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UNN 2

Introduction/Specification

ANINANANILAZIDLAURILATAIRIUDY HARRIS Platinum Z2 solid-state FM radio

ed_
pad) !

= o

ANatidayanaaiuNIRART, N19INUIAZNNT1IN393NE89LATENAN

1.2 AMANEMUE

284 Harris DIGIT Digital FM Exciter azi DSP stereo generator Mdsiagiag @aifuyzsm

wsnlulanianunsna®a all-digital FM Exciter Anusnmgnuees AES/EBU 7ilu digital audio

generates, modulated RF carrier gnainaulaaldnszuaunisdigitalisunniveandoyyins

NIUUAZNNIRALNEIUTBILATEIAS FM (AnunIwWiAeidigital 16 bit)

POWER OUTPUT Saus 500W 1 2.5 KW $14 Z2CD uazdl VSWR Findn 1.1

1 IPA amplifiers zﬁﬁaﬁm‘ﬁlﬂmmu autoswitching Lﬁ’ﬂ@m N7 failure Lﬂ-ﬁlm

X Microprocessor Lﬂwz‘{ﬂzﬁwﬁ*um?muamm dignostics WAYNITUAAIHARINY i ?'33\11;1{1
logic LazANdaLeiNnNg switching 351979 EXCITERS 413849142 IPAS41984
#"113008m RF Amplifier module el M en LTI 09 IAIR0NeN NN A uAdEd
amn power ad(“Hot-Pluggable’modules)

aanuuLily Broadband T lifinmsyiuquacust 87-108 MHz pandansnsnilaenlilae
35017 Manuallyldnatiesndn 5 Wy Iaeld simple switch settings wazlfanatnatiae
0.5 3W% 1AENNTABNNIIATLANAINAELLAN

aansouiia power lfumnu specifications Aely 5 FUNNNAIAINNALM “ON”
setUnssvLneAnL el lER UL internal blower A external blower

n31l5U dual output power wWiaugnanslil POWER dwsussuudldiu UPS site
GENERATOR BACKUP

i Directional RF sample port

11697 single phase 134 three phase mains power, 50/60 Hz.



1.3 dayanalil
Lﬁ?ﬁlmm Harris Platinum Z 1101997197901 highly-function Lﬂ?l’m’&'\i FM n17aan
uuuananuAediFandn Z-Axis 3-dimensional electronic LAFa4dsst Z2CD uas Z2FM 1l
14 2 kW A299 Platinumgu Z2CD (Clearly Digital) 1 Digital FM exciter§t Harris DigitCD
ﬂmx‘ﬁl Z2FM flu Analog exciter %I\‘u,ﬂuﬁju Harris SuperCiter
Z-Axis wlunn3dannsglnsal RF iy dividers, combiner waz amplifier WUy three

dimention Waliildss@naninlunisdedtynyinissndnedausineaesds

1.3.1 Harris DIGITS FM Exciter

Lﬂwqﬂm‘mimmgmw?@mé’fmLﬂ?‘lmm Platinum Z DIGIT fiu digital input module @514

stereo FM waveform ﬁmumaﬁqmwu Digital §n151 digital signal processor (DSP) e

A59ATYTUIe stereo WA composite limiter sanagfaeuarld szuL 32-bit controlled
oscillator (NCO) Widauiy digital modulator

NN3MNUBeITUL Digital [iumsguzes AES/EBU deyeynnd stereo audio

data 14U FM exciter Lﬁ@ﬁﬁmmiﬁmLﬁﬂul,mzﬁtymmmma? alignment 2894&tyny 04 analog

uaz analog FM exciter 1ugi DIGIT FM exciter azi Analog interface module e ldtusnniia

\{luluy analog  nM9Laau digital module uaz analog interface module laigjaginn

1.3.2 Harris SuperCiter Analog Exciter

$18NNTIHBLARN Harris SuperCiter 55 Watts Lilu high quality analog exciter aantuu
{NBANFBINI9T89  brocasters  lun1ginanulussul analog viuasiuniga  SuperCiter
lsenaumleszuy PLL technology w¥asfiaginaas modern RF amplifier Wield 1y driving

power Wvalilfszuu FM AdAmun wiuesesdeia bl

1.3.3 Redundant Exciters

o

' cs' ) a . = D oaX Ao o . . A cs'
WAAZLATANANATH 1 exciter Lﬂummﬂm WARZHANUNKAIUNTU option exciter AN 2 N

9 4 , . o e
faan1TiNaLlag exciter taaam Il R



1.3.4 PA/IPA Modules

uwsiazPA moduletlsznausiag single RF PA agjlusinunilsandneatsink aausinumnsedng
Qx9N ez PA azil MOSFET 2 5 Anssatiudiutlsznanaadsinssunaninniauatinudauss

a1:130 Wipowerlsne 425 W RF modulesialnaimsariy isolated combiner tnglsifiagldans
PA moduleliluuull “hot-pluggable” anunsnneauasldluaniiesesdarndsinadaglifinng
slaane usiaz PA module a1snanlsi output 375 W H VSWR 1.5:1 ldiugaungRléne 50°C IPA
1sznaufag standard PA module ?l@ﬁ%ﬂ’ﬂgjl,wi@:ﬁﬁﬂumm heatsink m?iwfiwm IPA /g driver PA
Fraadailsynatidagngas sensing, logic WAz switching faazildsy IPA TaednluT@dled IPA

@e Tunatiaey PA module 9)n module axnsafiazldiilu IPA module tnaliifinsdnuilag

1.3.5 RF_Combining

PA 714 8 Aazgntinan combined T4 “Z plane” 1lu isolated combiner UHNEANNI VWA

a2 moduleaznnanuaLiles 50 ohm loadingliA1TiaNeanuanes amplifiersNnNaanineIuvTe
= e a . £ o 1 . ¥ . . .

4 amplifiert@el  output 1848 way combmer@mmgﬂu’ﬂﬂmu filterlagtld transmission line
filternauiazaanll outputteawdeaads N directional couplertar RF sample aldiu

demodulator

1.3.6 Control System

szuumuANazld  Microprocessor  siutiiiludpauasuaziansualduanndn 100
et annnsvneuaeastesdeuazyialdiivedsiluanenisinnuresieds a1unsn
Senpdeyanuandunsnemesszunléi diagnostic display Teegfidnuminzesiosds sz
controller l@aanuuulifnmalaansaiu standard parallel remote control system LL@;?QN%@
RS-232 serial communications port Lﬁ@iﬁ’ﬁﬁu external modems

3511 controller azsanvialigLTa logic WATAIUAILIANAINTUITLYU automatically
switching fidutee IPA uaz vnENNIAARS exciter 4784 ludaunisvinanunanaes
controller ﬁvﬂ‘ﬁ Automatic power control, VSWR overload protection, Automatic VSWR

foldback, RF power soft start, AC restart and diagnostics, #N7IN1sAYLANNUFIUNTIUNA



Ineldd main controller # VSWR protection, IPA protection, Transmitter on/off, failsafellae
interlock
sruuALANTadATaddaziiiy modular FuAURAGLTU centered NANUUAIIBINTN
4 o da
LATRNENLTIU control panel
NezuUALANAUNTINLATEIEIaZE output metering Mtilu LCD display Seanunsnld
POWER OUTPUT, VSWR, PA VOLTAGE uaz PA CURRENT aa LCD anwilsfaunsn’ldn

DIAGNOSTIC DISPLAY H‘l{@ INTERNAL VOLTAGES, TEMPERATURE LAzs8aZl8nT0

FAULT LOG iadesianis3ilnyunaedinsndds

1.3.7 Directional RF Sample Port

\ATR94 Platinum Z FM 4awsan RF sample port 30 dB @91 directional RF sampleas

Tipougniedlunisings uazdl RF sample port tvatinlu1diuginsal monitoring neiwan

1.3.8 Power Supplies

Z2 mmma‘iuﬂu 3 Phase #38 Single Phase i power suppies AZgN regulated
Tne/lfinpiinres tap-switching ﬁﬁﬂiﬁwﬁmwgd power factor ﬁﬁzﬂmﬁ hamonic 14 line 1
AANLULNI2FAANT L1

72 @iy power supplysqmﬁmmiﬁ n3ld power supply m@mmﬁ'ﬂﬁmﬁuqum

~ a vy
AANDINIA LUANRIN power supplymiﬂ,m
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Operator Guide

o

[

3.1 AU
I L y o _ d , -
Jansvinania o Tl uazdeyaluEesues Function 1213444 Platinum Z2 FM dqui

&A1Y

2 = o . )
1nAa TWEFeTeINIs 1ssLL diagnostic

3.2 Transmitter Controls
! 2’/ 1 ¥ L -ﬂl ! o dl ! ] =
@91189 Control NUNAALAENINANUIINIBEIUELATENAIAIUN 3-1 dauAruANmd
o X
Al
OFF- ilunsilatpzasas
ON-HIGH unsidlaweesdalnenisnatu “HIGH”  diezesdaanindsdaaslnedmn s
[Hasand VSWR g4 anatd “HIGH” iazasasaznauiilu high power anutnddin1dd VSWR

¥
A1
dl ) y

ON-LOW iflunisidlatesasdslnanisnatlu “LOW” dniesasdeannnasdeaslnadnluifiiiosann

!
1o o

H VSWR g4 iannatl “LOW” azvinliipzasaanavliagfinndads low power muisin
POWER (UP/DOWN ARROW) It vizaanniaeds
REMOTE DISABLE (Angsaginiesnudiaans controller) Iidannilutiazinaan LED Auassin

'
o

HunisananAdaifnmsan1s REMOTE iaiue



:i ) ; @RS —
DN
DIAGNOSTICS E TRANSMITTER Pover
BACK HIGH
[ AN N
HOME Lov
O |:] N v :I = le) {
oFF
REMOTE DISARE ALY FIR.DBACK INTERLOCK FYD PUR  RFL PVR  PA ANPS  PA VILTS APC
e = "= s -

3‘7_/17'1' 3-1 Controller Front Panal

3.3 Transmitter Metering

1§ Display 1413 eadazitlune 5 ﬂui%@mﬁmjﬁaﬁ
1. FWD PWR (Forward Power)

RFL PWR (Reflected Power)

PA amps

PA volts

ok~ w0

APS (Automatic Power Control)
74 5 YuflunisidangAndnAtyreirsesdaludauaes Diagnostic Display ldiiegAisnejues

GEGRGN

3.3.1 Forward Power (FWD PWR) Units of Measure

niaedpAtsnAuas forward power anuAnTwilalEus A1 100% 1WA RS power i
aanAunFredAIesds ArlalmudanunInay calibrated & Tnelagnen configuration Tu
diagnostics fnFiaInN138 AN forward power lunagilu Kilowatt axnsoinlilaanisnaila
FWD PWR Anslitlszanns 3 3undl uideann 3 Aundl Anfinansazifludn power fifhimiag

