potentiometer on DVOR simulator the modulation to 30%  ± 2%   

d)  Record phase and modulation. 

e)  Repeat (b) through (d) for TX 2. 

4.3 Spurious Signals 

測試步驟：

a)  Connect the Spectrum Analyzer to SBA output 

b)  Select transmitter 1  aerial. 

	c)  Spectrum Analyzer settings : 
	Center frequency  fo nominal 

Resolution BW :    1   kHz 

Video BW :          30   Hz 

Freq. Span :        100 kHz 
	Sweep time :  7.5 sec 

Reference :     0  dB 

Attenuation :   10 dB 


	 d)  Record the level of the spectrum lines at : 
	fo  ± 19920 Hz   ≤ 30 dB 

fo  ± 29880 Hz   ≤ 50 dB 

fo  ± 39840 Hz   ≤ 60 dB 

fo  ± 49880 Hz   ≤ 60 dB 


e)  Select transmitter 2  aerial and repeat steps © through (g). 

f )  Repeat with SBB output 

4.4 Carrier Suppression 

                        測試步驟：

a)   Switch the system off. 

b)   Connect Spectrum Analyzer  to SBA output at top of the cabinet. 

c)   Spectrum Analyzer settings as in 6.4.3 

d) Switch the system on and select transmitter 1 aerial. 

e) Record nom SBA power and RF-phase 

f)   Set SBA power to 20% and RF-phase to 0°. 

g)   Record that carrier power is appearing at the sideband outputs less than 30 dB. 

h)   Set SBA power to 20% and RF-phase to 270°. 

i)   Repeat (f). 

j)   Set SBA power to 40% and RF-phase to 0°. 

k)   Repeat (f). 

l)    Set SBA power to 40% and RF-phase to 270°. 

m) Repeat (f). 

n) Record carrier suppression by nom value 

o) Set SBB power to 20% 

p)   Repeat (f). 

q)   Set SBB power to 40%  

r)    Repeat (f). 

s)    Select transmitter 2 aerial and repeat steps (e) through (r). 

t)    Switch system off and return to standard setup.  

           5.  測試項目：Monitor Calibration and Alarm Limits 
5.1 Input Sensitivity 

                     測試步驟：

a)  Switch the system on and select transmitter 1  aerial. 

b)  Set the Digital Ctrl. Attenuation to 0 dB or 16 dB, depending on the simulator set up and record the value. 

c)  Calibrate RF-Level for monitor 1  to  100%  ± 5%. 

d)  Record AGC Value and RF - Level. 

e)  Repeat (b) through (d) for monitor 2 

5.2 RF Level  
                     測試步驟： 
a)  Set Upper Alarm Limit for monitor 1  to  125%. 

b)  Set Lower Alarm Limit for monitor 1  to    75%. 

c)  Increase / decrease monitor AGC settings to check the function of alarm indications. 

d)  Record the function of alarm indications. 

e)  Repeat (a) through (d) for monitor 2 

5.3 Reference Modulation 30 Hz AM  

                      測試步驟：

a)  Calibrate Monitor to 30%  ± 0.2%  and record calibration Factor 

b)  Set Upper Alarm Limit for monitor 1  to   34.5%. 

c)  Set Lower Alarm Limit for monitor 1  to   25.5%. 

d)  Increase / decrease 30 Hz modulation settings to check the function of alarm indications. 

e)  Record the limits and the function of the alarm indications. 

f)  Repeat (a) through (e) for monitor 2 

5.4 Modulation Depth 9960 Hz AM  
                   測試步驟：

a)  Calibrate Monitor to 30% ± 2% and record calibration Factor 

b)  Set Upper Alarm Limit for monitor 1 to   34.5 %. 

c)  Set Lower Alarm Limit for monitor 1 to   25.5 %. 

d)  Increase / decrease blending functions to check the function 

     of alarm indications. 

e)  Record the limits and the function of the alarm indications. 

f)  Repeat steps (a) through (e) for monitor 2 . 

5.5 Modulation Index 30 Hz FM  

                      測試步驟：

a)  Calibrate Monitor to 16.0. 

b)  Check Modulation Index for monitor 1 . 

c)  With simulator setup the Modulation Index shall be 16.0  ± 0.1. 

d)  Record the reading and the calibration factor. 

e)  Repeat steps (a) through (d) for monitor 2 . 

f)  Set Upper Alarm Limit for monitor  1  to   18.4 . 

g)  Set Lower Alarm Limit for monitor 1  to   13.6 . 

h)  Record the limits. 

I)  Repeat steps (f) through (h) for monitor 2 . 

5.6 Azimuth Accuracy and Calibration 

                     測試步驟：

a)  Set Testgenerator switch position to  0 

b)  Calibrate Testgenerator Azimuth to  0°  ± 0.1°. 

c)  Record TSG Azimuth reading and calibration factor. 

d)  Repeat steps (b) and (c) for monitor 2 . 

e)  Set transmitter alignment to an Azimuth reading of  0°  ± 0.1°. 

f)  Record Azimuth reading and transmitter setting. 

g)  Repeat steps (e) and (f) for monitor 2. 

5.7 Azimuth Alarm Limits and Indication 

                      測試步驟：

a)  Set Upper Alarm Limit for monitor 1 to      1.0 ° 

b)  Set Lower Alarm Limit for monitor 1 to  359.0 ° 

c)  Increase / decrease Azimuth settings or to check the function of alarm indications. 

d)  Record the limits and the function of the alarm indications. 

e)  Repeat steps (a) through (d) for monitor 2 . 

5.8 Identity Morse Code and Modulation  

                  測試步驟：

a)  Program Morse Code as 2.3.7 

b)  Calibrate  Identity Modulation for monitor 1 to  10%  ± 1% . 

c)  Record calibration factor and Identity Modulation reading. 

d) Repeat steps (a) through (c) for monitor 2 . 

5.9 Mod. Depth Identity AM Alarm Limits and Indication 

                   測試步驟：
a)  Set Upper Alarm Limit for monitor 1 to    11.5 %. 

b)  Set Lower Alarm Limit for monitor 1 to     8.5 %. 

c)  Record the limits. 

d)  Repeat steps (a) through (c) for monitor 2 . 

e)  Check Morse Code and Ident Alarm indication for following settings: 

	Identity Modulation   ≤ 2.0 % 
	Alarm On 

	Identity Modulation      5.0 %  
	Alarm Off 

	Identity Modulation     10.0 %  
	Alarm Off 

	Identity Modulation   CW On 
	Alarm On 

	Identity Modulation   CW Off 
	Alarm Off 


f)  Repeat step (e) for monitor 2 . 

5.10 RF - Phase 

                     測試步驟：

a)  Measure and record RF-Phase for transmitter 1 . 

b)  Add 20° to measured phase and record as RF-Phase upper limit. 

c)  Subtract 20° to measured phase and record as RF-Phase lower limit. 

d)  Repeat steps (a) through (c) for transmitter 2 . 

5.11 Switch over / Switch off Function 

                      測試步驟：

a)  Set transmitter 1  aerial and Monitor Bypass off. 

b)  Check on Frontpanel LCSU  TX 1 on and TX 2 off. 

c)  Remove one Monitor cable from simulator  (Check Monitor Alarm). 

d)  After 40 s  (Alarm Delay) check if TX 1 is off and TX 2 is on  (Switch over).  

e)  After 40 s  (Alarm Delay) check if TX 1 is off and TX 2 is off  (Switch off). 

f)  Repeat (a) through (e) with transmitter 2 aerial 

           6.  測試項目： Interference 

                  測試步驟：

a)  Connect the Spectrum Analyzer as shown in  Fig. 1.1 

b)  Spectrum Analyzer settings as in 2.3.7. 

c)  Select transmitter 1 aerial and transmitter 2 standby. 

e)  Measure and record the output signal. 

f)  Switch transmitter 1 off and measure and record the output signal. 

g)  The difference between the aerial transmitter and the standby transmitter shall be at least 50 dB. 

h)  Repeat  steps (c) through (f) with transmitter 2 aerial. 

          7.  測試項目： Blending Functions 

7.1 Demodulated Blending Functions 

                   測試步驟：

a)  check settings of switches S14 and S15 on the board BSG-D. 

b)  Setting for the Simulator set up shall be S14 / S15 open. 

c)  Connect oscilloscope channel 1 with connector “ Out 1/2 “ at testadapter DVOR 

d) Connect oscilloscope channel 2 with connector “ 30 Hz SYN “ at testadapter DVOR 

e)  Testadapter settings: 1st test level (Messebene 1) 

                                        Control (Uberwachung) 

                                        Switch position 1 - 4 

f)  Adjust all four demodulated Blending Functions to their maximum. 

g)  Record reading of the sinus/cosinus Blending levels. 

h) Use an oscilloscope to measure the peak to peak signals and record the output signals. 

I)  Repeat steps (e) through (h) with switch position  1 to 4 . 

j)  Output level depends on the Simulator set up used. 

7.2 Blending Functions 

                      測試步驟：

a)  Connect oscilloscope channel 1 with connector “ Out 1/2 “ at testadapter DVOR 

b) Connect oscilloscope channel 2 with connector “ 30 Hz SYN “ at testadapter DVOR 

c)  Testadapter settings: 1st test level  (Messebene 1) 

                                        Control (Uberwachung) 

                                        Switch position 5 - 8 

d)  Set Blending Functions to 65 %  /  99 %. 

e) Use an oscilloscope to measure the peak to peak signals and record the output signals. 

f)  The output signal shall be   6.0 Vpp for 65%  Blending level 

g)  The output signal shall be 10.0 Vpp for 99%  Blending level 

h)  Repeat steps (c) through (e) with switch position  5 to 8 . 

     8 .  測試項目： 9960 Hz Phase 

8.1 9960 Hz Phase Control Signals 

測試步驟： 
a) Connect oscilloscope channel 1 with connector “ Output SB 1 “ at testadapter DVOR 

b) Connect oscilloscope channel 2 with connector “ 30 Hz SYN “ at testadapter DVOR 

c)  Testadapter settings:  Regelung (Adjust) 

d)  Measure the peak to peak signals and record the output signals. 

e) Connect oscilloscope channel 1 with connector “ Output SB 2 “ at testadapter DVOR 

f)  Testadapter settings: Regelung (Adjust) 

g)  Measure and record the signal.  

8.2 9960 Hz Phase Monitor Signals 
測試步驟：
a)  Connect oscilloscope channel 1 with connector “ Output SB 1 “ at testadapter DVOR 

b) Connect oscilloscope channel 2 with connector “ 30 Hz SYN “ at testadapter DVOR 

c)  Testadapter settings:  Control (Uberwachung) 

d)  Measure the peak to peak signals and record the output signals. 

e) Connect oscilloscope channel 1 with connector “ Output SB 2 “ at testadapter DVOR 

f)  Testadapter settings:  Control (Uberwachung). 

g)  Measure and record the signal.  