Kilowatt 1agi8m 11 F




3.3.2 Reflected Power (RFL PWR) Units of Measure

MiaedmAUInAUea reflected power ABAT VSWR 815840198 1AN reflected power
aunsailaeniu Kilowatt 14 Tnan1snayu RFL PWR A1sld 3 Juni dsanniiudnfiazidasy

w11 Kilowattlagiam 1R

3.4 Using the Diagnostic Display
. . A o Ao vy ° ~ ' v o o .
UL diagnostic ABAINN N sNuNeluaTesds 1H4miug statut, metering,
fault, loging unng set-up 4 hardware Wag software testing 284 controller mj‘ﬁ‘ﬁlu?’:?zuu
nseuBesdigngostic  WuRsdAnunazyinliinisingednmuazniamnauaesaTasdaating
gnsias naduaaiy display azyininnsmMewiauazdneiiiana HOME key axil MENU uans
U1A8 wAAILAn “Diagnostic Display Menu Tree”  a1ngUiuandluiansasuedirsesdiazs
MENU 7i9unauazszuL Diagnostic Display uiiifluduanndneliannludouaesduin 1 At
29 HOME Buuannniadnelinneaan
520U Diagnostic 1lsznausag LCD Diagnostic Display WazHiunm 6 1Ju HOME,
BACK Uaz1Juna 4 UuiAuannaesan LCD
A=A . . e Y ~ !
NMIANANINNITE92899TULY8Y Diagnostic AULNNA 4 YuNsAIuEa12es LCD (3andn A,
B, C waz D anfuuuassuansangll 3-2 gsiiuansaatlsns deazuansidaBuiilapsesna

wsnviza i linalulacluean 15 1wl

BACK DIAGNOSTICS

RATION
VISION

HA S
BROADCAST DI
PLATINUM Z
2KW FM TRANSMITTER

2408-069

gﬂﬁ 3-2 Default Diagnostic Screen



BACK DIAGNOSTICS

[ STATUS ——--———
2. METERING —————

HOME 3 FAULT —————>
MAIN MENU: MORE —>

19! o] ot [

2408-051

gﬂﬁ 3-3 Home Menu Page 1

3.4.1 HOME

)8 HOME sinlshisndindunes home vise root menu luguhfl 3-3 Bl 1 lu 2 e
Fus 5@f?”vaqmi@uﬁwﬁ@mLﬁqiﬁimmiﬂmﬂqm “D* F1uan1189an display T9@endn “MORE-"
ﬁagﬂ‘ﬁl 3-4 Lngﬂﬁl 3-5 gﬂ%ﬂ@@wmﬂu HOME menus

-Status

-Metering

-Fault

-Configuration
-Test

-Software Revision

3.4.2 BACK

lannilu BACK lunséieundull menu dewwidn faetihagu §1na HOME uaziden
STATUS Iummxﬁ%mﬂu%uﬁ 2 984 STATUS menu mgilii 3-5 #1nm MORE, azas/luwiidi
210997 2 danaia BACK azlingUluting 1 usasndullduil 1 Suaes HOME ugnslugii

3-3 aginalafmudnnm BACK wardnaanaznnlinaulunuminuenludn 2@el 2 wiin)

3.4.3 MORE
MORE il menu tiaaldiiadisnanisly menu wanndn 1w Wenatjutazidauise

Wludumaaiu welUtwdgavinaluduriu (dnatls MORE anaznduluiviinuen luduriu



BACK DIAGNOSTICS

4 CONFIGURATION-—-—5

5. TEST ——_—_—
HOME 6. SOFTWARE REV.——
MAIN MENU:  MORE —

3 |O)] (oo} | D>

2409-032

gﬂﬁ 3-4 Home Menu Page 2

BACK DIAGNOSTICS

[ SYSTEM
HOME :25: gENTRDLLER
: MORE—

2408-053

gﬂﬁ 3-5 Status Layer 2 Page 1

3.4.4 Diagnostic Codes

dl Yo 1 a ¥ o 13 dl 0% o ¥ dl 1
W ldnasanisatungasldsialunisldanunutiiae sigazldunusaniiaedlu menu
elae Tnelld1lu AB,C vze D WialUdaminngdeanis svaazgnladlilusaduixxx]
‘WNWEILﬁB"Iq
naunaznatunnuesdulinaty HOME nau
o .
FAAIDEIN 1
fnfasnisRmaliaguuRTausas Power Amplifier azsiadnalusiail
[METERING, C, Al Wanatunulunidy azfsgii 3-6 uansdianisnasusanisly

menu T4z METERING, TEMPERATURE, PA



BACK DIAGNOSTICS A
T ¢ S[— B
HOME 5 ¢ 5 —¢
4: __ C 8 ___C C
2408-076 I]

gﬂ‘ﬁ 3-6 PA Temperature Metering

Pt 2
KffeananmmagaLsitadern High Power %mq’mﬂmmma CONFIGULATION U5
wapae/luwing 2 2891 HOME inszaziuazeanasail
[MORE, CONFIGULATION, A, B, B]
sl ldwinaenansnnugli 3-7 Hunssenlfiaeunsserin Maximum High Power Tneildt]u

A B, C uay D anm BACK allasuiiluariiselu iana HOME azanianniailasuan

BACK DIAGNOSTICS

POWER SET ~

MaX HIGH 7 OKW

HOME 1on 0275 bt
BACK: UPDATE >

S| 1O)] |9 | P>

2408-077

gﬂﬁ 3-7 Maximum High Power Configuration Screen



3.4.5 Fault Logging

dayaainisdsazag usnanis “Fault’” 299 Main Menu lHaNARBNIIENIS Fault 480 W

~ ~ o o A . A ,
AzUAMIANILN 3-8 Naannaziliiaen resetting LATEIAN AINNMIFaUlt LAZALITIUNTUARS
= . Aa ) 4 2 = ~ 3 %
an"91@e (clearing naaalWuaAsNFnag) WraaziaangsenITLanIaINIade Wana D fayld

FNNZLN 3-9 AanInaNnIILanseINTAaATa14ala 32 aannsTaagliain “LOG No.1 of N”

! v
o

= A4 o o aa W , A = = = =
Ha N ABSuIueINn@eniviennn “TYPE” ReTevesa1nisde aviseaziganluumi 5
Troubleshooting “Time” ifluanGEntiusAusiinannde Tdldnaiasenlsng “Status” Az

i 1
vanansdevng liudavizadeasiiet nailu D wse PREV azuansansdaiiinnau

BACK DIAGNOSTICS

FAULT MENU

HUME l. FAULT RESET —>
2 FAULT LG  —

=) O] (oo | P

2408-029

gﬂﬁ 3-8 Fault Menu

BACK DIAGNOSTICS

%QSEND T 1 NEXT =
HOME TIME: MIN.
STATUS: ACTV PREV—

= | (o] | P

2448-0J1

517 3-9 Fault Log



3.5 Manual Exciter Switching
wragaxnanazilasn  exciter Wi luninauwla(lunstifnfe exciter 2 f2)uuu
manual Tae’ld configuration menus ﬁ Diagnostic display 1% a1n exciter 1 11 exciter2 Inainm

[Configuration,D,D] @4azuansn gl 3-10 natlu D azilaaundulindunnsznang 2 exciter

BACK DIAGNOSTICS

EXCITER: 1: _DN_F
HDME EXCITL‘_Ri c: __jﬂ___

SWITCH ~——

ol O || | P

240B8-055

gﬂﬁ 3-10 Exciter Status Screen

3.6 Manual IPA Switching
wraaannsanaziaeun IPA 1 lminaulduuy manual 1aeld  configuration
menus 7 Diagnostic Display iailazuann IPA_1 1il IPA_2 Taeinm [Configuration, D, C] a4

1 1 v
AZUAAIFNGLT 3-11 nALn D azlaaundulUndunisendne IPA %3 2 5

RACK DIAGNOSTICS

A

[PA_1 _Ell\aT B

SWITCH— C

2408-071 D

5% 3-11 IPA Switching



3.7 Optimizing Efficiency
wipedaiiipmanansafiasinulifisy@ninmgegaldvouuy Manual  vide

Automatic [iafnnmineuszL Controller @:ﬂ%umiﬁfmmmLﬁ%qm@mrﬁhﬁmmﬁﬂlﬁm'?m

dedlilsvAnsnamniaingege  gldaunsn@enldlulunn  Manual vsa Automatic létaeld

Diagnostic Display NINITNA [MORE, CONFIGURATION, A, A, D, DLLmﬂqﬂJ B L‘ﬁlﬂmﬁ?lﬁﬂﬂ

ON dw5uTunm Auto visa OFF duiulviun Manual]

Manual Mode -# Diagnostic Display 14 Configuration menu Lﬁﬂimﬁﬂﬁxaw%ﬂﬂwgmmMH

n19nA [Configuration, A, B, D, Blaz D]

Automatic M0de -faensldluluun Auto iwsesdeaztlfuinenuie iUy @nsnngegnlng

anlugdinne 12 dalue duusih W lumatuazdulmuafidenuiainlswnu

3.8 EMERGENCY OPERATING PROCEDURES
ALAaU (WARNING)

PA  moduleldigneanuuuliiinuldlugungiigeenaaziacnfouning  ad1duy

¥ A 1 dl dl ] O o ©
module AEINALLIANTUENLATANAINIAINNIU

3.8.1 Multiple PA Failures in a Foursome

vy A

d1d PA 2 finlaininauanngadnuam 4 PA 1i3eisendn “Foursome” axvinliszuuaziin
n13 Imbalance Juan1 1 power anasLszanne 50% a1n power flnanmuLnd uAdleia PA
lafinausavieialalugadiuau 4 6 azliiians Imbalance &1 PA Momule i#siAasazaan
aanuazlluan (SWAPPED) fiu Module Tusnumaedny (F1uvsinvizasnumad) 189an Group
Wik Faeeinaitu PA Amplifier B1 way B2 @8 1inan B2 aanuasuaniy PA Module Tusnumida
lnuflfve98n Group wikigu B5 tiufedell PAs \duatasssimindu Ao B1 uaz B5 Aail PA
Aenguazsa azinlezuuiinnie Balance Gednluszuuil VSWR 6 wisasdefianunsarinan
saldldlnad Power 1ﬂ§Lﬁﬂ\‘iz§\‘i’e§®Iﬂﬂﬂ’1?LﬁlM Driver lnadmlusiR(ann APC voltage) Antenna
VSWR {ludsifinansznuiunisan Power 184 PA uaz APC 8e0safasineiuil VSWR g

laipaslprasdenanainid® Full power Tutaueiiil PA @asiaus 2 faainld



UNN 4

Overall System Theory

4.1 A

mqwﬁmiv‘hmummLﬂ?‘?'@qmﬁmqﬂim’mLﬁmmm HARRIS §u Platinum Z2
Platinum Z2 & 2 w1l

- 72CD Whuetesdaang 2KW wiaudae DIGIT, digital FM exciter CD #® Clearly
Digital

-Z2FM fluirreadarinn 2KW iy wei i SuperCiter, analog FM exciter

4.2 RF Flow Block Diagram Description
717 4-1 1Tl block diagram 289 RF flow 7841A78944 Platinum Z2 317 4-1 lsilAuans

7eUU Control LazezUL Monitoring

4.2.1 Exciters

Gﬁlumm‘zumm exciter { 2 4m (3LUL switching Qﬂaml%méjq WA exciter IET'J‘T/SII 2 \flu
option) RF output U84 exciter I99%4 2 FasiadniL Exciter/IPA Backplane board LAz exciter
RF switching a¥¢/U1 board g Fegndalsiinenlng controller &1 Exciter A idaziLAe
107t Exciter B aane1nalnudalu Heymsinee wazdedadeddu I fiAsA LA sd Rz

14 Fault Log luszuuees Diagnostic Display nnswdan output 184 exciter azidaning RF

]
%

i i v v
switch fafiuila uaz IPA azidening RF switch fiafiaed RF switch vivdassiniiazasunuing

Master Controller

4.2.2 IPAs

72 a=fl 1 IPA Module #4i 2 power amplifier ¥3a PAs §1451 IPA module &13130d
wAgud PA module psinglsfimny PA module 189 Z2 avdl 1 amplifier UUMEANLUI0S
heatsink 14 2 IPA 8 1 PA module %19114l1 Main/Alternate module MsneR9LsnRaziiaIn

el 1 amplifier a1n block diagram waas IPA_1 1w amplifier A9 upuing
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LT