8.3 Analog Monitor Phase 

                     測試步驟：

a)  Connect oscilloscope channel 1 with connector “ Out 1/2 “ at testadapter DVOR 

b)  Connect oscilloscope channel 2 with connector “ 30 Hz SYN “ at testadapter DVOR 

c)  Testadapter settings: 1st test level (Messebene1) 

                                        Control (Uberwachung) 

                                        Switch position 18 

d) Measure the peak to peak signals and record the output signals. 

f)  Level will change when RF-Phase is changed. 

            9.  測試項目： Simulated check of Antenna System 
測試步驟：

Check the position of S1 ( ASC-D ) – S1 must be closed for check of Ant. System 

a)  Switch Start Antenna Normal Operation on. 

b)  Read and record the Azimuth Value. 

c)  Switch to antenna 03 

d)  Read and record the Azimuth Value. 

e)  Repeat steps (c) and (d) up to antenna 49 . 

f)  Switch back to antenna 01 . 

	Antenna 
	Azimuth
	Error 
	Antenna
	Azimuth 
	Error 

	01 
	0°
	± 0.2° 
	27 
	187.2°
	± 0.2° 

	03 
	14.4 °
	± 0.2° 
	29 
	201.6°
	± 0.2° 

	05 
	 28.8°
	± 0.2° 
	31 
	216.6°
	± 0.2° 

	07 
	 43.2°
	± 0.2° 
	33 
	230.4°
	± 0.2° 

	09 
	 57.6°
	± 0.2° 
	35 
	 244.8°
	± 0.2° 

	11 
	 72.0°
	± 0.2° 
	37 
	259.2°
	± 0.2° 

	13 
	 86.4°
	± 0.2° 
	39 
	273.6°
	± 0.2° 

	15 
	 100.8°
	± 0.2° 
	41 
	288.0°
	± 0.2° 

	17 
	 115.2°
	± 0.2° 
	43 
	302.4°
	± 0.2° 

	19 
	 129.6°
	± 0.2° 
	45 
	316.8°
	± 0.2° 

	21 
	 144.0°
	± 0.2° 
	47 
	331.2°
	± 0.2° 

	23 
	 158.4°
	± 0.2° 
	49 
	345.6°
	± 0.2° 

	25 
	 172.8°
	± 0.2° 
	
	 
	 


          10.  測試項目：  Testgenerator 

                 測試步驟：

a)  Switch Testgenerator switch to following positions and check readings : 

	Position 
	Reading 

	0 
	TSG Azimuth  
	        0° 

	1 
	TSG Azimuth  
	      45° 

	2 
	TSG Azimuth  
	      90° 

	3 
	TSG Azimuth  
	    135° 

	4 
	TSG Azimuth  
	    180° 

	5 
	TSG Azimuth  
	    225° 

	6 
	TSG Azimuth  
	    270° 

	7 
	TSG Azimuth  
	    315° 

	8 
	TSG Mod. Depth 30 Hz AM 
	       0 % 

	9 
	TSG Mod. Depth 9960 Hz AM 
	       0 % 

	A 
	TSG Mod. Depth 30 Hz FM 
	  15.0 % 

	B 
	TSG Mod. Depth 30 Hz FM 
	  17.0 % 

	D 
	TSG RF - Level 
	199.0 % 


 b)  Switch Testgenerator switch normal position  0 

         11.  測試項目：  Modem 

                    測試步驟：

a)  Connect Remote Control with connector LGM on top of the cabinet and check communication between Remote Control and transmitter unit. 
二、TACAN測試

1.  測試項目：Certificate of Factory

確認TACAN裝備型號、序號，並紀錄之。

2.  測試項目：TRANSMITTER

2.1 Peak Power

測試步驟：

a) Select transponder 1 as main and switch on the beacon. 

b) Select the manual test "PEAK POWER". 

c) Take note the monitor readings and the reading of the external peak power meter. 

d) Changeover the main transponder and repeat the procedure
2.2 Pulse Spectrum

測試步驟：

a) Connect the spectrum analyzer as shown in Fig. 3.1. 

b) Adjust RF attenuation and Reference Level in order to set the noise level at approx. -70 dB on the display grid. 

Select: Frequency span/div = 1MHz 

Centre frequency   = nominal TX frequency 

Resolution BW    = 30KHz 

Video BW    = 100KHz 

c) Adjust the Reference Level in order to set the peak of the spectrum at the top of the display grid. 

d) Take note the level of the spectrum lines at ± 2MHz apart of the centre frequency. 

e) Select Frequency span/div = 200KHz and set the Reference Level in order to have the peak of the spectrum at the top of the display grid. 

f) Take note the level of the spectrum lines at ± 0.8MHz apart of the centre frequency. 

g) Changeover the main transponder and repeat the procedure. 

Note: Any lobe of the spectrum shall be of less amplitude than the adjacent lobe nearer the nominal channel frequency. 

2.3 Transmitter Frequency

測試步驟：

a) Connect the Universal Counter to the RF input signal of the transmitter driver (TTD module) of the main transponder; insert 30dB attenuation to protect the Counter. 

b) Turn on the main transponder 

c) Take note of the counter reading. 

d) Changeover the main transponder and repeat the procedure. 

2.4 Transmission Rate

測試步驟：

a) Connect the Universal Counter to TP1 of DPX module to count the transmitted pulses per second. 

b) Select 1sec. time gate and perform the measurement. 

c) Divide by 2 the counter reading to obtain the number of transmitted pulse pairs per second. 

d) Select the manual test "TRANSMISSION RATE". 

e) Take note of the results. 

f) Changeover the main transponder and repeat the procedure. 

Note: The test of the maximum transmission rate is described in para. 3.3.5 "OVERLOAD". 

2.5 Detected Pulse

測試步驟：

a) Display on the oscilloscope the detected pulses of the transmitter output signal (TP1 of DPX module). Use as sync signal the trigger COD (TP1 of TPR module) of the main transponder.  

b) Note: COD starts the "coder" circuit and the pulse pair generation. 

c) Perform the procedures 3.2.5.1 and 3.2.5.2. 

d) Changeover the main transponder and repeat the procedure. 

2.5.1  Peak Variation

測試步驟：

a) Select 10ms/div time base. 

b) By means of the vertical amplifier vernier and of the channel position knob of the oscilloscope, set the amplitude of the higher pulse to 8 division (as the grid of the scope) with the peak at the top of the grid. 

c) Measure the amplitude V# (number of division) of the smallest detected pulse. 

d) The peak power droop can be calculated with the formula: 

droop = 20* Log (8 div. / V# div.) 

e) Select the manual test "PEAK POWER DROOP" and take note of the results. 

2.5.2 Pulse Shape

測試步驟：

a) Select 1us/div time base. 

b) Use the channel position and the vertical amplifier vernier to set the displayed pulses between 0% and 100% reference lines on the scope grid. 

c) Set the horizontal trace position to perform the shape measurements: rise time, duration and decay time of the pulses. 

d) Select the manual test "PULSE SHAPE" and take note of the results. 

2.6 Coding

2.6.1 Pulse Pair

測試步驟：

a) Display on the oscilloscope the detected pulses (TP1/3 of DPX) using COD (TP1 of TPR of the main transponder) signal as trigger sync.                

b) Set the time base to 1us/div. 

c) Use the channel position and the vertical amplifier vernier to set the displayed pulses between 0% and 100% reference lines on the scope grid. 

d) Measure the time interval between the first and the second pulse of the pair, on the rising edge at 50% of amplitude. 

e) Select the manual test  "PULSE SPACING" and take note of the results. 

f) Changeover the main transponder and repeat the procedure. 

2.6.2 North Reference Pulses

測試步驟：

a) Display on the oscilloscope the detected pulses (TP1/3 of DPX) using as sync trigger the North Burst Gate (TP4 of TPR of the main transponder). 

b) Count the number of pulses composing a North Burst. 

c) Measure the spacing between the pulses of the burst. 

d) Changeover the main transponder and repeat the procedure. 

2.6.3 Auxiliary Reference Pulses

測試步驟：

a) Display on the oscilloscope the detected output signal (TP1/3 of DPX), using as sync trigger the Auxiliary Burst Gate  (TP3 of TPR of the main transponder). 

b) Count the number of pulses composing a Auxiliary  Burst. 

c) Measure the spacing between the pulses of the burst. 

d) Changeover the main transponder and repeat the procedure. 

2.7 Priority

2.7.1 North Pulses priority over Auxiliary Pulses
測試步驟：

a) Display on the oscilloscope the “Auxiliary Burst Gate” (TP3 of TPR) and the “North Burst Gate”  (TP4 of TPR) of the main transponder 

b) Use as sync trigger the “North Burst Gate”  (TP4 of TPR). 

c) Verify the priority of North Pulses over Auxiliary Pulses. 

d) Changeover the main transponder and repeat the procedure. 

2.7.2 North/Auxiliary Pulses Priority over Squitter Pulses
測試步驟：

a) Display on the oscilloscope the detected output signal (TP1/3 of DPX), using as sync trigger the “Auxiliary Burst Gate”  (TP3 of TPR of the main transponder). 

b) Verify the  priority of Auxiliary Pulses over Squitter Pulses 

c) Change the sync trigger to the “NORTH Burst Gate” signal (TP4 of TPR). 

d) Verify the priority of North Pulses over Squitter Pulses 

e) Changeover the main transponder and repeat the procedure. 

2.7.3 Identity Code Priority over Squitter Pulses
測試步驟：

a) Display on the oscilloscope the detected output signal (TP1/3 of DPX), using as sync trigger the “Auxiliary Burst Gate”  (TP3 of TPR). 

b) Preset the Identity Code :  “OOOH” (long duration). 

c) Verify the identity Code Priority over Squitter Pulses. 

d) Changeover the main transponder and repeat the procedure.  

2.7.4 North/Auxiliary Pulses Priority over Identity Code
測試步驟：

a) Display on the oscilloscope the detected output signal (TP1/3 of DPX), using as sync trigger the “Auxiliary Burst Gate”  (TP3 of TPR of the main transponder). 

b) Verify the priority of the Auxiliary Pulses over Identity Code. 

c) Use as sync trigger the “North Burst Gate” (TP4 of TPR of the main transponder). 

d) Verify the priority of North Pulses over Identity Code. 

e) Changeover the main transponder and repeat the procedure. 

3.  測試項目：RECEIVER

3.1 Sensitivity Threshold  
測試步驟：

a) Select the manual test  “ SENSITIVITY “. 

b) Take note of the minimum monitor reading exceeding the 70% of Reply Efficiency. 

c) Changeover the main transponder and repeat the procedure. 

The RF level of the interrogation signal at the TRC input can be derived from the level of the interrogation at the DPX patch panel using the formula: 

       “Int. Level TRC” = (“Int. Level patch panel” – 23dB) ±1.5dB; 

       23dB is the nominal attenuation due to the RF path “MIN-DPX-TRC”.  