-19-



RF switching 7 input 4az out 183 IPA azgndwnulag controller fRgaaliANLaNd IPA &
tloyuvizelidninen Output 989 IPA azinu hyrid wWiawiu shorting cable sadnuan output

WAz hybrid rejeject load output asnanaily IPA output ldels PA

4.2.3 PA
Z2 dsznausing 1ile Z-Plane (38091 Z-Plane B) @A23aziansnun? 2.5KW Z-Plane

anuNTnLEnaaniii 2 491 ﬁ’ﬂ Divider Board L.a¢ Cobiner Board

4.2.3.1 Z-Plane Divider Board
Divider Board il IPA input 4 2 way Wilkinson splitter Wa driver Wity 4 way
Wilkinson splitter 2 4n azl#f 8 output a414iriL 8 PAs sialilfis Z-Plane 71 PAs Haa nfin B1-B8

&

43U Z-Plane B PAs Al B1-B4 agfidnuntinuesasesdeiily FOURSOME wgzay

aglu 4 Way combiner gaiaeniuuay B5-B8  atfifu1aedpseddiiiu FOURSOME 4t

Wieuiu (9319 4-4, 4-5)

4.2.3.2 Z-Plane Combiner Board

Combiner Board §U output a1 8 PAs uaqununganiulae’ld 4 way combiner 2 g
W output TedwsRTgANIIINAUEN TN 2.5KW  usiay PA annsnasinléinie 425 Watts
LuﬁifﬁﬂLLﬁfs%ﬁNf]u@gﬁﬂi:mm 325 Watts 71 outputsaal 2KW uag Isolation load dwiwusia 3
combiner AnAsaELY Isolation load Seszineaauieuldn Isolation load Aamserddng PA
uaz Isolation load Uszneudan switch Seananan switch out PA 7ideld Taelinsznunazifien
fuszuundinuesiesdinizeanend  iasiniaresdaiuuty  HOT-PLUGGABLE
d1n300en PA module Ridananunld anueiieiasdarndeinau el Interlok pins A module

] o

FRNL mute

4.2.4 RF output
2.5KW output a0 Z-Plane B ’unasdazgililesaglé PA (8 power supply) uazsia

o

11613 transmission line Harmonic Filter Svagifinuuuaainaas fa Harmonic Filter avsinagiiu

|n=lI &I 1 . . = . . o o
output flange AEVNATULUIBILATENAY Harmonic Filter Az 3 directional couplers AM%3L
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Forward Power, Reflected Power, uazduiugilnsninieuaniaiy Demodulater %38 analyzer

sample 48 output 30 dB i1 directivity

4.3 Detailed RF Theory of Operation

wiliAegNe184 Exciter azuanaananuisdagietrsesds Tudauaes RF azugneanii

a

4.3.1 Exciter Operation

Exciter output MNuann1saziiue fixed wazasluinisu5u exciter power output #4
i v
A lilaeldn control MumTinaes exciter wazAYIaTAIAN “Exciter power"lagig1uan Ttest

data sheet 1841A7A44INN3F9AN exciter power 11Aan exciter manual

4.3.2 IPA
IPA amplifier WdewAL PA module aniduil amplifier agiusiazfuans module dau
ANy = Y Ao . "\ o PR o &
PA module ##n1LAeq AUNN hratsink windu @na130ld PA module uni IPA Maals IPA 1l
dual IPA {11 mainual/alternate 818 IPA &8l Cotroller azilasiudlu IPA fa% 2 Tnadn iR

AuansenuiuN1IeanaINIANeSLANLs

4.3.2.1 IPA Power Output
Power output 284 IPA {lusannuum power output 28diATevdaLazazilasuuLasls
Tnainnsilaa gate bias # MOSFETs 284 IPA amplifier U5ulaga Controller #1 Master Controller

Board 71t} “POWER” snuntinlnenliuligelu (Raise) Wraf1a (Lower)
4.3.2.2 IPA Power Supply

IPA power supply A +52 volt a1n PA IPA amplifier Wag +52 volt fafiu IPA #1u IPA

Backplan Board
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4.3.3 |IPA Backplane

A1n3199a3989 IPA backplan IPA module gnidaiuagiiu IPA backplane board ey

board i Fasafius input WAL output 194 IPA module deaziintiniifaadasdasie
- Main/Alternate Exciter Switching (%ﬁ%ﬂuLﬁifaﬁ exciter option)

- Main/Alternate IPA Switching (Usn#azil IPA 2 i)

- Mornitoring temperature IPA, voltage, current Lag Forward power

- Air flow sensing

- Anbient temperature sensing

- IPA1 uaZ IPA2 interlocking

4.3.3.1 Main / Alternate Exciter Switching

nnaidan Exciter Taeld relay K1 way EXCITER SELECT aziudtyqyimuann Life
Support Board WAz relay K1 az@4&nyrynn4ann exciter 1 il RF output T/19% IPA input Aa
relay K2 81 exciter select T high relay K1 Azin9uLay switchld exciter 2 RF output HaY
switching Hasiflusmludim &3 exciter \@8AZgNAIIAAN Master Controller Board Uaz exciter
switching mmimﬂ%ﬂuim manual 18 iaeld Diagnostic dispply [n® MORE, Configuration,
D.D] mwgy 7l 42 n13nALN D avtuni9vinanues K1 Tnennsulasuaen exciter 1 exciter

2 viranauny

4.3.3.2 Main / Alternate IPA Switching

Asiaan IPA_1 viva IPA_2 (iFania input WAz outputinlae Relay K2, K3 uaz IPA
DRIVER SELECT Ing/lddryey1nsnduAnann Life Support Board

K2 fluglden RF drive a1n EXCITER g<lié IPA_1 130 IPA_2 90457 K3 den IPA
RF output 47ysyn1auAILANAN IPA DRIVER SELECT dn#aziflu Low &91% Relay K2 uaz K3
@en IPA_1 &1 IPA DRIVER SELECT Lilu High Relay K2 waz K3 a2 Switch ldiaean IPA_2
1 Master Controller m3sanudnlalil RF output AINN1991914289 IPA ﬁﬁ’wﬁqﬁ’mu@fg%
Switch sl IPA 8nslagenlusd® IPA switching Az uuuy mainual Iagld Diagnostic
display [n@ MORE,Configulation D, C] gagd 4-3 nnsnatlu D azvinlif K2 uay K3 vinanulil

@anan IPA_1 11l IPA_2 visanauniu IPA_2 1d IPA_1
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BACK DIAGNOSTICS

EXCITER 1 : __UN __
EXCITER 2: ___[FF

SWITCH —=

HOME

9 (O} (9] | D

2408-012

gﬂﬁ' 4-2 Exciter Status Screen
(Dual Exciter Option ONLY)

sack  DIAGNOSTICS

A
PAT  _ON B
HOME [PA_ 2 __[OFF
SWITCH— C
2408-071 D

37./17'1' 4-3 Manual IPA Status Screen

4.3.3.3 IPA Monitoring
IPA Back Plane Board #151ie monitoring WAXAARARL 4 main IPA parameter

-IPA temperature (VTEMP_IPA1 waz#iaa VTEMP_IPA2) #1 IPA board &

1 4 1 1 1
goIMNANTURAY 100°C 9m controller Az mute 1ATRIAN UAT 138 switch 171 IPA Bnsia ga

sensor AzAAAIDE IPA board wigedryay nue1ung IPA Backplane
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-IPA supply voltage (VD_IPA_IPA SAMPLE) &tysyntumonitoring azaliels
Controller d1UN19 Fuse F2 1WL§HQ°H@Q IPA tinun"8 Diode a1n PA supply %ﬂmﬂmm‘ﬁlﬂf@m
81999

-IPA current (Id_IPA) ANTZLATEY IPA azdnflani9in voltage AinnAsan R
NIZUA IPA 810U 14.3 AMPS aziiin fault

-IPA Forward Power (IPA FWD PWR) IPA forward power 1§an directional
couple (lu29990EN19A1U291 K3) e detect Intl CR1 AN de voltage 71 TP1 az@niiusii IPA

output uazfidaly controller e monitoring AL main/alternate switching

4.3.3.4 Air Flow Sensing

Air flow A% sensed MINAITNLUANFANIBIGUNNNIENING heated sensor RT1 WAz
ambient sensor RT2 #a RT1 91wy bias tnu R3 avaziiluanivig e amniiiinau e lud
air flow N1elfin1InNuRINUnR A1 voltage NWANFNG 721319689 sensor azil output AR
C oA d X e , . oy oim s X
AMINTIIU0ETLAWINIRY air flow 67 air flow anavFalill Wa RT1 §a1au output voltage
NN @ RT2 azfipuin lungm A1 voltage MIUANFNIIENING @89 sensor AzdANDY
threshold @4 controller axitlaWaanliussly iNagAeNIsh air flow anas 81 air flow faaglyl

= 4w
WARN LATANANNAY shut off

4.3.3.5 IPA_1 and IPA_2 Interlock
&ryrynnd IPA1_PCB_OK lay IPA2_PCB_OK fudtynynd interlock 475U IPA board

ee |

uaY interlock connection 1 IPA board azdundnanaw <) Bauluwmei interlock azdinnanit RF
uaz Voltage azsiaiiia Module gnasean Taaliiaan Controller 6 IPA (11 IPA gate voltage
IPA 1 gate) A9iiu Connector contact azldiinng ARC agnalsimuluiuziinginisaznen IPA

module Inelatlatazaadlainnmn

4.3.3.6 IPA Power Divider (3 dB Hybrid)

IPA power divide Aa 3 dB hybrid 3¢l lulrzasds Z5 uaz Z10 elan IPA output L

an9d21 amplifier dcyry1ousnerii 90° Wiia drive Z plane A uaz B lu z2 1fianne Z plane B

v
agnalefimu ARE hybrid T4 Z series WanaA N300 hybrid transparent fUsULABNTIN
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cable 41 7] 3x199884 output WHaH vswr 1N?1 hybrid WAz IPA power output Hi9uum d9ly]

reject port @4i1aqiu g hybrid output il Z-PLANE-B (PA)

4.3.4 Z-Plane Combiner / Divider Boards

71 1 Z-PLANE combiner / Divider board liiasds Z2 it fa Board 4 input kA
output %ﬂﬂﬁdmﬂ’m PA module Z-PLANE L{lu term 289 Combination ;Twmmm combiner
waz divider board #n1sueaneasTuufazdiu1es Z PLANE wHinusnaasiaazaasiuiauiy
uazLilu Block diagram 989 Z PLANE yravian
Z-PLANE ilsznauging

=

- Edge connector 45U 8 PA amplifier board (5%&‘1)113’1 4 ANUNAY 4) connector ‘ﬁﬂ\mmﬂ
AnAa J1-J8

- An 8 way wilkinson divider @4 driven 1ol IPA flaw RF 1usiaz 8 PA amplifier
- An 8 way wilkinson combiner %\1?%3\1 output 983 8 PA amplifier
RF output 284 Z-PLANE board faf94riL harmonic filter
4.3.4.1 8-Way Divider

wiaz 8 way divider A8 2-stage wilkinson divider Imaam&@gﬁ Z-PLANE board n34
dnunanauas PA

Input 284 divider mauLInaziiaily 2 output Win 9 fu fitlszaunns 35 ohms el 2 way
wilkinson divider # 70.7 ohms isolation resistor,A® R9 WHAAY output i (Waz R9) wialy 4
outpur fingl 4 way wilkinson divider