3.2 Dynamic
測試步驟：

a) Select the manual test  "REPLY DELAY VARIATION WITH LEVEL"  (Nsfa=100). 

b) Verify, displaying with the scope the interrogations at TP1 of TRC, the different levels of the interrogation signals during the test.  

c) The sync signals are available on TP3 of MRB1 and of MRB 2, respectively for MON1 and for MON2. 

d) Verify monitor readings and maximum deviation from the nominal reply delay, level by level. 

e) Changeover the main transponder and repeat the procedure. 

3.3 Receiver Frequency
測試步驟：

a) Connect the Universal Counter to the RF input “Local Oscillator” of the receiver (TRC) of the main transponder; insert 10 dB attenuation to protect the Counter. 

b) Turn on the transponder under test and take note the counter reading. 

c) Changeover the main transponder and repeat the procedure. 

3.4 Selectivity
3.4.1 Bandwidth
測試步驟：

a) Select the manual test "BANDWIDTH". 

b) Take note the monitor readings. 

c) Changeover the main transponder and repeat the procedure. 

3.4.2 Adjacent Channel Rejection
測試步驟：

a) Select the manual test "ADJACENT CHANNEL REJECTION" 

b) Take note the monitor readings. 

c) Changeover the main transponder and repeat the procedure. 

3.5 Over Load
測試步驟：

a) Select the manual test "AUTOMATIC GAIN REDUCTION" that stimulate the receiver with 10000 ppps interrogations.  

b) Connect the Universal Counter to TP1 of DPX module to count the transmitted pulses per second. 

c) Select 1 sec. time gate, divide by 2 the result to have the number of transmitted pulse pair per second. 

d) Take note the results. 

e) Changeover the main transponder and repeat the procedure. 

3.6 Recovery Time
測試步驟：

a) Disable the echo suppression circuits. 

b) Select the manual test "RECOVERY TIME". 

c) Using the sync signal for manual tests, available on TP3 of MRB1/2 module, as external trigger, display on the oscilloscope: 

- the interrogation signals at the receiver input (TP1 of TRC module) of the main transponder: a single pulse (high level) preceding the interrogating pulse pair; 

- the reply signal (TP1/3 of DPX Module); 

      and check the reply pair transmission. 

d) Take note of the reply efficiency values. 

e) Enable the Short Echo suppression circuit. 

f) Check the absence of reply pair. 

g) Changeover the main transponder and repeat the procedure. 

3.7 Dead Time
測試步驟：

a) Select the manual test "DEAD TIME ". 

b) Using the sync signal for manual tests, available on TP3 of MRB1/2 module, as external trigger, display on the oscilloscope: 

- the "interrogation signal" (TP1 of TRC module) to the main transponder  

- and the relevant "reply signal" (TP1/3 of DPX). 

c) Check that: 

- the first interrogation pair activates a reply pair; 

- the second interrogation pair activates a reply pair only when it is delayed beyond the dead time threshold of the receiver. 

d) Changeover the main transponder and repeat the same procedure. 

3.8 Decoder
測試步驟：

a) Select the manual test "DECODER". 

b) Using the sync signal for manual tests, available on TP3 of MRB1/2 module, as external  trigger, display on the oscilloscope: 

- the "interrogation signal" (TP1 of TRC module) to the main transponder 

- and the relevant "reply signal" (TP1/3 of DPX module). 

c) Check levels and spacing of the interrogation pairs: 

- "low level" & "nominal spacing  ± 0.5 µsec.”  

- "high level" & "nominal spacing ±  2 µsec.” 

- "high level" & "single pulse" 

Note; Precise spacing measurements can be performed, more easily, by using the "interrogation signal" (gaussian) available on TP3 of MIN module instead of the signal on TP1 of TRC (logarithmic). 

d) Note down the monitor readings. 

e) Changeover the main transponder and repeat the same procedure. 

4.  測試項目：KEYER

4.1 Dot Duration
測試步驟：

a) Preset Identity Code: letter "E" (".") 

b) Turn on the main transponder and select the manual test "IDENTITY TIMING" 

c) Connect the Universal Counter to TP7 of MRA module: the output of the Morse Code Filter. 

d) Set the Counter to measure the Id Code duration; time interval between leading and trailing edge of the signal under test. 

e) Note down the monitor readings and the Counter reading. 

f) Changeover the main transponder and repeat the procedure. 

4.2 Dash Duration
測試步驟：

a) Repeat the procedure 3.3.1 replacing the Identity Code with the letter "T" ("-"). 

4.3 Repetition Period
測試步驟：

a) Use the chronometer to measure the time elapsed between two consecutive Id-Code emissions. 

b) Select the manual test "IDENTITY TIMING" and take note the monitor readings. 

c) Changeover the main transponder and repeat the procedure. 

4.4 Code Period and equalization
測試步驟：

a) Take note the monitor readings of the manual test "IDENTITY TIMING".
5.  測試項目：CONTROL/MONITOR

5.1 Demand Mode
測試步驟：

The DEMAND MODE can be set as follows : 

1  OFF                   Normal operation       

2  ON                     Demand Mode operation 

3  ON MAINS failure        Demand Mode operation in case of mains failure  

(battery operation). 

5.1.1 Demand Mode  “ON”
測試步驟：

a) Switch on the transponder main. 

b) Preset DEMAND MODE ON and, using the chronometer, measure the time interval after which the transponder is automatically set to “stand-by” status. 

c) Take note of the measured time. 

d) Preset DEMAND MODE OFF. 

e) Changeover the main transponder and repeat the test. 

5.1.2 Demand Mode  “ON MAINS failure”
測試步驟：

This procedure is applicable only when the standby emergency power 48 Vdc (battery) is available. 

a) Switch on the transponder main. 

b) Preset DEMAND MODE ON MAINS. 

c) Switch-off the MAINS and check that the beacon switches to standby condition. 

d) By means of the chronometer, measure the time interval after which the transponder is automatically set to “stand-by” status. 

e) Take note of the measured time. 

f) Restore the MAINS,  

g) Changeover the main transponder and repeat the procedure. 

5.2 Buzzer
測試步驟：

In case of  shut-down an alarm message is displayed and an acoustic indication is activated. 

a) Simulate the condition for the equipment shut-down; i.e.:  

- both monitors missing or faulty 

- both transponder missing (board/s  disconnected or faulty) 

- “ hard alarm ” due to the TACAN antenna.  

b) Verify that the message is displayed and the acoustic indication is activated.   

c) Silence the buzzer. 

5.3 Automatic Monitoring Cycle
測試步驟：

The Executive Monitoring of the Main Transponder is performed by the Automatic Monitoring Cycle; the results can be displayed on the operator terminal. 

Select the Automatic Monitoring Cycle and verify that monitors operate correctly performing the following tests. 

5.3.1 Reply Delay
測試步驟：

Monitor 1: 

a) Using as external trigger the "interrogation start" signal (TP4 of MIN1 module), display on the oscilloscope the "interrogation pulse pairs  (TP1 of MIN1 module) and the relevant "reply pairs  (TP1 of DPX module).  

b) Set channel position and amplitudes in order to display the pairs between the reference lines of the grid (0% and 100%). 

c) Measure the reply delay time, at 50% amplitude, between the rising edge of the first pulse of the interrogation and the rising edge of the first pulse of the reply.  

d) Note down the measured value and the monitor reading. 

e) Changeover the main transponder and repeat the procedure. 

 Monitor 2: 

f) Using as external trigger the "interrogation start" signal (TP4 of MIN2 module), display on the oscilloscope the "interrogation pulse pairs  (TP1 of MIN2 module) and the relevant "reply pairs  (TP3 of DPX module).  

g) Set channel position and amplitudes in order to display the pairs between the reference lines of the grid (0% and 100%). 

h) Measure the reply delay time, at 50% amplitude, between the rising edge of the first pulse of the interrogation and the rising edge of the first pulse of the reply.  

i) Note down the measured value and the monitor reading. 

j) Changeover the main transponder and repeat the procedure. 

Note: Testing described here above can be performed more easily (signals displayed on the oscilloscope are more stable) by means of the manual test  “PRESETTABLE” with: 

- Reply Delay measurement 

- Interrogation level = -40 dBm  

- Nominal spacing = 12 us (Mode X); 36 us (Mode Y)  

- Frequency deviation from nominal = 0 

- NSFA =100 

- Sync trigger TP3 of MIN. 

5.3.2 Reply Efficiency
測試步驟：

Note down the monitor readings. 

5.3.3 Pulse Spacing
測試步驟：

Already checked; see paragraph 3.2.3.1. 

5.3.4 Peak Power
測試步驟：

Already checked; see paragraph 3.2.1. 

5.3.5 Transmitter frequency
測試步驟：

Already checked; see paragraph  3.2.3. 

5.3.6 AUXILIARY reference burst counting
測試步驟：

Already checked; see paragraph 3.2.6.3. 

5.3.7 AUXILIARY reference burst spacing
測試步驟：

Already checked; see paragraph 3.2.6.3. 

5.3.8 NORTH reference burst counting
測試步驟：

Already checked; see paragraph 3.2.6.2. 

5.3.9 NORTH reference burst spacing
測試步驟：

Already checked; see paragraph  3.2.6.2. 

5.3.10 Antenna rotation frequency
測試步驟：

a) Connect  the Universal Counter to the signal “NORTH Burst Gate” (TP4 of TPR) of the transponder  MAIN and read  the 15Hz frequency of the reference group pulses.                                      

b) Take note of Counter and monitor readings 

c) Changeover the MAIN transponder and repeat the procedure. 

5.4 Routine check
測試步驟：

The Routine Check can be executed either automatically, if an automatic execution period has been set, or upon command from the operator. It is used to check the performance of main transponder and monitors by performing a series of measurements. 

These measurements do not alter the Automatic Monitoring Cycle nor beacon's performance. 

The Routine Check carries out the following measurements: 

o reply pulses spacing, 

o output pulses peak power, 

o transmission rate, 

o peak power droop, 

o reply efficiency, 

o transmitter frequency, 

o shape of the radiated pulses, 

o reply delay vs interrogation level, 

o reply efficiency vs interrogation level, 

o bandwidth, 

o adjacent channel rejection, 

o decoder check, 

o dead time, 

o recovery time, 

o echo suppression, 

o identity code, 

o identity timing, 

o interrogation pulse level (monitor 1), 

o interrogation pulse spacing (monitor 1),  

o interrogation pulse shape (monitor 1), 

o interrogation pulse level (monitor 2), 

o interrogation pulse spacing (monitor 2), 

o interrogation pulse shape (monitor 2). 

o North and Auxiliary reference group pulses counting, 

o number of Auxiliary reference bursts between two consecutive North reference bursts, 

o antenna rotation frequency, 

o North and  Auxiliary reference group spacing. 

Upon command from the operator; 

a) Turn on main transponder  

b) Perform a Routine Check and verify the results. 

c) Changeover the main transponder and repeat the procedure. 

Automatic execution; 

a) Preset the automatic execution period. 

b) Verify periodical and automatic executions of Routine Checks. 

c) Verify that Automatic Routine Checks are automatically stored and can be retrieved, displayed and printed. 

5.5 Diagnostics
測試步驟：

The diagnostics program is used to determine the efficiency of the transponder connected to the dummy load by means of a series of tests performed in sequence; any malfunctioning is indicated by suitable error messages on the PC. 

A functional check can be accomplished by removing one RF cables from patch panel of the the DPX, or by removing one board either from the transponder under test or from monitors and then verifying the displayed messages. 

a) Turn the beacon operating. 

b) Generate a deficiency in the equipment. 

c) Select "Diagnostic Test". 

d) Remove the deficiency. 

e) Changeover the main transponder. 

f) Generate again a deficiency in the equipment 

g) Select "Diagnostic Test" again. 

5.6 Data storage
測試步驟：

The I/O facilities carry out automatically the historical archive of the beacon. 

Data are recorded with date and time and can be retrieved to be displayed and/or printed. 

a) Using the historical archive available, carry out data search and data selection of: 

o monitor alarms 

o warning status 

o changes in beacon operation 

o changes in presettings 

o automatic "Routine Checks" 

o initializations. 

h) Verify printer operation. 

5.7 Preset mode
測試步驟：

The preset mode enables the operator to change equipment presettings. 

The following operational modes can be preset: 

o DME only, TAC only, TAC degradable DME 

o Demand mode 

o Standby mode 

o Reduced power 

o Monitors logic 

The following transponder parameters can be preset: 

o Channel & mode 

o Identity code 

o Transmission rate 

o Reply delay 

o Short echo suppression 

o Long echo suppression 

o Dead time 

o Sensitivity 

The following parameters, relevant to monitored parameters, can be preset: 

o Hard alarm threshold 

o Hard alarm delay  

o Soft alarm threshold 

o Soft alarm delay 

The presetting facility include: 

o Password presetting 

o Periodicity of automatic Routine Check. 

o Alarm Bypass  

DME only / TAC only / TAC degradable DME 

a) Select “TACAN ONLY” and operate the beacon. 

b) Simulate an azimuth alarm (e.g.: disconnect the antenna simulator). 

c) Verify the shut down condition. 

d) Remove the alarm condition and reset  the system. 

e) Select “TACAN degradable to DME” and operate the beacon. 

f) Simulate an azimuth alarm (e.g.: disconnect the antenna simulator). 

g) Verify the "main transponder" changeover and the operation as "degraded to DME". 

h) Verify the displayed message. 

i) Display on the oscilloscope the antenna detected signal  (TP1/3  of DPX) and verify that North and Auxiliary  reference groups are not transmitted.  

j) Remove the alarm condition and reset  the system  

k) Select “DME ONLY” and operate the beacon. 

l) Simulate an azimuth alarm.        

m) Verify that: 

o beacon operates as DME  

o displayed messages (there are not azimuth alarms) 

o . azimuth parameters are not monitorized

n) Display on the oscilloscope the output detected signal  (TP1/3  of DPX) and verify that the North and Auxiliary  reference group are not transmitted  

DEMAND MODE 

Already performed, see paragrph 3.5.1.   

STANDBY MODE 

Display on the oscilloscope the Dummy Load detected signal  (TP5  of DPX) and select :  

a) “Cold” standby 

Check the status of the stand-by transponder (off): 

o the relative TPS-T is off (green LED off) 

o the relative TTD is off (green LED off) 

o verify the displayed message. 

o verify that no signal is present on the dummy load (TP5 of DPX). 

b) "Normal” Standby 

Check the status of the the standby transponder (not operating): 

o the relative TPS-T is on (green LED on) 

o the relative TTD is off (green LED off) 

o verify the displayed messages 

o verify that no signal is present on the dummy load (TP5 of DPX).  

c) “Hot” standby 

Check the status of the the standby transponder (operating): 

o the relative TPS-T is on (green LED on) 

o the relative TTD is on (green LED on) 

o verify the displayed messages 

o verify the signal (square pulses) present on the dummy load (TP5 of DPX).  

Reduced Power 

a) Operate the beacon and note down the peak power meter reading. 

b) Select reduced power operation. 

c) Verify the beacon operation and the power meter reading. 

Monitor Logic 

a) Select monitor logic "Two of Two" and turn on the beacon. 

b) Generate an alarm condition in one monitor only (i.e. disconnect one rf cable on the DPX patch panel FM INT1/2) . 

c) Verify the shutdown condition. 

d) Reset the initial condition then select monitor logic "One of Two". 

e) Generate the same alarm condition as b). 

f) Verify that the beacon keeps operating. 

Channel & mode 

a) Operate the beacon and display on the scope the output signal detected (TP1/3 of DPX module); use as sync the trigger COD (TP1 of TPR) of the main transponder. 

b) Check with the spectrum analyzer the frequency of the transmitted signal RF. 

c) Select new "Channel & Mode" parameters. 

d) Check with the spectrum analyzer the frequency of the new RF channel. 

e) Check with the oscilloscope the new value of pulse pair spacing. 

Identity code 

Already performed, see paragraph 3.4. 

Transmission rate Constant/Variable 

a) Connect the Universal Counter to TP1 of DPX module and select 1 sec time gate. 

b) Select transmission rate CONSTANT. 

c) Perform the measurement as in paragraph 3.3.5 Overload. 

d) Note down the counter reading. 

e) Select transmission rate VARIABLE. 

f) Perform the measurement as in paragraph 3.3.5 Overload. 

g) Note down the counter reading. 

Reply delay 

a) Preset a new value of Reply delay. 

b) Perform the measurement as per paragraph 3.5.3.1 

Short Echo Suppression 

Already performed, see paragraph 3.3.6 Recovery Time. 

Long Echo Suppression  

a) Preset new values for the Long Echo Suppression: threshold –30 dBm and duration 200 us.  

b) Select the manual test  “Echo Suppression” and note down the monitor readings. 

Dead Time 

a) Preset a new value for the Dead Time (i.e. : 100 us). 

b) Perform the measurement as per paragraph  3.3.7. 

Sensitivity 

a) Preset a new value of Sensitivity Threshold (i.e.: -85 dBm). 

b) Perform the measurement as per paragraph 3.3.1. 

“Hard Alarm” threshold 

“Soft Alarm” threshold 

“Hard alarm"  delay 

“Soft alarm"  delay 

It is not possible to verify the above presets with external instrumentation, but is possible to change the values preset and verify their effect on the results of the executive monitoring (i.e.; longer/shorter alarm delay; hard/soft alarm type depending on the values of the thresholds preset) 

Password presetting 

Verify that the following operations are allowed: 

o delete a password 

o change the level of a password 

o add a new password 

Alarm By-pass 

a) Set Alarm Bypass " OFF " and operate the equipment. 

b) Simulate an alarm condition (i.e. disconnect the two rf cables on the DPX patch panel TO RX1 & TO RX2) . 

c) Verify the alarm condition and the messages displayed. 

d) Set Alarm Bypass " ON" for alarms activated in c). 

e) Operate the equipment. 

f) Simulate again the alarm condition as per point b). 

g) Verify the alarm messages and the equipment still in operation. 

Periodicity of automatic Routine Check. 

Already performed in paragraph  3.5.4.   

5.8 Power Amplifier
測試步驟：

a) Operate the Main Transponder 

b) Display on the oscilloscope the output detected signal  (TP1/3 of DPX) and the modulating signal of the  AKF module  (TP2 of AKF1 or AKF2 or ... AKF8). 

c) Use as a sync trigger for the oscilloscope the signal  COD  (TP1 of TPR). 

d) switch OFF one or more AKF module(s) (max two modules at time): 

o verify the  green LED on the AKF module(s) turns OFF 

o verify, on the oscilloscope, the modulating signal turns OFF. 

e) switch ON again the AKF module(s): 

o verify the  green LED on the AKF module(s) turns ON 

o verify, on the oscilloscope, the modulating signal turns ON. 

5.9 Master Controller Changeover
測試步驟：

a) Select controller CTR1 (CTR2) as master. 

b) Check the 1st green led lit on CTR1 (CTR2). 

c) Check the operation of the master controller performing "Diagnostic Test" over TRX1 and then TRX2. 

6.  測試項目：IFV AND IFA INTERFACES

6.1 Interfacing with associated VHF equipment (IFV) (optional)
測試步驟：

a) Connect the “Test set IFV” to the connector IFV. 

b) Verify the operation of the transponder and the correct emission of the Identity Code with the following operational presettings: 

o TACAN master trigger 

o TACAN master code 

o TACAN slave trigger 

o TACAN slave code 

c) Verify the “automatic” recovering to Independent Mode when the associated equipment (master) fails, with the following operational presettings: 

o ON SIGNAL (the transponder receives a Faulty Signal from the associated VHF facility)  

o ON SENSING (the transponder senses the ID code from the associated VHF facility missing)  

6.2 TACAN Antenna Interface (IFA)
測試步驟：

a) Connect the “Test set IFA” to the Tacan antenna connector.  

b) Verify the operation of the transponder and the correct interfacing of the following signals exchanged between the transponder and the antenna simulator: 

Applicable to any type of Tacan Antenna System  

o Antenna switch ON/OFF  (from transponder to simulator)  

o Antenna Alarms:  (from simulator to transponder) 

Soft failure 

Hard failure 

Applicable only to ELTA 

o Shut down  (from simulator to transponder). 

7.  測試項目：BATTERY CHARGER & POWER SUPPLY

測試步驟：

a) Check the correct operation of the equipment alternating the supply power applied to the beacon (mains or battery) 

b) Switching from mains to battery and then back to mains again check that the equipment keeps operating correctly (without any interruptions). 

c) Simulate a failure of one AC/DC power supply module at time (remove the module) and verify the correctness of the messages displayed.  

d) Simulate a mains blackout, then reduce the level of the DC supply (simulating the battery discharging) and check: at first the signaling indicating Battery Pre-depletion and finally the activation (open) of the Battery breaker. 

e) Restore Mains supply and check that the Battery breaker is automatically re-armed (close). 