Wilkinson divider Usznavufng terminating resistor azlinszans (Power disspate) Lfllﬂ
output %dm\lﬂﬁ loaded Qﬂﬁ’a\i WADILE PA a8naziin open—cirouit‘ﬁ output N wilkinson
circuit Waz load resistor ian1s ACT M 1HFnE1AN input impedance 184 splitter 1A TnARL
50 ohms Wiy 8 output an@as 4 way divider aztlaudryoyrnelids input 299 8 PA

amplifier board 7 J1-J8
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4.3.4.2 PA Modules
uwsiaz 8 PA module 1sznausiae 1 PA amplifier board Ainagifinuuilanss PA module
heatsink LazAUATIENAZIN9 62 Module AavnNaaa B1 D4 B8 31l 4-4 uaz DC visuua fiu

AryeuNausng LA RF sany PA board W1 one edge connector

37./17'1' 4-4 PA Compartment Rear View
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4.3.4.3 Power Amplifier (PA)

RF drive a0 IPA 41 PA amplifier board 17‘1'?1’1 C ua¥ RF input level aasisias amplifier
AR 20-25 watts ﬁ TL1, C1 waz C2 ﬁinputhﬂpedance ﬁ matched iU 50 ohm wazaaN i
ohase shift 271 module WaUsyl&dntas Lﬁ'@’l,ﬁvm Module 11 combine ML in-phase

Fryoyrow RF g4 T1 & Coax 9:1 Transformer dauein phase 1 0° uaz 180° Lile
Drive A289 puse-pull RF power mosfets (Q1 waz Q2) bias 7 Q1 uaz Q2 e center 194
1A secpmdary 188 T1 %I\‘] bypassed 4] ground

R8 Haszéil Bias 789 Q1 uaz Q2 Taseruazillugfunnudn A1 Bias annsnauansing
T4 VG 7 PA module iila amplifier 1milasufy IPA A gate voltage VG a ¥ Aenutla IPA
power output AN VG azilAsulagtlszanns ov-8v iile amplifier 1ludas189 PA A1 VG A
on/off &4 usif@nansaulasuulasninzaes foldback

Mosfet output A% combine T T2 1w 1:4 Transformer waz C19 waz C20 1w Fine-
match 50 ohms Wag load impedance An T2

DC power supply voltage VD (Drain voltage) Lka¥ decoupled wag filtered Tnel C11,
C12, C13, C14, C16, C24, L1 uay L2 VD 184 mosfets Q1 AT Q2 KU centertap 284
primary 284 T2 Uslumieiaimesenlid DC saidn mosfets wazil AC RF output HuEN
coax Tnerlaisiasil blocking capacitor ANg9qA189 RF output Aa 425 watts AnLnAaL199 300-
340 watts

Voltage control input‘ﬁl VG GL%LWI@ shut down ‘7{ mosfets Lﬁl@ VSWR ﬁ%Lﬂuﬁum’mﬁ
TurisearlsildNasyin RF fas mute A1 bias voltage #u5UTaz gate 84 mosfet azsalng VG
(gate voltage) a1n PA controller board 61 VG Lili —18V 2943 amplifier mute 61 VG i1 OV
1947 amplifier AN ELALAZAN drive ann IPA azifluginfinuue amplifier power output Lag
+52 VDC A1n main power supply %L‘fﬁﬁl VD

A5U IPA %IG VG 41AN Life Support Board wae control Inel APC %I\‘l loop {1R1N
Master Controller Board W% exciter a drive 11l IPA @aifluen fixed A7 exciter power output
funzanazglfan test dat a1nlseenu IPA output AauAnensaauutlasees VG 7l
IPA 3ann9¥euldnnaidia (raise) wazan (lower) ﬁmu@uiﬁmﬂﬁmuﬁwmLﬂ?‘mm (134%'1‘7;

exciter)
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v a

AAURY power module e single amplifier lunstii RF power MOSFETs R N9
= . ¥ e Ay 4 )
wasuanaazlimunzan  Wesansanaesgilnsaluazdedddingn, asesilanagey, nisdan

. a . agl/rr.r X do o ¥ o ' ¥ o
LAY alignment (384 phase, gain WAz response AMILIUNUNG1ALY mmiugﬂmmﬂu module
LATNNINNIUIBATEE Az WiiAnNs@aetnenn09iy amplifier board un1sANT lign

v A4 A Yo \ o = X v A . .
2laN ﬁ?@NﬂQWNEHQ1NW@ﬂUUQQQ? RF 4 module u@'ﬂﬂLLUUELM\?’]EISLMﬂ’]?Lﬂ@EIu single amplifier

4344 8-WAY COMBINER
wiaz 8 way combiner isznausiae 4 way Wilkinson combiner 2 €A 3EN30
FOURSOMES Tngil 2 way wilkinson combiner T4 output 2184 Foursomes 2 ﬂ;mﬁu WaE

Foursome ueinaantilumail

-B1, B2, B3 llay B4 Front Foursome 27/

- B5, B6, B7 Llax B8 = Rear Foursome 27/
1w wilkinson combiner $9% isolation load (ISO loads) Bl power NIzaNLaanan PA

1 o

v
output TRUNANAWINALLAL phase LRgai

Resistor Hati7 isolation board ARMLMLG R1-R8 hay ISO resistor AaRUAWMLG E1-E8

u

vy A

Tu29a3 Combiner LY input wielihiluwali shut down visenisnam PA module ISO
loade YVNARZNIZANLLIN power UzuntU 150 watts auUNg=ia RF switch 71 isolation board
Fim isolade @ANA1N ground ﬁ“’gm (E1-E8) # Combiner Tawilauiunis open 4 way combiner

output 91 E9 %78 E10

4.3.4.4.1 Isolation Board

Z-plane i isolation board @asznausiag isolation resistor WAy relay &1L 4 way
wilkinson combiner 2 A Wa< isolation resistor Wa 4 way combiner R1-R8 A1 50 ohm, 75
watts 18 module FUNATINWBENIONEDY resistor MANATNITANE power ENIANTRLMTE

- C v s - 4 4 C
laifiiae adnelafimuiie PA 1@ Uszunuasanileans power 284 1 module azAnNAIaN isolation
resistor WA resistor azifiA imbalance 189 module MAgLlszunns 20 FLN wzaztiuiled
module 1@% isolation resistor AziFxFaLAN NN TLBRIgMNRAzNAUTAY thermistor RT1-
4 _ - , i

RT8 @il resistor wuulldn thermistor output azd9lUf PA Controller Board uay PA

controller a2 shut off module RF output Iagiinw PA gate voltage (VG = -18V) uaz i1 RF
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switch 71 isolation board 71411 relay laisie isolation resistor a4 rgound ﬁffgm E1-E8) ﬁffgm
ground filspaiilis 4 wavelength a1nqm 4 way combined Hax open uazlinsznuiuaeas Z

plane ANNAAZANIUNH vswr 611 °] WARATGANABAINAILES module

4.3.5 Harmonic Filter
Vertical transmission line MA3gLAFas4A91l5zNaLIA% harminic filter T9siam3aiL output

293 Z-plane W11 transmission line Gsianuiiunisag luias PA diudauaas power supply

4.3.6 Directional Coupler Aaaembly

Directional coupler assembly AAfNaNaW output AINLATEsANLIsENALNE 3
Directional 3 g 2 ‘gmi%ﬁl:flu forward output power an 1 'Ijlmﬂu reflected output power AN

isolation 38 directivity 284 coupler #An41 30 dB

4.4 Power Supply Block Diagrame Description
4.4.1 PA Power Supply

idaads 22 1 power supply 2 L1l
3 — Phase
Single Phase
FeaasuLLwieufsiegUuunuaznisiney azfluuuy 3 - Phase 1% single Phase
A8 Regulated @7 reliable tap switching ﬁ?ﬂﬁmzam%quq ‘Vtamgmﬁmm power line

harmonic 1agIN1g switching-supply

4.4.1.1 3 - Phase Power Supply

wrnade Z2 7l single main power transformer tag DC output 398iU7 inductive
choke g‘ﬂ 4-6 AANINATUDY IPA poewr supply transformers Wanng redundancy ATRNRY Z2
° y . ~Na A - ~ .
NN1UAIE optional second supply TunstinAsaald@s transformer 8 3 2Aa9A primary il
delta WAz 2 secondaries WL 4 UAAIA WEANALE center tap 71 output WAAZIARIARBLNW SCR
AU ground Way SCR NNUAIN both tap switch # tap a¥il DC voltage output Taeing

! v v 1
rectifiers @Az lWiianum 12 SCR #ia secondary usl 3 SCR Wity aznszsuinaliifianis
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= o , o =
regulate 184 output DC voltage Tnanisilasudnandiuanuiusauaes transformer N1 4
secondary tap W bc output 48, 50, 52 war 54 VDC wag tap switching A¥ control mel power
supply controller board a transformer assemby Aa PS1 7 PA1 13 power iU 8 PAs AUFu

dual supply a2 set-up wiaz supply flau 72 1a9 PA

750uH

]

L1/L3

3 PHASE AC

» 53V, 100A

It

= 220mF
L e e e . . o —— ——
& ct/c2

]
2408—-009 : ,
I RECT!IFIER BOQARD "B"!

b ot e o e

3‘1]17'1' 4-6 Simplified Diagram 3 Phase Power Supply

44111 Soft start

sevinaiTl AT 0ed (turn on) SCRs A29sN191%4 Favuaraiy lowest voltage tap 184
transformer NUAA secondary B LAY Soft Start SCR fat{11 common surge limiting resistor 11l
ground UNUN19FeAd ground Imeimse eenlyi Soft Start AN4MAN surge current g4 7 WU
charging power supply Waz soft start agneindszanns 2 3ud 3119797 turn on W&AN 2
U9 Soft Start F resistor a2 bypass Tagl SCR %uﬁjmﬁu@gﬁu lowest voltage output tap Ll

o

pafy ground iifa supplies i full charge 34 ) voltage 13J§<1W® power supply controller

-30-



v . A - ° o o = o
ALNTFU next highest tap WWALWN voltage nsnneuazndunisGeslilasnsssia DC output

voltate 61lszanns 52 VDC vizaliepngagn

4.4.1.1.2 PA Discharge

WA7 PA discharge U4 soft start resistor fagiRauiy Wie discharge 52 VDC 129 PA
supplya4as discharge azynauiatlalATasds (turn off) la29as discharge 11971 ABLWAZNN

1 SCR Tavineu iiedlesriunig supply a1n#18w <) 7 turn on §11919n"3 discharge

H1,
I |
.—-_‘p HJ3
— H4 =
' :g, MM +52VDC
7 L
H6 )
HS, I
. TAP
TURN ON/TURN OFF
SIGNAL FROM
2408-037 P.S. CONTROLLER

1l 4-7
Simplified Diagram Single Phase Power Suplay
4.4.1.2 Single Phase Power Supply
£149014 block diagram LL@tgﬂﬁAf—? power supply sznaumae power transformer TEGH
Aol single center tap Tuan secondary Z2 41:170188N second supply Lﬁlmﬂu redundancey

# center tap 11 52 VDC output uaz filter Iaa choke Falvinyriu filter capacitor Tnry 2 #a
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single phase supply vl full wave rectified § ripple frequency 120 Hz auf@ad filter NN
WUL 3 phase 1A secondary H 8 output taps WAz tap fia SCR iU ground WAL SCR %1971
WHauand tap switches uazl¥ DC voltage output a8iNgNEBIAILNIS rectifiers fiavun 8
SCR uAlan" 2 SCR Wintufiazyinnis regulate output DC voltage Tnannslaendnsdnuy
7AUAANUARIAUD transformerﬁl 8 secondary tap al9f DC output 48, 50, 52 waz 54 VDC tap
switch a2 control Tag power supply controller board Wae transformer Aa PS1 %Iﬂ PS1 azang
Tl 8 PAs i dual supply Ineusas supply teuld 2 289 PAs uay SoftStart i PA

discharge Wwillaufiuuuy 3 phase

44121 Soft Start

sxninailnLsaags (trun on) SCRs A4 #”Twumi@ﬁu lowest voltage tap 284
transformer NUA secondary B LAz soft start SCR saK{11 common surge limiting resistor iy
ground WMuUN13Faas ground teemss eaulil soft start MMAMAN surge current g9 7 UL
charging power supply Waz Soft Start aginetnilszunns 2 Fud 52119797 turn on M&IaIN 2
U9 Soft Start Fa resistor A% bypass Ing SCR %'qﬁmﬁuﬂgjﬁu lowest voltage output tap L6l
pariu ground fina supplies 1A full charge §44m £ voltage Tdgsne power supply controller