第三章 測試結果

依據第二章所述測試步驟及測試項目所量測得到之測試結果與數據如下：

一、DVOR

1.  Certificate of Factory Acceptance
Stationtype：              DVOR  100  W   

Part Number：              97991  28488   
Serial Number：           04118        
2.  Power Supply and Converters
2.1 +54 Volt Power Supply
Input Voltage：
230 VAC + 15%        U in：     227    V

Output Voltage：
+ 54 VAC + 1.60V    U out：     54     V

2.2 DC – Converter DCC-28
Output Voltage：                  BP-T TX 1    BP-T TX 2

+ 28.0 VAC + 1.70V   U out：   27.4  V        27.4   V

2.3 DC – Converter DCC-MV
Output Voltage：                  BP-T TX 1    BP-T TX 2

+ 28.0 VDC + 1.70V   U out：   27.4  V         27.4   V

+ 15.0 VDC + 0.75V   U out：   14.8  V         14.7   V

+ 5.2 VDC + 0.18V    U out：       5    V             5     V

- 15.0 VDC + 0.75V   U out：     -15   V           -15    V

2.4 DC – Converter DCC-05
Output Voltage：                BP-CD M 1   BP-CD M 2   BP-CD K

+5.2 VDC + 0.156V  U out：  5.17   V         5.24   V        5.21  V
Modem Voltage：                 BP-CD

+12.0 VDC + 0.60V  U out：  12.7    V
-12.0 VDC + 0.60V  U out：  -12.2   V

2.5 DC – Converter MV/D
Output Voltage：                MOB-A-ASU

-24.0 VDC + 1.20V  U out：  -24.26   V

-15.0 VDC + 0.60V  U out：  -15.1    V

+15.0 VDC + 0.60V  U out：    15     V

+5.2  VDC + 0.18V  U out：   5.16    V

3. Transmitter
3.1Transmitter Carrier and Sideband Frequencies
Carrier frequency tolerance：+0.001%

Upper sideband +9960 Hz  （Tolerance according ICAO：+1%）
Lower sideband –9960 Hz  （Tolerance according ICAO：+1%）



                TX 1       Difference          TX 2         Difference

Selected
Frequency                 （MHz）    （KHz）     （MHz）     （KHz）
Carrier 108.0 MHz   108.000082                        107.999998 
Upper sideband         108.010041   8959            108.009999      9961
Lower sideband         107.990121   9961            107.990040      9958

Carrier 113.0 MHz    113.000079                       112.999999

Upper sideband         113.010038   9959            113.009999      9960 
Lower sideband         112.990119   9953            112.990040      9959
Carrier 117.9 MHz   117.900089                        117899999 

Upper sideband         117.910049   9960            117.909959      9960
Lower sideband         117.890128   9961            117.890039      9960
Customer designated Frequency：     113.3      MHz
Carrier                       113.300204                        113.310060

Upper sideband         113.310164   8960             113.310020     9960
Lower sideband         113.290243   9961             113.290100     9960
3.2    Carrier Output Power
　　　　　　　　　　                       TX 1　 　      　　  TX 2　

Carrier Power programmed　 P out：   100   W　 P out：   100   W
TX-1/2  Adjustment　　　　　　　　　　　　　　　　　　　　　　　　
Carrier Power measured　       P out：   100   W　 P out：   100   W
3.3
Phase Control Voltage
Phase Control Voltage
                        TX 1                  TX2

+ 5.0 VDC  ( 2.5 V                                       4.57    VDC       5.51    VDC
TX-1/2  BITE ADC_1　                              BU_PH_C1　   BU_PH_C1

3.4
Modulation
30 Hz AM




      TX 1                                     TX 2

Modulation programmed              29.5    %                               29.5    %

TX-1/2  Adjustment            Mod.Depth 30 Hz AM         Mod.Depth 30 Hz AM

Modulation measured                    30     %                                 30     %

30 % + 0.2 % 

3.5
Modulation Depth Identity AM




      TX 1                                     TX 2

Modulation programmed              9.8    %                                 9.8    %

TX-1/2  Adjustment            Mod.Depth 30 Hz AM         Mod.Depth 30 Hz AM

Modulation measured                  10.1   %                             10.1    %

10 % ± 1.0 %
3.6
Identity Morse Code





     TX 1                                TX 2

Morse Code programmed                      TNN*                              TNN*     

TX-1/2  Adjustment                    Identity Morse Code        Identity Morse Code

3.7 
Spectrum





TX 1 CSB       TX 2 CSB

f。± 19920 Hz  -53 dB                     -69.59  dB        -68.00  dB

f。± 29880 Hz  -53 dB                    -75.12  dB        -75.97  dB

f。± 39840 Hz  -77 dB                    -77.85  dB        -77.80  dB

f。± 49800 Hz  -77 dB                    -78.00 dB         -78.00  dB

4.  SBO Characteristics
4.1
SBA/SBB Output Power




           TX 1                   TX 2

SBA Power programmer  Level：   48   %    Level：  46   %
TX-1/2  Adjustment                SBA Power Level      SBA Power Level
SBA Power measured               P out：    30 W           P out：  30  W
15W / 30 W ± 0.5 W                       SBA out                       SBA out
SBB Power programmer  Level：  46  %    Level：  47  %
TX-1/2  Adjustment                SBB Power Level        SBB Power Level
SBB Power measured               P out：   30  W            P out：    30   W
15W / 30 W                                     SBB out                       SBB out

4.2
9960 Hz Amplitude Modulation




              TX 1                         TX 2

SBA Phase programmer     Phase：    120    。                    120    。
TX-1/2  Adjustment            SBA RF-Phase adjust.   SBA RF-Phase adjust
.

Mon. measured                                  30.3    %                          30.3    %

30% ± 2%                    Mod. Depth 9960 Hz AM    Mod. Depth 9960 Hz AM

4.3
Spurious Signals
 TX 1 SBA       TX 1 SBB

f。± 19920 Hz  -30 dB    -59.53  dB      -59.10  dB

f。± 29880 Hz  -50 dB    -76.36  dB      -74.30  dB

f。± 39840 Hz  -60 dB    -78.08  dB      -77.24  dB

f。± 49800 Hz  -60 dB    -80.96  dB      -81.12  Db



   TX 2 SBA       TX 2 SBB

f。± 19920 Hz  -30 dB    -59.71  dB      -59.34  dB

f。± 29880 Hz  -50 dB    -74.91  dB      -73.05  dB

f。± 39840 Hz  -60 dB    -78.14  dB      -77.33  dB

f。± 49800 Hz  -60 dB    -80.75  dB      -80.60  dB

4.4
Carrier Suppression
TX 1 USB      TX 2 USB

nom. SBA Power

nom. SBA Phase  >30 dB     -57.81  dB      -59.48  dB
20 % SBA Power

0° SBA Phase  >30 dB         -59.90  dB      -61.39  dB
20 % SBA Power

270° SBA Phase  >30 dB     -60.31  dB      -60.57  dB
40 % SBA Power

0° SBA Phase  >30 dB         -62.26  dB      -65.14  dB
40 % SBA Power

270° SBA Phase  >30 dB     -60.09  dB      -61.09  Db

TX 1 LSB        TX 2 LSB

nom. SBB Power

  >30 dB     -60.18  dB      -60.11  dB

20 % SBB Power

                                      >30 dB    -57.00  dB      -59..08  dB
40 % SBB Power

                                      >30 dB     -58.56  dB      -61.77  dB

5. Monitor Calibration and Alarm Limits
5.1
Input Sensitivity
                                           Monitor 1       Monitor 2

Digital Ctrl. Attenuation         0     dB          0    dB

Calibration Factor                  23.7    %        25.5   %

Level       100 % ± 5 %           104    %        104     %

5.2     RF Level
                                       Monitor 1          Monitor 2

Upper Limit 125 %            125     %            125    %

Alarm Indication：          OK   checked    OK   checked

Lower Limit 75 %              75      %             75    %

Alarm Indication：          OK   checked    OK   checked

5.3
Reference Modulation 30 Hz AM
                                       Monitor 1            Monitor 2

Calibration Factor             99.8    %              100    %

Upper Limit 34.5 %           34.5   %               34.5   %

Alarm Indication ：         OK   checked      OK   checked

Lower Limit  25.5 %         25.5    %              25.5   %

Alarm Indication ：         OK   checked      OK   checked

5.4      Modulation Depth 9960 Hz AM
                                       Monitor 1          Monitor 2

Calibration Factor             99.7    %             100    %

Upper Limit 34.5 %           34.5   %              34.5   %

Alarm Indication ：         OK   checked     OK   checked

Lower Limit  25.5 %         25.5    %             25.5   %

Alarm Indication ：         OK   checked     OK   checked

5.5      Modulation Index 30 Hz FM
                                              Monitor 1       Monitor 2

Calibration Factor                    102    %         102.3    %

30 Hz FM Index 16.0 ± 0.1      16                    16      
Upper Limit 18.4                      18.4                 18.4    
Lower Limit 13.6                     13.6                  13.6    
5.6      Azimuth Accuracy and Calibration
                                   TX/MO. 1        TX/MO. 2

Calibration Factor         359.9   。             0     。
Monitor 1/2 Calibration              calibrate Azimuth    calibrate Azimuth

Azimuth   0.0° ± 0.1°                              0.1    。                   0.1    。
Monitor 1/2 Measurement          TSG Azimuth        TSG Azimuth

Calibration Factor                                7.1    。                  7      。
TX 1/2 Adjustment                     Azimuth Alignment     Azimuth Alignment

Azimuth   0.0° ± 0.1°                             0.1    。                          0     。
Monitor 1/2 Measurement           Azimuth             Azimuth

5.7      Azimuth Alarm Limits and Indication
                                  Monitor 1                   Monitor 2

Upper Limit  1°              1     。                        1    。
Alarm Indication           OK   checked             OK   checked

Lower Limit  359°        359     。                      359    。
Alarm Indication：   OK   checked                 OK   checked

5.8    Identity Morse Code and Modulation




Monitor 1      Monitor 2

Morse Code programmed        TNN              TNN     

Calibration Factor                     99    %         99    % 

Identity AM 10% ± 0.2%         10.1   %       10.0   % 
5.9    Mod. Depth Identity AM Alarm Limits and Indication
                                      Monitor 1       Monitor 2

Upper Limit 11.5 %           11.5     %        11.5    %

Lower Limit  8.5 %            8.5     %         8.5     %

Morse Code Alarm：              
         Monitor 1          Monitor 2

Ident Alarm：                                            Indication          Indication

Identity Modulation  ≦2.0%   Alarm On：   OK                    OK    






Only Morse Code

Identity Modulation    5.0%  Alarm Off：       OK                  OK    
Identity Modulation   10.0%  Alarm Off：      OK                  OK    
Identity Modulation   CW On   Alarm On：  OK                    OK    
Identity Modulation   CW Off Alarm Off：   OK                    OK    
Ident Alarm：
Identity Modulation  >11.5%   Alarm On：   OK                    OK    
Identity Modulation   10.0%  Alarm Off：     OK                    OK    
Identity Modulation  < 8.5    Alarm On：       OK                    OK    
Identity Modulation  nominal Alarm Off：     OK                    OK    
5.10
RF – Phase
TX 1           TX 2

TX 1/2 Measurement                          48    。        48   。
Upper Limit programmed                  68   。           68  。
Lower Limit programmed                  28  。            28  。
5.11 Switch over / Switch off Function
TX 1 aerial


           TX 1         TX 2

                                                           OK           Ok   

                                                           On            Off

Monitor Alarm                                  OK           Ok   
                                                           Off            On