AzNILHL next highest tap ALK voltage N1sineuazinilunisizaslilasnszyia DC output

voltage lAtlszanou 52 VDC ¥aadeAnge4n

4.4.1.2.2 PA Discharge
2427 PA discharge U4 soft start resistor fagviauiy e discharge 52 VDC 124 PA
supply 7937 discharge azynanuLiatlalATaads (turn off) 1Waas discharge 1911 ABXUAY

il SCR laivingnu tivetlaariunig supply an#au 4 1 turnon 3311919n19 discharge

442 Low Voltage Power supply

Low Vitage Pwer Spply ilu single PC board Ansaaguadsedslnaniu main
contactor 1A supply DC voltage lHiuneasianumlunTeads

+ 20 VDC
- 20 VvDC
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-+10 VDC

Voltage WANHE981N rectifier board 11l Controller Board 7 Board 1lsynavdas relay
3 fn Aa K1, K2, K3 Slaiebasds wm on, relay K1 @:v‘hmuiﬂmzr?ju main contactor Asiafiy 3
phase AC aqliii PA power supply g0usit K2 64 AC 11l turn on 71 exciter wag K3 azidan low

138 high 289AMNIFINAAN

4.5 Detailed Power Supply Driptions
451 3-PHASE PA Power Supply

iaaadeild 3 phase AC input amsariu relay K1 1w AC main contactor i
transformer 2849 contactor A8y A17 TB1 ﬁ@imwﬁwm power supply tray AN output 184
A17 TB1 siafiu power transformer T1 ﬁ“ﬂﬁ primary ‘17; T1 96 primary /g tap lu delta (3 wire)
138 wye (4 wire) %u@giﬁu AC voltage input LazFas tap unzaniu AC input voltage N9

tap AN block diagram

Transformer § 2 wye 1 secondary i conter connector W\ rectified dc output 52

VDC # secondary 2 1A output $9NAUNIU L1 Uay L2 § C1 waz C2 A1 120,000 LLF 11y Filter
WAALUAYUDY secondary # tap AafU rectifier board 1M secondary U84 T1 15 tap switching

aanuuuli regulation iNeTALTY acline 3 phase NilaguuLlas

4.5.1.1 Rectifier Board

Rectifier Bard Usznawudiag SCRs tap switch willauriu rectifier 184 3 phase wsaz
Un secondary 4 tap ARNgLl 4-7 wsaz tap § SCR 1 A9 sl ground WAz power supply
controller gnansnaziTlalannzsinlafuiily SCR 4 Failddn voltage zgﬂaimﬁl DC output
%\1 PS Ctroller mmimﬂ?{auﬁmmmu AMUINIALLAY transformer aetln SCR waz kAN
WANFNIYB9UA secondary tap IA tap ﬁlﬂfﬂﬂé’ center axifldnuansaLAiAsil DC output voltage
&g MuNEAINN tap ﬁ'@gmwn center azl¥f voltage g9 esanniidnwanannngn

# Rectifier 97191 2 board E‘lm[%\‘mfg:‘]_lul,uﬁ@z power transformer wAnawunLy 2 board
eanduauasieinidu 2 fu wanspaudng side A uag side B mugidudnediedu B f1u

aqnilewilu A fnu A rectifier board 1w transformer sceondary A waz B rectifier board 15
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transformer secondary B Wa¥ tectifier board Maudlusuuauuiu Ingsuiuaag ribbon

cable J3

4.5.1.2 Rectifier Board Circuit Discription

m13gL 4-7 Rectifier board ¥11914A9819A primary 3 !

- nsulaay secondary tap switching 14 SCRs IPANUANTUE AR voltage LAZEi
AIALASTIUDS power output fiazdl fluctuation 1 3 phase AC line @1N1T0AYLIANLZAND
N8N transformer Iﬁaﬁli&;m

- PA power supply soft start

- PA power supply discharge

4.5.1.2.1 Tap Switching Circuit Option
Vaalfy’]mmuqm SCRs Lilu High 41491n power supply controller Wa enter B rectufuer
biard

J4-1 DVIVER 1 (activate scrs for 48 V tap)
J4-3 DVIVER 2 (activate scrs for 50 V tap)
J4-5 DVIVER 3 (activate scrs for 52 V tap)
J4-7 DVIVER 4 (activate scrs for 54 V tap)

DRIVER_1 z@mﬂmﬁ activate A8 48 VDC ‘17; tap secondaries Lfllﬂ active 1flu high N
output 184 U2-17 1 low ilunaifla Q28 @il 10 VB-SS Baindn drive 1 7 R12 11U board
AU B 9949491 48 V J3 rfifazﬁ“tytyﬁmmﬁ@uﬁuﬁ R25 LAY A Lay rectifier baord 48 V 10 VB-
SS flu forward bias diodes CR4, CR8, az CR12 LUA1U B Waz CR13, CR17 uway CR21 LU
AU A luniaidle scrs, Q4, Q8 WAz Q12 489U B Q13, Q17 waz Q21 UUATU A UAAZ
anides 184 SCR faagiu ground War cathode meNIU fuse 30 AMP. il tap 2841A

secondary 284 transformer AN B flafiu L5, M5 Laz N5 LAzl A sia L4 M4 uas N4
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4.5.1.2.2 PA Power Supply Soft Start

Soft Start Lungld limit surge current ﬂmzﬁl transfirner L‘ﬂm@ﬂﬁ\‘i Soft Start ke PA
discharge circuit T%ﬁqvﬁ]qquﬁ’]umﬁuﬁuﬁﬂuﬁu 9A7 soft start ILae PA discharge LLzﬁmﬂugﬂ 4-
8 Soft Start controller signal 1w active high uazanlnemsean PA controller board #11 J4-8
WAz high Soft Start signal ‘17% J4-8 Lﬂum&ﬁl U2-12 i1 low Lfiﬂ@@ (turnon) fet switch Q32 %IQ
sioagiu 18 10VB-SS H1u R65 D9 CR28, CR29 uay CR30 UA¥N1s activate SCRs Q34, Q35
LAz Q36 7 output SCR 3 faiitiaaniia SS1-B, SS2-B uay SS3-B siafiu 48 V TAP 7
transformer M secondary B Fhunnsfilss power supply B charging W11 R48 A1 5 OHM 100

W iilu current limiting resistor MAsANLsyaN 2 FUNA ALyrynnu driver 1 AzNITEW 48 V tap

SCRs @9Anatjiu tap Inemsariu ground L bypassing R48

4.5.1.2.3 PA Power Supply Discharge

1483 PA discharge | R48 flusaldinseualvaniuas ground Senanile (turnoff)
piaa g &ryrynnd discharge Azl low wazinan PS controller board uaziile low az
NI output 189 U2-14 1114 high azin@asagng
- atlausn az reverse bias CR13 dvaziilu gate 109 Q33 Adligaring RS54 Fasimgiias
shutting Q33 off Hiilun1stne 10 VB-SS Tld¥nsedu tansformer tap iunnstlaaiy PA
supply fiazgnsunauaniziieslunas discharge

- adnsfigedlil Base 909 Q37 Wl high tieTla R62 Asislsf gate 189 Q29 uaz Q31 1w low
¥irl%aTu on @9 Q31 1y switching Fasie 52 VDC 117l R48 uaz power supply A% discharge

4.5.1.2.4 Voltage Samples

# AC voltage ABNTALNNIAN 48 V tap MdAuEIuMIL 301 K gaiiuileainan
secondary B 9 J4-13 i pulsating DC #1AND 360 Hz wazl amplitude @dgwinfiy

DC power supply output siuazgnasliéls PS Controller
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> tRansrORMER SECONDARY “B° DMLY l

AL POINTS LABELLED ‘A" ARE

SOFT
CONNECTED. THERE IS DNLY ONE I—;um'
RAS. ALSO SEE FIGURE 4-6. fron
I 032
>
L — — _] DRIVE_2

N

M3
48v | Sov | sev S4v

- -
B o mm\_;i.J e m»li |

g1li1 4-8

3-Phase Simplified Diagram Transfromer and Rectifier Connections
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uaziiludanatunu tap switching ag amplitude 184 pulse ATYrYTUKNNY bandpass filter 1 60
Hz Wesn fuse 284 SCR LAz 120 Hz A39an1sunaaed AC input 7 phase 1 phase %l
n1391 tap 191971 §19De diagnostic display 115U power supply 1 19ina

[STATUS, D, C, C, D, D] a8azu@nIn1wanxgl 4-9 udqnm D %mﬁ@@ status U84 tap 4

10vB

ji TURN ON INHIBIT

Q33

o

Q36

>
T —
— 1ovB-SS|  »P— SS1-B NnZWw
3 Q34 224
SOFT START }-- 65 %mu
o R0 Ly SS2-B §§§
35 o
52V SUPPLY Q32 Q 23
ﬁ'L(})Ju
I L SS3-8/ o i
I—mv

Q29
A
DISCHARGE ——| S>o— /i Q31 AT

/ R48
SOFT START &
(SAME POINT DISCHARGE
AS IN RESISTOR
2408-010 FIGURE 4-5

SIMPLIFIED PA DISCHARGE & SOFT START CIRCUITS

3‘7_/17'1' 4-9 Simplified 3-Phase PA Discharge and Start Circuit

TAP 1o B
HOME e —
_ TAP 3 —TDQE'"_) C
2408-01t D
g1l#1 4-10

Transfromer Tap Status
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452 Single Phase PA Power Supply

Block diagram mnug1l 4-10 AC input 1931Ag8A9ULY single phase Fiaril K1 1w AC
main contractor 7 transformer ANWARATL contactor anfiFariy transformer! ey 1A 17 TB1
o T1 fnwam primary azfiasil tap iwaslariu AC liignsies nissia tap 19gléann block

. dl = = PV~ . =
diagram WAz T1 H center tap GALALIIUBIUA secondary center tap a1 iflungas rectifier &
DC output 52 VDC ag DC output 52 VDC sarfiu SCR %qmmumi ON/OFF ann PS
Controller board

Secondary 289 T1 # tap switching sanuuuliday regulation lANetamansilaaw

wilaguag AC line

4.5.2.1 Rectifier Board

SCR #ildfu Power supply WU single phase AZFndaNENILULANINNINLLL 3 phase
AAMNL heat sink @EA1ULUIRY transformer SCR Al tap switching wleufufUAl
rectification 284 AC voltage WAazm secondary 284 transformer & 8 tap wAaz tap & SCR 1
inaeiu ground AU secondary L full wave rectifier ¥3N8AININ SCR 1 FUadLAAZATY
289 center tap Wiluusiazszfaes voltage Faeeinaiti CR1 Ay CRS agianunfaniugau
A8 CR2 1L CR6, CR3 11U CR7 waz CR4 fiu CR8 waz Power Supply Controller aziilufaiiln
SCR ufazAnINaa1 81 voltage zgqiaiwmﬁ' DC output #3 PS controller aziflugnsaiuausey
289 transformer Lﬁﬂlﬂﬂﬁj SCR @:%‘Iu 7 wazilun1sld secondary tap #4 7] fel tap ﬁﬂfﬂﬂif