Monitor Alarm                                   OK           Ok   

                                                           Off            Off
TX 2 aerial


          TX 1         TX 2

                                                          OK           Ok   

                                                           On           Off

Monitor Alarm                                   OK           Ok   
                                                          Off            On

Monitor Alarm                                   OK           Ok   
                                                          Off           Off
6.   Interference
TX 1 aerial

 Reference Level：          -0.05  dB

TX 1 off                     Difference > 50 dB         OK checked
TX 2 aerial

 Reference Level：          -0.08  dB

TX 2 off                     Difference > 50 dB        OK  checked

7.    Blending Functions

7.1      modulated Blending Functions
                                                                TX 1     TX 2      TX 1     TX 2

Testadapter： TX 1/2 Adjustment ASU

Testpoint：1  SBA Sinus Blending       51.7 %   52.1 %   5.6 Vpp  5.6 Vpp
Testpoint：2  SBA Cosinus Blending   51.7 %  52.1 %    5.6Vpp   5.6 Vpp
Testpoint：3  SBB Sinus Blending        51.7 %   52.1 %  5.6 Vpp 5.6 Vpp Testpoint：4  SBB Cosinus Blending  51.7 %  52.1 %    5.6Vpp  5.6Vpp
Level depending on Simulator – Set used

7.2    Blending Functions

Testadapter： TX 1/2 Adjustment ASU        BF 65%      BF 99%

Testpoint：5  SBA Sinus Blending                 7.1 Vpp     10.8  Vpp

Testpoint：6  SBA Cosinus Blending            7.1 Vpp     10.8  Vpp

Testpoint：7  SBB Sinus Blending                7.1  Vpp     10.7  Vpp

Testpoint：8  SBB Cosinus Blending           7.1  Vpp     10.8  Vpp










                    6.0Vpp±1.5V    10.0Vpp±1.5V

8.   9960 Hz Phase
8.1     9960 Hz Phase Control Signals

Testadapter：
 
〝Regelung〞
Signal：
Output SB 1

RF – Phase Control SB1      11.2   Vpp

Output SB 2

RF – Phase Control SB2      11.0   Vpp

Level depending on Simulator – Set used

8.2
9960 Hz Phase Monitor Signals

Testadapter：
 
〝Uberwachung〞
Signal：
Output SB 1

RF – Phase Control SB1      10.8   Vpp

Output SB 2

RF – Phase Control SB2      11.0  Vpp

Level depending on Simulator – Set used

8.3
Analog Monitor Phase

Testadapter：   
Signal：
Testpoint：18
  Phase between two 9960 Hz signals      11.2   Vpp

Level depending on RF – Phase 

and Simulator – Set used

9.   Simulated check of Antenna System

Start Antenna        Azimuth
   Azimuth      Error   Azimuth      Error

Normal Operation   nominal      measured
            measured

TX 1
 
  TX 2


    1
                0°      
  0.1  。   0.1  。    359.9 。   -0.1  。

    3
              14.4°              14.4  。    0   。     4.3  。   -0.1  。

    5
              28.8°  
 28.8  。    0   。     28.7 。   -0.1  。

    7

  43.2°  
 43.2  。    0   。     43.1 。   -0.1  。

    9
              57.6°   
 57.6  。    0   。     57.5 。   -0.1  。
11

  72.0°               72.0  。    0   。     72.0 。     0   。
13

  86.4°  
 86.4  。    0   。     86.4 。     0   。
15

  100.8°  
 100.8 。    0   。    100.8 。     0   。
17

  115.2°  
 115.2 。    0   。    115.2 。     0   。
19

  129.6°  
 129.7 。   0.1  。    129.6 。     0   。
21

  144.0°  
 144.0 。    0   。    144.0 。     0   。
23

  158.4°  
 158.4 。    0   。    158.3 。   -0.1  。
25

  172.8°  
 172.8 。    0   。    172.7 。   -0.1  。
27

  187.2°  
 187.2 。    0   。    187.1 。   -0.1  。
29

  201.6°  
 201.5 。  -0.1  。    201.5 。   -0.1  。
31

  216.0°  
 216.0 。    0   。    215.9 。   -0.1  。
33

  230.4°  
 230.3 。  -0.1  。    230.3 。   -0.1  。
35

  244.8°  
 244.8 。    0   。    244.7 。   -0.1  。
37

  259.2°  
 259.1 。  -0.1  。    259.1 。   -0.1  。
39

  273.6°  
 273.6 。    0   。    273.5 。   -0.1  。
41

  288.0°  
 288.0 。    0   。    287.9 。   -0.1  。
43

  302.4°  
 302.4 。    0   。    302.3 。   -0.1  。
45

  316.8°  
 316.8 。    0   。    316.7 。   -0.1  。
47

  331.2°  
 331.2 。    0   。    331.1 。   -0.1  。
49

  345.6°  
 345.7 。   0.1  。    345.5 。   -0.1  。
Spread ± 0.2°

       

               ±  0.1 。                 ±  0.1  。
10 Testgenerator
Normal Position：0

For different Testgenerator switch position refer to ATP

Different switch position：      OK   checked

11 Modem
Modem：
LGM 28.8


Build in    OK   Connection：  OK  

二、TACAN

1.  測試項目：Certificate of Factory

2.  測試項目：TRANSMITTER

2.1  Peak Power

Limit value  :  ≥ 3 KWp 

 TRX1 

 MON 1                                        >3         KWp  

 MON 2                                        >3         KWp 

 Measured peak power                >3         KWp  

 TRX2 

MON 1                                      >3         KWp  

MON 2                                      >3         KWp 

Measured peak power              >3         KWp  

2.2  Pulse Spectrum

Limit value at ±2 MHz:                at least 67 dB below the peak 

TRX 1                                       72       dB             

TRX 2                                       72       dB    

Limit value at ± 0.8 MHz: at least 47 dB below the peak 

TRX 1                                       58       dB             

TRX 2                                       58       dB             

2.3  Transmitter Frequency

Preset value :                             1174      MHz 

Max. deviation value:              0.01761 MHz  ( ± 0.0015% of preset value) 

TRX 1                                       1174.0031    MHz 

TRX 2                                       1174.0031    MHz 

2.4  Transmission Rate

Limit value        X mode:      3600 ± 90 ppps 

                      Y mode :     3573 ± 90 ppps 

                                       ■  Mode X           □  Mode Y 

TRX 1 

MON 1                       3602   .ppps       3581   ppps  

MON 2                       3600   .ppps       3577   ppps  

Measured value         3601   ppps       3578   ppps  

TRX 2 

MON 1                       3601   .ppps       3578   ppps  

MON 2                       3600   .ppps       3578   ppps  

Measured value         3602   ppps        3577   ppps  

2.5  Detected Pulse

2.5.1  Peak Variation

Limit value:  max 0.5 dB 

TRX 1 

MON 1                                    0.1      dB  

MON 2                                    0.1      dB  

Measured value                      0.1      dB  

TRX 2 

MON 1                                    0.1      dB  

MON 2                                    0.1      dB  

Measured value                      0.1      dB  

 2.5.2  Pulse Shape

Limit values 

Rise Time                        :2.5 µs (+0.5, -1µs) 

Decay Time                     :2.5 µs (+0.5, -1µs) 

Width                               :3.5 µs (+0.5, -0.5µs) 

MON 1               MON 2         Measured value 

TRX 1  

First pulse  

Rise time                    1.97      µs          1.94      µs          1.96      µs 

Decay                         2.13      µs          2.11      µs          2.10      µs

Width                          3.49      µs          3.47      µs          3.47      µs  

Second pulse 

Rise time                    2.03      µs          2.00      µs          2.01      µs 

Decay                         2.15      µs          2.13      µs          2.16      µs

Width                          3.52      µs          3.51      µs          3.52      µs  

TRX 2  

First pulse  

Rise time                    1.99      µs          1.95      µs          1.97      µs 

Decay                         2.11      µs          2.07      µs          2.10      µs

Width                          3.46      µs          3.45      µs          3.44      µs  

Second pulse 

Rise time                    2.04      µs          2.00      µs          2.00      µs 

Decay                         2.13      µs          2.09      µs          2.10      µs

Width                          3.48      µs          3.46      µs          3.47      µs  

2.6  Coding

2.6.1  Pulse Pair

Limit value mode X  : 12 µs  (±0.1µs) 

mode Y : 30 µs  (±0.1µs) 

■  Mode X             □  Mode Y 

TRX 1 

MON 1                                          11.98      µs          30.00    µs  

MON 2                                          11.98      µs          30.00    µs  
Measured value                            11.98      µs          30.00    µs  
TRX 2 

MON 1                                          11.98      µs          30.00    µs  

MON 2                                          11.98      µs          30.00    µs  
Measured value                            11.98      µs          30.00    µs  
2.6.2  North Reference Pulses

TRX 1                 TRX 2           Limit value 

  ■  Mode X 

Pulse pairs number                OK.     (ok)         OK      (ok)        12 

Spacing between pairs           30        µs           30       µs     30 µs (±0.1µs) 

  □  Mode Y 

Pulse pairs number                 OK.     (ok)         OK      (ok)        13 

Spacing between pairs           30        µs           30       µs    30 µs (±0.1µs) 

2.6.3  Auxiliary Reference Pulses

TRX 1               TRX 2           Limit value 

  ■  Mode X 

Pulse pairs number             OK.     (ok)         OK     (ok)          12 

Spacing between pairs         24        µs         24       µs    24 µs (±0.1µs) 

  □  Mode Y 

Pulse pairs number             OK.     (ok)         OK     (ok)          13 

Spacing between pairs         15        µs         15       µs    15 µs (±0.1µs) 

2.7  Priority

     TRX 1             TRX 2 

2.7.1  North Pulses priority over Auxiliary Pulses
    OK     (ok)       OK    (ok) 

2.7.2  North/Auxiliary Pulses Priority over Squitter Pulses
    OK     (ok)       OK    (ok) 

2.7.3  Identity Code Priority over Squitter Pulses
    OK     (ok)       OK    (ok) 

2.7.4  North/Auxiliary Pulses Priority over Identity Code
    OK     (ok)       OK    (ok) 

3.  測試項目：RECEIVER

3.1  Sensitivity Threshold  
Limit value                     : -92 dBm ; reply efficiency > 70% 

MON 1           MON 2  

TRX1                             -95  dBm              80  %              82  %  

TRX1                             -95  dBm              84  %              81  %  

3.2  Dynamic
Reply Delay Preset :      50.00    µs 

Interrogating            Error                     TRX1                 TRX2 

Level (dBm)          Limit (µsec) 

- 10                    ± 0,2                      OK     (ok)           OK      (ok)       

- 30                    ± 0,2                      OK     (ok)           OK      (ok)       
- 50                    ± 0,2                      OK     (ok)           OK      (ok)       

- 70                    ± 0,2                      OK     (ok)           OK      (ok)       