[ =

center azl#f voltage ANN41 waz tap N9j119a1n center azil voltage g4n31 tap

U

4.5.2.2 Redctifier Board Circuit Discription
A1N311849937 Rectifier Board Hiuvanjauetineme
- naulaeu Secondary tap switching 14 SCRs tiagaasANdNRUEANNAIATeY voltage
o = PR , ,
LAZENAIAIHNAINABY power output NAEH fluctuation s phase AC line @ 1N19DATLAN
Usz@nBnanaed transformer 1iaNgA
- PA Power Supply Soft Start

- PA Power Supply Discharge
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4.5.2.2.1 Tap Switching Circuit Operation

zﬁ”aslfy’]mmuqm SCRs ({1 high ¥1a1n PS Controller Lﬁlﬂ enter B rectifier board
J4-1 DVIVER 1 (activate SCRs for 48 V tap)
J4-3 DVIVER 2 (activate SCRs for 50 V tap)
J4-5 DVIVER 3 (activate SCRs for 52 V tap)
J4-7 DVIVER 4 (activate SCRs for 54 V tap)

Drive 1 ﬁtytyﬂmel,% activate A8 48 vdc ‘ﬁl tap secondaries Lﬁl@ active 1ilu high 11 1¥ output
999 U2-17 1 low ilunnsidla Q28 38 10 VB-SS Gendn DRIVE 17 R12 1y board §1u B
1R949U 48 V J3 ﬁi@zﬁ”a&@mmﬁ@uﬁuﬁ R25 LUANW A WAz rectifier board 48V 10 VB-SS 1ilu
forword bias diodes CR4, CR8, uaz CR12 Uuf1 B taz CR13, CR17 uaz CR21 LA A
{lun191la SCRs, Q4, Q8 uar Q12 18941 B Q13, Q17 LAz Q21 LUUAIU A Wsaz anodes
289 SCR siaagil ground WAz cathode AaKw fuse 30 amp. AL tap 1842A secondary U84

transformer #11 B Aaiu L5, M5 waz N5 WaTA11 A 6a L4 M4 ey N4

4.5.2.2.2 PA Power Supply Soft Start

Soft start tfun1sld limit surge current ?Jm:‘ﬁl transformer Lﬂﬁ@fgj%\i Soft Start Laz PA
Discharge circuit A E UNNUR LU 2993 Soft Start WAz PA Discharge wandlugl
4-11 Soft Start Controller signal 'l active high wazanlagmAseaIn PA Controller board W1t
J4-8 uaz high Soft Start signal 7l Ja-8 Lﬂumaﬁ U2-12 1flu low Waidla (turn on) FET switch
Q32 %'m'@@%iﬁu 18 10VB-SS Hnu R65 N4 CR28, CR29 Uay CR30 LA¥N19 activate SCR Q34,
Q35 uaz Q36 7 output SCR 3 failaannin SS1-B, SS2-B LAz SS3-B siariu 48 V tap 7
transformer 9/ secondary B Lﬂumﬁ‘mﬁ power supply L?TIN charging W14 R48 A1 5 ohm
100 W iU current limiting resistor #A3aN1syanns 2 3unil dryaynas DRIVER_1 aznszsu 48

V tap SCRs @9anatjiiu tap Taeimsariu ground 1w bypassing R48

-39 -



4.5.2.2.3 PA Discharge
1997 PA Discharge M R48 fusalnszualuadnuas Ground Senantla (turnoff
Lﬂ?ﬁl@\‘lm #tyrynau Discharge AxN9NULIU low Wazanan PS Controller board LmeLflI@ Low
Az 1% output 289 U2-14 11U high azyinaedae19
- atausn az Reverse bias CR13 deanilu Gate 289 Q33 Adligernu R54 fazigifas
shutting Q33 off iflunnatine 10 VB-SS T/ldnsefu tansformer Tap lunisflasiu PA
supply ﬁ@zgmummmzﬁ@fﬂum% discharge
. esinfigesl Base 189 Q37 1l high ieTln R62 347l Gate 99 Q29 uay Q31 Wl low

M1 ON 39 Q31 flu switching Tesie 52 VDC 1#i R48 uay power supply az

discharge
20VB
) TURN ON INHIBIT 2
8
Q Q <3
[ ¥
——20VB-SS SS_A I
/ Q10 \
SOFT START |-- R18
o—ma—T ] 4
Q5 Z
52V SUPPLY =
=
| L SS_B Z
//& Q11 Oé-)
DISCHARGE ——] >o——----; g o
R48
o ol SOFT START &
DISCHARGE
2408-036 RESISTOR
51N 4-11

Simplified Single-Phase PA Discharge and Start Circuit

45.2.2.4 Voltage Samples
AC voltage sample 1 @1N137N0 48 V Tap 4 resistor 200 K ohm a1n SS-A Laz SS-B A

sample {1 pulsating DC 8AMND 120 Hz wazl amplitude A@ALWINTL DC power supply
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o

output siugnaslilels PS controller uazldiflusinArunu tap switching uaiu amplitude 199

pulse doyeunaugn filter 1 60 Hz @1l detect e blown SCR fuse

453 Low Voltage Power Supply Board

AC Uil board ﬁ%u@gjﬁu AC voltage WazN"78519LA 098 ILL 3-hase delta, 3-phase
WYE %38 single phase @4 board W mitauiusta 3 WU AC andi circuit breaker CB1 Lag
Lﬂsjﬁﬁl board 171' J1-1 waz J1-4 andluuy 3-phase delta WAz single phase J1-1 vl phase A
way J1-4 1flu phase B (phase C lsfiafiy board ‘ﬁ) 1 3-phase WUl wye J1-4 iU phase B
uaz J1-1 1l neutral

Phase A llaz B 14 fuse F1 uaz F2, fuse F11 waz F12 141y low voltage transformer R
T1 WaE T2 17{ transformer T1 1w full wave rectifier 2 2985 2 secondary 188 T1 i fuse F3, F4,
F5 Wag F6 7 full wave rectifier 3l DC 41421 2 output +10 V # +10 V & C1-C6 1l filter sy
rectifier board @gjuu PA power supply transformer UAZ119AaN9284 transformer A secondary
289 T2 { fuse F7, F8, F9 uax F10 Aauds brioge rectifier { filter An C7-C10 ¢ CD out +20
vdc wae —20 vdc

Voltage ¥4 3 21l d9llels back plance board 7 controller PC board 7 AILAN power

NN A

45.3.1 Relays
3 Mechanical relay 3 I?T'Jﬁl low voltage power supply board assembly A19 X relay
A19K1, A19K2 Laz A19K3 recay 14 +12 vDC a1n Life Support Board 11 controller
- A19K1 ynaudledlaiedauay “CONTACTOR_ON” 4tyeyrauan  Life
Support vl low Lfllﬂ A19K1 71191114 Phase to the coil 284 AC main contactor K1
- A19K2 N9l “CONTACTOR_ON” 141y phase B iU exciter 11ang
ANITR exciter ax il power aundnazTlniATosds
- A19K3 Meudusatannan doyryiniazunann Life Support Board A19K3
Lﬂuﬁqmz[ﬁmﬁ@Lﬁ@ﬂmmﬁqmmﬁmm el relay K2 relay K2 wanglu block diagram
LapaTRuM high speed Ll A19K3 nszfuld K2 sinenu Waanazaglusiumi

[~ a 1 2&1 A A dl o ¥ a é’
AHEUnRAaundn fault axdaangau vzaderlsiinignungiigeau azgn detect Tng
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controller uaz voltage NIMEAURAANNAMNIEIAT N1AN tap 18NUA primary 284

transformer Uszannu %2 189 full phase voltage waziANNIETIgegAazLyinfiL full phase

4.6 Cooling System Description
nsszuneANFaurasATasdeldWaaNFnIRtNNass speed AAFIDEAUAIIAT

dl 1 Y o dgl dl v . OI | v ¥ = . 1 a
ATasds TRuNUNNgg velocity AN GRIRINALINREARINTELL filter AENNA TANRINA

¥ 1 4 o a o o |d| ¥ dl !
@@ﬂ%mmiuummﬁﬂﬂuﬂ@u ixuummmmuuzmLmeq@gmmmmem

4.7 Cotrol System Discription
?xuumU@NLﬂu micro-controller KULSZLIL master/slave &13190 monitor lANNNN9N
100 operating function Muirisesds ansnsanaul@Rmuaniaznsinan szuuAILANeen
wuuld interface fiu RS-232 MU external modems WazszuUL remote control W32UL remote
WULIUUIUARE microprocessor AMLANTEULTHAMNITILALLILANENINIBIN1T monitor U8
Lﬂ?‘mzﬁ\ﬂuﬁ;@wm protection LLAZ diagnostic LL@zmma‘mﬂﬁlﬂuLL@: upgrade 184 soft ware 1%
FLULAILANLIIENBLAYE board FNd °] il
- Master controller board
- PA Controller
- PA Cntroller #2(Option)
- Power Spply Controller
- Power Spply Controller #2(Option)
- Life Spport Bard
- Display / Bck Pane Bard (mother board)
board %wmﬁﬁm%qwjuﬁq control panel m@QLﬂ?‘@\im’\‘lLLazLﬁﬂumgjﬁu Backplane
Bard
The Controller functions include:
- Transmitter Control Function
- Automatic Power Control or APC

- VSWR Monitoring and Overload Protection
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- Power Supply Monitoring and Protection

- Automatic power fold for VSWR, Over-temperature and Over-current conditions
- AC Restart

- System Calibration and Configuration

- Detailed Status, Metering, Configuration and Fault Diagnostics display screens.

4.7.1 Master Controller

Master controller A responsible AL primary transmitter control mea;ﬂmmqm%
H@%\mum ﬁu@zmuamm:’fn information @71N PA controller, supply controller Waz Life
Support Board %ﬁﬁmmf;iwgﬂﬁ@qm?ﬁﬁmmmmﬁimm A% response U transmitter power
control system Configuration calbration, transmitter LLaz Diagnostic Display

atlafigny dauaessyuuArLANeantuUl#NIUAL Master Controller @1aanann
?::‘]_I‘Llﬁlf?‘ﬂﬂd’] Life Support mode Way PA fiu PA controller report il Master controller Ll
Meudasylineminulnenaanuddn master gnuenasn lunstlaas Master controller (el Life

[ [

Support Board azlaisariy master controller ﬁmuau function ANLATRIAT LAY pretection AR

|
G ]

a4 Lazazsne lipraadeaananale

4.7.1.1 3 Strike Routine
Asusnnnstlasiusninasiadiunig fault nanauuy 1ATaNANazEH 3 strike routine MM
Cod N o 0o oy
ANNINATENANAT mute 120 ms F9LATENANazNENeNNAL TN uRINLNG nstaeufitlomn
o oa < o A A - & v e X
Uufluaninzdann uazazlinnsellilarsesdsazyinnuandng 61 fault fapafingues
#A927N 120 ms mute Uda controller azlifsauaunis mute an 2 AT saudlu 3 ASY vive 3
. 49{ [ o dl dl a d%/ N ! o 1 % o =R
strike AuALUNTT fault uazawIUNaveanasrlsavintuansiald faetna 1 PA 1 Fons
nazualuanuaunNIn controller ax(3u 3 strike routine f1MAYa1N 3 strike WAQ 3 strike Laz PA
fansdanszuangundn Wuazfans mute UATAY switche FiRBANANINATHaE Combiner RF
switch tAzasaataaznauliinausuing Iaalddnisdos Wadl PA 1 module 1&g 1 APC §
oA

"3 output power ARAYAZIAN APC voltage iWainwnli power geganaziflulils driung

At WA fault LUUTUUSS LATENAIENAAaE muted Wea shut off liliael Walévin 3 strike reutine