- 89                    ± 0,4                      OK     (ok)           OK      (ok)       

3.3  Receiver Frequency
Local Oscillator freq.:                 1174 MHz         ( = transmitter freq. ) 

Nominal RX frequency:       (L.O.  freq. ± 63MHz) 

Limit value:                               0.02348 MHz       (L.O. freq. ± 0.002%) 

TRX 1 Receiver :                     1174.0031      MHz 

TRX 2 Receiver :                     1174.0031      MHz 

3.4  Selectivity
3.4.1  Bandwidth
Limit value              : reply efficiency 70% min. 

: interrogation level –89dBm 

MON 1               MON 2 

TRX 1 

+ 200 KHz                87      %            86      % 

- 200 KHz                 91      %            85      % 

TRX 2   

+ 200 KHz                92      %            87      % 

- 200 KHz                 88      %            90      % 

3.4.2  Adjacent Channel Rejection
Limit value         : reply efficiency 15% max. 

: interrogation level –10dBm 

MON 1            MON 2 

TRX 1 

+ 900 KHz                1      %            1      % 

- 900 KHz                 1      %            3      % 

TRX 2   

+ 900 KHz                2      %            1      % 

- 900 KHz                 2      %            3      % 

3.5  Over Load
Limit value             : 5400 ppps  ±  150    ( TACAN - variable ) 

TRX1                          TRX2 

  MON1                                5325       ppps            5322       ppps 

  MON2                                5327       ppps            5325       ppps 

  Measured value                 5324       ppps            5323        ppps 

3.6  Recovery Time
MON 1             MON 2                Limit value 

Reply efficiency 

 TRX 1 

   Echo suppression ON            OK.      (ok)        OK.      (ok)          <15% 

   Echo suppression OFF          OK.      (ok)        OK.      (ok)          >70% 

 TRX 2 

   Echo suppression ON            OK.      (ok)        OK.      (ok)          <15% 

   Echo suppression OFF          OK.      (ok)        OK.      (ok)          >70% 

3.7  Dead Time
Preset value                                60   sec. 

MON 1            MON 2        Limit value 

Reply efficiency 

TRX 1       

Reply to interrogation pairs 

Under Dead Time threshold       OK    (ok)         OK     (ok)      <15% 

Dead Time threshold                  OK    (ok)         OK     (ok)      >70%            

TRX 2 

Reply to interrogation pairs 

Under Dead Time threshold       OK    (ok)         OK     (ok)          <15% 

Dead Time threshold                  OK    (ok)         OK     (ok)          >70%            

3.8  Decoder
Spacing           Level           MON 1         MON 2          Limit value 

     (µsec)            (dBm)                                               Reply efficiency 

Mode     ■ X     □ Y 

TRX1    10.0    34.0    - 10 dBm         1    %            5    %             <15% 

             11.5    35.5    - 89 dBm         92   %           87   %             >70% 

             12.5    36.5    - 89 dBm         83   %           82   %             >70%

14.0    38.0    - 10 dBm         2    %            2    %              <15% 

single pulse   - 10 dBm         2    %            2    %              <15% 

                X       Y                         MON 1          MON 2 

TRX2    10.0    34.0   - 10 dBm          2    %            2    %              <15% 

             11.5    35.5   - 89 dBm          91   %           92   %              >70% 

             12.5    36.5   - 89 dBm          90   %           88   %              >70%

14.0    38.0   - 10 dBm           6    %            2    %               <15% 

single pulse  - 10 dBm           3    %            2    %               <15% 

4.  測試項目：KEYER

4.1  Dot Duration
Limit value  : 100 … 160 msec 

MON 1                 MON 2                 Measured  

 value 

 TRX 1                130     msec         130     msec          131     msec   

 TRX 2                129     msec         129     msec          129     msec   

4.2  Dash Duration
Limit value  : 300 … 480 msec 

MON 1                 MON 2                Measured  

 value 

 TRX 1                 387     msec         386     msec          387     msec   

 TRX 2                 385     msec         385     msec          386     msec   

4.3  Repetition Period
Limit value  : max  40 sec  

MON 1                 MON 2                Measured  

value 

 TRX 1                 33     sec             33     sec                33     sec   

 TRX 2                 33     sec             33     sec                33     sec   

Limit value                             : max  40 sec  

4.4  Code Period and equalization
Limit value                 : Period     741µs (± 0.1µs) 

                                        : Equaliz. spacing    100µs (± 0.1µs) 

MON 1                 MON 2      

    TRX 1                          

       Period                   741.0    µs          741.0    µs  

       Equalization          100.0    µs          100.0    µs  

    TRX 2                          

       Period                   741.0    µs          741.0    µs  

       Equalization          100.0    µs          100.0    µs  

5.  測試項目：CONTROL/MONITOR

5.1  Demand Mode
5.1.1  Demand Mode  “ON”
Delay” Preset Value                    20    sec. 

TRX 1                                         22    sec.

TRX 2                                         22    sec.

5.1.2  Demand Mode  “ON MAINS failure”
Delay” Preset Value                   20    sec. 

TRX 1                                         22    sec.

TRX 2                                         22    sec.

5.2  Buzzer
Type of shut-down                       BEACON FAULTY      

Buzzer                                        OK      (ok) 

5.3  Automatic Monitoring Cycle
5.3.1  Reply Delay
Preset value                50.00    µs  

Limit value                    ±  0.1 µs  

MON 1               MON 2               Measured  

 value 

TRX 1                          50.00    µs          49.97    µs           49.99    µs 

TRX 2                          50.01    µs          50.00    µs           50.00    µs 

5.3.2  Reply Efficiency
MON 1           MON 2  

 TRX 1                           87    %          90    %  

 TRX 2                           92     %         92    %  

5.3.3  Pulse Spacing                                                                   OK    (ok)
5.3.4  Peak Power                                                                       OK    (ok)
5.3.5  Transmitter frequency                                                      OK    (ok)
5.3.6  AUXILIARY reference burst counting                            OK    (ok)
5.3.7  AUXILIARY reference burst spacing                              OK    (ok)
5.3.8  NORTH reference burst counting                                    OK    (ok)
5.3.9  NORTH reference burst spacing                                      OK    (ok)
5.3.10  Antenna rotation frequency
Limit value  : 15 Hz (± 0.1%) 

MON 1                  MON 2               Measured 

values 

TRX 1                      15.000    Hz          15.000    Hz          14.999    Hz 

TRX 2                      15.000    Hz          15.000    Hz          14.999    Hz 

5.4  Routine check
     "Upon  Operator Request" 

                                             TRX 1                 TRX 2 

      R.C. Execution                 OK    (ok)           OK    (ok)  

      Displayed messages        OK    (ok)            OK    (ok)  

      R.C.  results                     OK    (ok)            OK    (ok)  

      "Automatic Execution" 

                                             TRX 1                 TRX 2 

      R.C. Execution                 OK    (ok)           OK    (ok)  

      Displayed messages        OK    (ok)           OK    (ok)  

      Data storage                    OK    (ok)           OK    (ok)  

      Data recall                        OK    (ok)           OK    (ok)  

      R.C.  results                     OK    (ok)           OK    (ok)  

5.5  Diagnostics
      TRX 1                              OK    (ok)  

      TRX 2                              OK    (ok)  

5.6  Data storage
Recall/selection of : 

hard alarms                                       OK    (ok)  

warning status                                   OK    (ok)  

changes in beacon operation            OK    (ok)  

changes in presettings                      OK    (ok)  

automatic "Routine Checks"             OK    (ok)  

initializations                                     OK    (ok)  

Printer operations verification                      OK    (ok)  

5.7  Preset mode
-    DME only / TAC only / TAC degradable DME 

TACAN only                                              OK    (ok)  

TACAN Degradable to DME                     OK    (ok)  

DME only                                                  OK    (ok)  

-    DEMAND MODE                                        OK    (ok)  

-    STANDBY MODE 

Cold                                                       OK    (ok)  

Normal                                                   OK    (ok)  

Hot                                                         OK    (ok)  

-    Reduced Power 

TX 1                        TX2 

Full Power                    3.5    kWp                3.5    kWp 

Reduced Power            1.7    kWp                1.7    kWp 

-    Monitor Logic 

Two of two                                              OK    (ok)  

One of two                                              OK    (ok)  

-    Channel & mode 

Actual preset 

                           - channel & mode                     87X      
                           - TX frequency                         1174     MHz 

                           - spacing                                   12     µs 

New preset 

                           - channel & mode                     87Y     

                           - TX frequency                         1148     MHz 

                           - spacing                                   30     µs 

Channel change                                             OK    (ok)  

-    Identity code 

                                                                                      OK    (ok)  

-    Transmission rate Constant/Variable 

Constant                                                     3600     ppps 

Variable                                                  2700/4500 ppps 

-    Reply delay 

New value                                                   OK    (ok)  

Measured value                                          OK    (ok)  

     -    Short Echo Suppression                                  OK    (ok)  

-    Long Echo Suppression                               OK    (ok)  

-    Dead Time                                                     OK    (ok)  

-    Sensitivity                                                     OK    (ok)  

-   “Hard Alarm” threshold                                OK    (ok)  

-    “Soft Alarm” threshold                                OK    (ok)  

-   “Hard alarm"  delay                                       OK    (ok)  

-   “Soft alarm"  delay                                        OK    (ok)  

-    Password presetting 

Delete a password                               OK    (ok)  

Change level                                       OK    (ok)  

Add a new password                           OK    (ok)  

-   Alarm By-pass                                               OK    (ok)  

-   Periodicity of automatic routine check.      OK    (ok)  

5.8  Power Amplifier
     - switch-off  AKF module(s)  

       AKF(s) green LED                                                 OK    (ok)  

       Modulating signal                                                  OK    (ok)  

     - switch-on  AKF module(s)  

       AKF(s) green LED                                                 OK    (ok)  

       Modulating signal                                                  OK    (ok)  

5.9  Master Controller Changeover
      LED of the CTR1 master                                        OK    (ok)  

      LED of the CTR2 master(ok)                                  OK    (ok)  

      Operation master  CTR1                                        OK    (ok)  

      Operation master  CTR2                                        OK    (ok)  

6.  測試項目：IFV AND IFA INTERFACES

6.1  Interfacing with associated VHF equipment (IFV) (optional)
      TACAN master trigger                                             OK    (ok)  

      TACAN master                                                        OK    (ok)  

      TACAN slave trigger                                                OK    (ok)  

      TACAN slave code                                                  OK    (ok)  

      ON Signal                                                                OK    (ok)  

      ON Sensing                                                             OK    (ok)  

6.2  TACAN Antenna Interface (IFA)
      Antenna On/OFF                                                     OK    (ok)  

      Soft Failure                                                              OK    (ok)  

      Hard Failure                                                             OK    (ok)  

      Shut down (only for Elta)                                         OK    (ok)  