-43-



WA AdaNRI 3 strike a1aaziaTuN e lWRNIZIIA LI counter ¥ reset UATIATANANAY

14
N1 strike mn% LLmzzﬁ/ﬂLﬂ@dﬂ fault R1UIUNIN %Mmm 3 strike routine

4.7.2.1 Master Controller Faults

sialiHiusnanisae9 fault I9pduRANAINIslae Master Controller

4.7.2.1.1 REF_WARNING, +5V Reference Warning
{lun1simeudn +5 vde reference voltage e calibration waguilu +vizald 0.25 v
Aaa1aaziilu 4.75 ¥ 5.25 VDC viraanaazfied set fault flag TifiA3eei fault nnnndnlu fault

log LAZLAINLEAINNT fault 1 front panel

4.7.2.1.2 MSTR_REF, Master Reference Fault
Fault 9neAaNNdn +5 V reference voltage Basnann Life Support Board kazisiagiv
MUNALDY Controller board 81aaziiagndn 4.6 voltage 14T reference 189017 calibration

Vavum naaauA voltage Haziilumsaesnis error Tuszuy calibration WANIIFIAY

=< " A | o X
overload mrﬂuqm critical fault LATRYA9R1AY shut off ATNUANNUTIU

4.7.2.1.3 RFL_PWR, Reflected Power Fault

Fault ﬁ@:qﬂﬂizﬁulﬁﬂ VSWR overload trip point ﬁm@ﬁumn WATATNINIIANN 3
strike rule Hueasas mute 3 akeRn 7 M uazliausnudlalutlywnld Wiesdeaziu APC
foldback qm trip ﬁ@:é’mmﬂmq soft ware Tu Diagnostic Display menu nN17A793481 VSWR
overload 4 trip Taena [Configuration B,C] femasszdens set anunsnazideunisidds
AB.CD fiduanae display ¢ nsseslfiaenmiaglaidl saving any change ne (HOME)
default & w5unns setting ﬁ’jﬁﬂ 1.50:1 WaEN19 calibration m@w@mwﬁm:mi calibration 184

sruLieuNA AN section V
4.7.2.1.4 INTLK, External Interlock Fault

v 1
N9 Fault LL‘LI‘LIﬁ@::m‘ZVI’WmLQm Lﬁ@ external interlock L@ external interlock fault a

Uprraedalnenistlan main AC contactor fiad closed contact 32191497 external interlock
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. A a9 A , o o ) . a o Ny -
connection L‘W@‘Lumemmmu‘mqiumu section I ANNITFAARANACHUDLALTDY external

interlock connection

4.7.2.1.5 FAILSAFE Interlock Fault

X P oA oa I v v = .
n19 Fault wuvuilay mute gauniilu output ABILATANAY "ﬂ:ﬁﬂ?ﬂ:@i&ﬁ’)ﬂﬂ’]ﬂﬂﬂ failsafe

contact A¥6iB46ia contact 3¥13 failsafe interlock connection LV l#iATa4AM91 AaINAN

v 1
o =

3199 section || mﬂ\‘lm?ﬁmmﬁ%’fasﬂ@mmﬁu failsafe interlock connection
agiqlafinumasdaingdn failsafe interlock 8199zl w0uzeg# local mode
operation AN configuration menu Tu Diagnostic Display T4 failsafe A% Configulation
WNeu enabled neuiazdassnnaIniswny unngAnNdn failsafe azilamsesds Hialu
AL remote LAz local 284NNT operation 81 interlodk is opened gseangli failsafe
NuRNIzLientifumls remote mode taenm (Configuration A, A A3l B ax toggle
. 3| dl 1 v % a dl
display 10 yer {1 no) e save U198EN NA (back) fdasnisanianninidaauezls na

(HOME)

4.7.2.1.6 POWER_FAIL Fault

A7 Fault suuiidlunazes AC power L@ uae falt # detect 1AgIN13 monitoring +20
VDC supply 284 Life Support Board (IC U37) f1 +20 VDC supply amARIN31 power fail
threshold @4 power fail signal az@a 11?1 Master controller telling 1Az save @9uf data R3ariis

v
Nanun douluninig fault uwazLIA1T8Y fault, Aa¥iauN1e shutting down

4.7.2.1.7 LO_AIR Fault

AnGrad Air flow 289 Z2 A 350 cfm 61 Air flow AR 25% 438 80 cfm azifin
low air fault 1 triggered WaaNazi/aawh high speed Ingazneneutawe aginalsiniuen
air flow laiifismuan 25% ey 60 3unTl wiseadaaz shut off EninanTeAIasdsagfinmIEY
N il fault ﬁﬂmﬂﬁu pisRedafiaz shut off A1T84 air flow alsian Diagnostic Display Tt
n19nm [Metering, C, D, B] %u@giﬁu ambient temperature wikluvane °] temperature fault

ANRUNNTANNEFAIUY air flow fault
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4.7.2.1.8 UPS, Uninteruptable Power Supply Fault

Fault Hugnddn 1aesdsld UPS (1138 generator) power output m@\uﬂ?;mmmuquim
UPS power level setting Tu configuration menu 184 Diagnostic Display N1IMIIANTE set Fin
UPS power level n@ [Configulation A, B, D] AN default A% set ANI2UT 1 kw 1l A B, C,
D key ile set A1 UPS power level 1 na (back) ile save any change na HOME [eanian

any change

4.7.2.1.9 CPLR_NC, Directional Couple Cable Not Connected

N9 Fault ﬁ%Lﬁm%uﬁnﬂmm sample cable A1n forward power directional couple T4
7 Life Support Board lusiariu fault Haz mute 1ATRIATUNAUNTZIN cable azsalud 1iiagann

HAT9IEUNAE N APC loop

4.7.2.1.10 IPA_# MUT Fault
Fault HazifluEFasaad IPA1 vi3a IPA2 ia IPA1 1RANIT mute N3LLUU control A¥A39AAN
nazualualu IPA dnszualaitasndn 1 AMP szuuazlainaunn IPA wazay mute szuulnenig

shutting off PAs

4.7.2.1.11 IPA_#_LOW Fault

N3 Fault Haznszsu &1 power output 984 IPA Ha8Nd 20% WAzLH® output U89
exciter 81NN31 70% Azl ldeTeads mult 61 IPA azd output power WslimIn IPA
directional couple sample A4t 3 strike routine a¥BuVNNU 1 fault £adlag] controller Ay

wlaslal IPA dafizag

4.7.2.1.12 IPA_# OC Fault

IPA overcurrent fault 81aaziflun IPA 1 39 IPA_2 AN overcurrent threshold AR 14.3
AMP fANaNfingaenszia IPA WNIU hTasdeazisa 3 strike routine @ IPA Adtloyundans

fault LAzaadeazilasnlyl IPA daiaaslnadnludm (813)
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4.7.21.13 IPA # OT Fault
&1 IPA amplifier 44091 90°C @3 detec 1ngl thermal sensor 7 amplifier LAaIAIAZEH 3

strike routine i1 IPA 1Rty elans fault insasazitlaaulyl IPA 2 Inadntusd® (513)

4.7.2.1.14 IPA_# OUT Fault

Fault Hazianddn IPA_1 vite IPA_2 @eulidn plugged ve9siu wiaz amplifier &
connectors 2 §1u avanaarduninandunitfeadnias Faldifly interlocking tin ampilifier
LlfGaudnlulign a1 pluffe a1aalaise amplifier faglivine szuu control azilaenlyl

IPA 21 81611l fault seuiani

4.7.2.1.15 IPA_# Vds Fault
Fault Ha=ilau d1 power supply voltage +52 VDC A1n41 30 VDC #3aN1nnan 60 VDC
A4 Soft Start ¥neuaNysaluda 1ie fault 83w 3 strik routing A ENYIN9T8 MAIANN 3 strike T

fault §l3A9E] LATBIAIAT shut off BINN3UBY fault Hazgilau diode 1A

4.7.2.1.16 AMB_TEMP, Ambinent Temperature A Fault
3 4 Threshold sauriulu fault 3 45, 50, 60 waz 65°C &1 ambient temperature Q\iﬂfh

50°C Waanazulasuilu high speed fngrungidaauinay wawnauilu high speed uda i1

a

gaifliy 60°C wAvasdaay muted dgunnRiiiailuy 65°C Asasdafiaz shut off HuINgaMNRAN

=)

asilanaNiluy high speed uda WaanAazilasundalihilu low speed WoguUM)RRAaIDS

45°C

4.7.2.1.17 EXC_# AFC Fault
| A . A . | |nI/ dl | 1
i1 Fault a1n digit cd exciter %178 supperciter Lﬂummra e lldannseTeade uraz
dusokat 14 fault log WazUY front panel fault light N1INTLNIRAZRLBNNT exciter low power
condition Winths controller A% delay 10 3u% Walinan exciter 14lAan (recover) Aauay

wlasulal exciter faaw (819)
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4.7.3 PA Controller Board

PA controller board I micro-controller ﬁﬁlx‘i?ﬂﬂ\ﬂﬂﬂﬁq Master controller Wav19114TI4
472U master %I\‘l board id gn set ImEN9 hardware jumper nilu PA controller #1 ‘ﬁl back
plane board fdesdviudfindu 4 PA controller Geazlddmiv high power Z series
transmitter 11 Z5 uaz Z10 usiaz PA Controller azpauAN 8 PAs Wanzatil Z2 feenisld 1
wininy

PA controller azfuiiaausselsli]

- Turnon/turn off ua% foldback of the PAs Ineain1g PA gate bias voltage
- Metering status WAL fault monitoring 189 PAs L% isolation resistor associated with them

- Control 49ua89 combiner isolation switches %q'aﬂu'ﬁlu PAs

4.7.3.1 PA Turn ON/Turn Off

PA controller daufLRAtaLaWLINAAB turn the PAs on uaz off 137 PA la-ta 1#lna
dl . dl v | )
n191aE bias voltage N1 gate 189 MOSFET 2189 PAs £1 gate voltage 1 OV aziiluniadn
PAs 61 gate voltage 1u —18V azifunsila PAs munaAanudn PA controller NANNANNNT0N
azturn off  vi3e mute usar PA Hevamualunanfsaie rvnniaanuaidudia mute
wrnagdald1fil RF output 88N
\Ha PA Midsazfiasgn shut off 938 mute A3 PA 7i9NAAzFiad mute Uszanns 120

ms AuzN PA sinidslullssariu combiner Tagl isolation switch @01 PA fwaanaznaull ON

FINHLAN

4.7.3.1.1 PA Foldback

1
=

PA Controller @1119091a% fold back of the PAs Tmﬂmimu@m gate bias voltage N1AN

TnA1uilaszsdng OV (ON) wag —18V (OFF)

4.7.3.2 Metering

PA controlle a25URATaLY84 metering 184 parameter A9

-48 -



- PA current AMNIZULATEILAAT PA a2 monitor 1AENT94A voltage drop ATBNANAITUNNL
A1 0.01 ohm A8 R11-R18 LU Z plane Fsnunuansat ludiuaa499as DIVIDER Nazud
293usiaz PA azg léiann Diagostic Display f15ia4n19gna [METERING A,B,B]

- PA supply voltage A1 voltage 284 PS1 a2 monitor 17{ fuse A1N Z plane divider AaEUN 1
iU 916e9N19MIA (check) PA supply voltage nm [Metering B,C] PA gate voltage Wsas
PA gate voltage 274190 check 11U diagnostic display Ineinm [Metering B,D,C]

- PA temperature ) temperature sensor LULAAL PA %‘\‘lzﬁ'\‘l temperature sample voltage
113 PA controller