7.  測試項目：BATTERY CHARGER & POWER SUPPLY

      Operation with AC                                                    OK    (ok)  

      Operation with DC                                                    OK    (ok)  

      Mains blackout and restore                                      OK    (ok)  

      AC/DC modules failure                                             OK    (ok)  

      Battery breaker (optional) 

              Breaker activation                                             OK    (ok)  

              Breaker re-arming                                             OK    (ok)  

肆、心得

職等四人此次有幸被選派擔任VOR、TACAN工廠測試之執行人員，均抱持著既驚喜又惶恐的心情踏海遠度重洋，深怕未能作好品質把關工作，有負重任，因此在驗測過程中，莫不兢兢業業、巨細靡遺，期望本局此次能購得一流的裝備，進而提供一流的民航服務，開創一流的民航事業。

甫進入THALES公司，驚見偌大的服務櫃檯上面，竟插著一面中華民國國旗，讓人備覺光榮與溫馨，因為中華民國真的能夠名揚四海。不久，該公司專案經理前來接待並做完簡單的自我介紹後，隨即帶領我們至”FAT ROOM”，開始了往後數天之測試工作。

首先進行的是DVOR設備驗測，THALES公司派了一位有十多年經驗之資深工程師Ferroni Fabio參與測試，該員首先針對DVOR裝備作了系統性的介紹，並就輔助測試之儀表及測試項目、方法進行詳細的解說，在確定儀表功能及測試項目、步驟無誤後，隨即進行驗測。測試期間，發現原廠工程師工作態度認真，做事實事求是，步驟有調不紊，且裝備性能均能符合合約規範，不僅見識到先進國家的高科技產品，並學習到其專業、敬業的工作精神，更進一步建立了裝備最原始及完整的測試資料，為本DVOR裝備做了最完善的品質把關。

在檢測完二套DVOR設備後，接下來就是TACAN裝備驗測，原廠選派另一位工程師參與測試，該員如同前工程師做法，先就TACAN設備作一概括性、重點性之講解，再就測試相關儀表、項目、方法及接線圖作詳細介紹，在雙方了解並同意各項測試項目及步驟後，隨即進行裝備檢驗工作。同樣的，我們發現原廠各項儀器、配件及測試軟體非常完備，大部份測試數值，均可由電腦軟、硬體直接監測、分析並顯示於電腦螢幕上，省卻以往需串接多種儀器、配備，並需人為手工計算等繁瑣工作，實值得我們學習與傚优。

綜觀本次工廠測試任務，從一開始的戒慎恐懼到任務圓滿達成時的喜悅，期間除了見識到先進國家的尖端科技，更感受到國家進步的動力在於工作態度與追根究底、實事求是的精神，期望經由本次及日後FAT工廠測試，能讓更多航電人員，有機會參與驗測，進而從中學習及獲取新知，並做好防患未然的驗證把關工作。 

伍、建議

經由本次工廠測試，我們有一些看法和建議，提供給大家作為參考。

一、本項裝備採購案，天線系統為一構造龐大而複雜之設備，且架設台址大都位於受風面較大之山巔、海邊，鑑於此，為有利於日後維護保養減少系統停工機率，提昇裝備妥善率，建議於架設完成之前，即予施作防銹處理。

二、台灣地區空域幅員有限，航路上（或終端使用）所需VOR裝備僅中正、後龍、西港、、、、等八套，為能節省公帑，有效使用維修備份件，建議日後採購DVOR裝備儘可能以同一廠牌為優先。

三、裝備採購案「工廠測試」過程中或多或少都有瑕疵。本次”廠測”所衍生問題，經當場面對面與廠方工程人員溝通，均能快速而有效地獲得改善，鑑於此，「工廠測試」於採購精密助導航設備案中實屬必要。
陸、附錄

附錄一、詞彙對照表

A



Antenna

AC                              Alternating Current
ACA
Analogical Carrier Amplifier (BITE signal)

ACC


Alternating Current Converter

ADC


Analog-Digital Converter

ADR


Analog Display Routine

ADRACS
Automatic Data Recording And Control System

ADSB


Alternating Double SideBand

AF


Audio Frequency

AFC


Automatic Frequency Control

AGC 


Automatic Gain Control

AMP


Amplifier

AM


Automatic Modulation

ASB


Alternating SideBand

ASC


Antenna Switch Control

ASCII
American Standard Code for Information Interchange

ASM


Antenna Switch Module

ASU


Antenna Switch Unit

AWD                           Automatic dialling equipment for data connections

ATC


Air Traffic Control

BCD


Binary Coded Decimal

BCPS


Battery Charging Power Supply

BD


Baud

BKZ


Command code number BefehlsKennZahl)

BSE
System and protective ground (Betriebs-und Schutzerde)

BSG-D


Blending Signal Generator

BST


Structure steel (Baustahl)

BUSGNT
   
         Bus Grant

BUSRQ


Bus Request

CA


Carrier Amplifier

CAB


Cabinet

CCP


Control Coupler

CDI


Course Deviation Indictor

CL


Clearance

CONC


Phone Concentrator

CMOS
Complementary Metaloxide Semiconductor

CR


Carriage Return

CRC


Cyclic Redundancy Check

CRT


Cathode Ray Tube

CS


Course

CSB (1)

Carrier signal with SideBands (HF)

CSB (2)                      Control & Status Board (part of the LCSU)

CSL


Control and Selector Logic

CTOL


Conventional Take-off and Landing

CTS


Clear to Send

DAC


Digital / Analog Converter

DAS


DME-based Azimuth System

DC


Direct Current

DCC


DC-Converter

DCC-MV
DC-Converter Multivolt 

DCC-MVD
DC-Converter Multivolt Doppler


DDM


Difference in Depth of Modultion

DFS


Administration of air navigation service

DFT


Discrete Fourier Transformation

DIF


Difference signal

DIN


German industrial standard

DME


Distance Measuring Equipment

DSB


Double Sideband

DSR


Data Set Ready

DTR


Data Terminal Ready

DVOR
Doppler Very High Frequency Omnidirectional Radio Range

ENBT


Enable Bus Transfer

EUROCAE
European Organization for Civil Aviation Electronics

FAA


Federal Aviation Administration 

FET


Field-effect transistor

FFM


Far-field Monitor

FM


Frequency Modulation

FPE


Functional Protection Earth

FSK


Frequency – Shift Keying

GS


Glide Slope

HF


Radio frequency

IC


Integrated Circuit

ICAO


International Civil Aviation Organization

ILS


Instrument Landing System

IM


Inner Marker

INT


Interface Unit

I/O-Port

Input/Output-Port

I/Q


In-Phase / Quadratur-phase

KADP


Cable adapter (Kabeladapter)

LCC


Local Communication Control

LCD


Liquid Crystal Display

LSCU


Local Control and Status Unit

LCU


Local Communication Unit

LED


Light Emitting Diode

LF

Line Feed

LGM


Modem assignation

LOC


Localizer

LP


Printed circuit board (Leiterplatte)

LPF


Low Path Filter

LRCI


Local/Remote Communication Interface

LRU


Line Replaceable Unit

LSB (1)
Lower Sideband (HF DVOR)

LSB (2)
Least significant Bit (digital)

MEU


Marker Extension Unit

MIB


Monitor Interface Board

MLS


Microwave Landing system

MM



Middle Marker

MOD


Modulation

MOD-SBB 
Modulator Sideband Blending (DVOR)

MON


Monitor

MOS


Metallic Oxide Semiconductor

MPS


Minimun Performance Specification

MPU


Marker Processing Unit

MSB


Most Significant Bit

MSG


Modulation Signal Generator

MSP


Monitor Signal Processor

MSR


Monitor Service Routine

MTBF


Meantime to Repair

MTTR


Meantime between Failures

MUX


Multiplexer

MV


Multivolt

NAVAIDS
Navigation Aide 

NC


Normally closed

NDB


Non-Directional radio Beacon

NF


Audio frequency

NM


Nautical Mile

NO


Normally open

OAB


Optocoupler Adapter Board

OACI
= ICAO, International Civil Aviation Organization

OM


Outer Marker

PC


Personal Computer

PCB


Printed Circuit Board

PDME


Precision DME

PE


Protection Earth

PEP


Peak Envelope Power

PLL


Phase Locked Loop

PMC


Phase Monitor and Control

PMM


Power Management Module

POP


Power on Parallel

POSN.


Position Course

PROM


Programmable Read Only Memory

PRUM


Protector Unit Marker

PRUT


Protector Unit Tower

PS


Power Supply

PSI


Power Supply Interface

PSS


Power Supply Switch

PSN


Position

PVC


Polyvinyl chloride

PWR


Password Routine

RAM


Random Access Memory

RC


Remote Control

RCMS


Remote Control Service Routine

RCSR


Remote control Status Unit

REU


Remote Electronic Unit

RF


Radio frequency

RIA


Remote Interface Adapter

RIAX


Remote Interface Adapter extended

RMMC
Remote Monitoring Maintenance Configuration

ROM


Read Only Memory

RST


Restart

RTCR


Real Time Clock Routine

RTS


Request to send

RX


Receiver

RXC


Receiver Clock

RXD


Receiver Data

RXRDY


Receiver Ready

S


Switch

SB


Sideband

SB1,SB2
sideband 1, sideband 2

SBA


Sideband A (used in VOR)

SBB


Sideband B (used in VOR)

SBO


sideband Only

SBR


Subrack

SCC


Serial Communication Controller

SDM


Sum of Depths of Modulation

SPDT


Signal Pole Double Throw

SP3T


Signal Pole 3 Throw

STOL


Short Take-Off and Landing

SUM


Summation Signal

SYN


Synthesizer

TACAN


Tactical Air Navigation

TEG


Test Generator

TOR


Time Out Routine

TTL


Transistor – Transistor Logic

TX


Transmitter

TXC


Transmitter Data

TXRDY


Transmitter Ready

USART
Universal Synchronous / Asynchronous Receiver / Transmitter

USB


Upper Sideband (HF DVOR)

VAM


Voice Amplifier

VCO


Voltage Controlled Oscillator

VHF


Very High Frequency

VOR
Very High Frequency Omnidirectional Radio Range

VSWR


Voltage Standing Wave Ratio

VTOL


Vertical Take – off and Landing

附錄二、 DVOR  SPECTRUM 測試信號之波形
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附錄三、裝備硬體照片
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DVOR/TACAN 廠測 現場
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DVOR裝備 正面 模組配置                            DVOR 裝備   背面 電源接線
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DVOR天線                                                DVOR天線柱

[image: image32.jpg]


    [image: image33.jpg]



DVOR電腦設定與控制                                          DVOR信號頻譜分析
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       TACAN裝備 正面 模組配置                  TACAN裝備 背面 電路板接線
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     TACAN 廠測 儀器                                         TACAN 廠測  實況
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TACAN電腦設定與控制                       DME 高斯波 檢測與微調

Fig. 2 Typical AN 453 Measurement set-up
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