- PA ISO resistor temperature viemp PA1 4 vtemp PA8 siaz 1SO resistor i thermister 14
u temperature sensor ﬁm@g’ﬁu metering WAL fault monitoring §i16iad checkthe 1SO
resistor temperature nA [Metering C,C,B] m‘;TL‘WIS\JsLu ISO resistor temperature LAAIDNNNT

imbalance i phase 99 amplitude 284 PA output

ARFILNA
- 9

AOUNNNTBY PA iso resistor (A1-A8) NuANANNAUANNITLANANNA WIS AN LY wHseg

Q a

m1N91 100°C

AZ TIUARINIBNIN Lﬂuﬂmmm@qmmﬁmm 2.5 KW 283 2 way combiner isolation
load resistor maﬁugmuqﬁﬁ@ﬂmm:mmdw imbalance 7¢%119 output 184 two foursome

U Z plane

4.7.3.3 PA Controller Fault
palUililusnaazidsnaeanns fault HauuaLnaqiiasiu PA controller board Iagiiinay

N PAs LAY isolation resistor

4.7.3.3.1 PA Over_Current, OC
A1 PA current overload threshold wiay PA fAillnRazivindy 14.3 AMP. ldf PAs M1ds
A8l DLARY PA HNTLlannn LATaS49azTNnINNg 3 strike 81 PA current lianas PA ay mute

WAz combiner isolation RF a2 switch 191 PA output a9 ground Wunng optimizes A1 combiner
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A115UAN 3 PAs 81 auNssiasied reset Iaen13nm on buttons Tailun1s un-mute the faulty PA
AN9TUALIAIGY LATEIAIATIIN 3 strike &N

agielafinuiidedaingdn Z2 control system fnulasdne el PA @e 1 6ia @n 3 5

{1 foursome azam PA current H83a1nNN9ANNAUIEY VSWR 81 PA fafiaadids et ludou

|
o o

A a 9 PR Y S o o A '
NENEITBANNURINUUINLRE  controller  AZTUTIHANITAAUDINTELALAY  PAs A1 pacurrent

u

overload trip point mm@nqiﬁmn Diagnostic Display Iaaina [Status A,B,D,C]

4.7.3.3.2 PA Current Foldback

A1 PA current foldback threshold A 13.4 amp UN18AIN4Y PA controller azwengny
foldback the power 289 PA ANITaLERINENAT current AANNGN 13.4 amp. Tnevin PA gate
voltage Tiiluauunn Anaaanszuafiasudinvanedasmiionti faued s manaes PAs

a

dl o
NNWNIU

4.7.3.3.3 PA Under-Current, UC

PA under current AalFauAInszuanauliain PAs demideuiuusiaz foursome 5
aeinay B1, B2, B3 uax B4 79 4 PAs dUslaatiunils 4 way combiner i 1 289 PAs &

nezwaTeenuldRINgn 10% 289ALRALLBINTTUARAEY ) BN 3 A SXULAT mute 120 ms UAY

isolation switch Fif PA /111 uaz mute azaas PA uaauazasiand i fault log mN B#-UC

4.7.3.3.4 PA Mute Fault

e Mute 1NATL PAs NIuad a1adusay PA azfiad check Anglluiauiy o1d mute
AnTu widslinszualualy PA A mute-fit azifluanivg ieesds mute 120 ms wanued

PA [@elaz isolation switch 11471 uazazudnalu fault log AN B#-mute-flt

4.7.3.3.5 PA Over-Temperature, OT

o

Temperature 499usiaz PA azléiann thermistor RT1 Niagifuusiay amplifier wag actual
fault label 11 fault log aziflu B#-OT @9 PA temperature overload trip point An 90°C 51”123\134'm
\PiraddsaziBu 3 strike sequence waanfuinlusia PA Nftlyun azlddl foldback fiu PA 7l

v
BMUNGaNINTIU
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4.7.3.3.6 PA Out Fault

# interlock fault uiuusiay PA 1 2 984 edge connector saatiiliusiaz PA A J1-A
LAY J1-V Badundnsnm 7 sfuazlaisiaanndn PA lu fully engage T Z plane connector dli
4 PA T 2 Fasiniiay open uaz controller azlalsiari PA uaz report N7 fault 11 fault log AN
B # OUT LL@:%H@%@ZLL@NM Diagnostic Display “status menu” finazsag check AN status

Up3uEIas PA nA [Status C, C]

4.7.3.3.7 PA ISO Fault

AN Fault threshold 284 PA Isolation load resistor An 230°C i resistor ‘ﬁﬁ@ R1 04 R8
BELULAAY Isolation board Lﬁ@ﬁﬁh@;q%u fault log azifufiniflu B #_iso fault AFesds mute iflu
1981 120 ms 5ia PA ﬁLﬂuﬁﬁymﬂz switch out uaz mute Az released A1 overload ﬁLﬂuﬂgwlu

%4
¥
14
=)
1

X o : X | o o as = o~ X
LAY N1INIUILAIT overload AUBLUNLNITIADTUN)NNLNH Wl 1SO load NNINTUATNLIAN

1 4
1 a

UNEAINGT 1SO resistor azlaliingeauny 230°C naussuuAy trip WANIzULAY switch out

v
o a

! v !
fin PA Miflutlym lddngnimniiufinaui 1ISO resistor

4.7.3.3.8 Combiner ISO Fault

ISO fault AN1NNG7 2 Ll

1
o =

- Pac-isob (2.5 kw iso resistor) {unns imbalance 5241914 output 184 foursome 2 A9 N

o

Z plane B n19 isolation %138 1ISO B A4 R9 7 Isolation board (Isolation board siaagjfiw

Z plane) fngaungiaed R 4419 230°C LAzagdsas muted

4.7.3.3.9 PAC1_REF, +5V Reference Fault

N19 Fault ﬁumam’mdq +5V ﬁLﬂu reference voltage %ammﬂ Life Support Board
LAYARIINFUAL Controller Board vianaa aziiAtiasndn 4.6 U A voltage diTunsgnealu
N2 calibration nMauAtuAn voltage ﬁLﬂummaiﬁfizuuamwmmhmi calibration WAZN17s
A3 overload Fstiuaziily critical fault uAiAiesdas muted 1 M3 fault tazuansasly

fault log PN pac1-ref
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4.7.3.3.10 PAC1_VOLTS, Power Supply Fault

\{flu Critical fault Tagiue PA controller H4ANN14 lost LA¥N1S muting e 15 V vt

14 Wlia fault Wil detect LATRed9as muted Laaing shutting off fia PA

4.7.3.3.11 PAC1 _-15v
81148 -15 v Aazluil bias 19U PAs a1n controller 1Had fault tNATULATAIANAZA off

IPA
4.7.3.3.12 PAC1_COMM

Hiflunng communication fault 521319 PA controller fiu Master Controller lafinns
nsyinaylaie fault § detected Imeme PA controller aanuuulivingulagluidl Master

Controller

4.7.3.3.13 PAC_J#, Cable Fault

7l Cable 4 uiiseu PA controller 7 J1, J2, J11 waz J12 7 J1 waz J2 sl Isolation
board IR J11 uaz J12 sefy Z plane 71 PA controller board i id jumper fii@en board A
PA controller 1 ‘1'7; Z plane qid jumper AE N B Lﬁ'mﬁ@mﬂu Z pale A, B, C, 38 D ‘1'7; Z2
Hannz Z-plane B szl Mt id jumper Faadaliimansauinvn L LAesd 1D Ay
gnmsagaving PA controller

@1 PA controller tilsifiu proper (gnsias) id \A309fias muted WAy fault log AZLAAY

o

atielaasailefemeniadneang %ﬁu@g’ﬂu cable riafiniza ID lagnsiad
® PAC - J1
® PAC-J2
® PAC-J11

® PAC-J12

4.7.4 Power Supply Cotroller

al al % 1 il/ dl 1 o
{1 PS controller fen 1 6 wintiuluipTesdennnsgiu Z2 Suan1snaLAN power
supply 18 2 4a aeinvanysnal Inaacupulanazgn n1sld dual power supply Nl dLANA9as

AILAN
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a o

PS controller function Nm\‘]‘ﬂ
- AILAN tap switching ?ﬁlqﬂum@muam\m?ﬁﬁw 52 vdc
- AUAN Soft Start waz PA discharge function
- All power supply monitoring ag fault detection ?QN%& voltage, current, temperature and

status

4.7.41 Power Supply Turn On

i{lu Function duusnaay PS controller Llunnsilaitlaagas power supply &nyannd

[
1
=

on/off #3enen PS-disable 117N J3-J13 AryrunauNnann master controller (N logic gate #
Life Support Board feufiazande PS controller &ryrynd PS-disable aztili high MeAa91
5’12@”@@’104@111 high 9933 power supply A¥ shut off aili low 2943 power supply TN
yanainazdl cirtical fault 17‘1' PS controller board sluﬂiiﬁ‘ﬁ supply ¥ shut off azliAntians
ﬁﬂ&lﬁyﬁm PA disable 9947 power supply Q& trun on Imﬂmﬂwﬁ\ﬂu 4 output
® DRIVER 1
® DRIVER?2
® DRIVER 3
® DRIVER4
SlaLeiesds Tuned on uén Master controller a2/l Arytyntu PS-disable Liu low (V19
contactor MNNUKAY Master controller %1197UANLING) ﬁl,ﬂum?mzﬁu Soft-Start
output 7 J1-8 uay J2-8 flunsls supplies 111113 charge 281941 9] 4@ in-rush
current 1AeIN"Y soft-start resistor ay SCR ﬁl rectifier board A" supply voltage AFIR
84 40 VDC nelu 3 3wl fesfunns wm on azlifuAnuandsann 3 it &
voltage £l4AsiiAREl PS controller aziili lowest voltage tap ‘Emﬂm:ﬁuuﬁﬂu 4 UnY
&rynynnu driver e driver 1 deriu 48V tap uén fuaznszsuiui uaz power supply fi
Ay full charge PS controlleray check fn power supply voltage Inane DC voltage
sample ANUARY power supply ‘17;3\1%“911’1 board ﬁl J1 way J2 ‘17; J13 wag J14 /1N
rectifier board Zﬁvﬂ;ﬂ;ﬁmﬁﬂhu U7 Senanunilen linear amplifier Ay buffer ietle

M1 analog sample Aa1n overloading W89 front end a4 A/D converter Tu
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microcontroller IC, U6 way sample & PS controller azAnuualadsuandusiagilasy
tap NaziinviTaan DC PA voltage Suaznenenueaasan voltage Wlnanazlndiusn

52 VDC

4.7.4.2 PA Discharge

|
A o

Wadtyyrou PS-disable 1l high # SCR tap viauumazlinnenu uasdtyoyno
discharge 71 J1-7 waz J2-7 1flu low n1snszduneas PA discharge 7iMnetain uas safe

discharge 184 PA supply

4.7.4.3 Power Supply Standby Mode

nelFUNaMANIg W RF mute 2499 power supply azilAnily standby mode Tag
frutunaw PS-standby ﬁmﬂ&lﬂmﬁmmﬂ master uaz PA controller 7 PS-standby 1§ shut off §in
driver ?”Tqum%'qlﬂé’mzﬁju SCR tap # power supply atslafimudulalansyfuasas
discharge %.\1 filter capacitor €19A4 charge LLMW%‘@N?II%@'”]EI supply agelafinu capacitor A%
bleed dawn 41 <] @1 standby mode £4Asag FBIFNHIAT voltage A TImNzdy PS
controller A¥NgEHUNAT soft-start §1 PA voltage ARRNNTY 42 vde uazaTuaz shut off Wil
voltage g4ndn 52 vdc PS controller az€l4Ad chare ﬂgﬂuﬂizmﬁmmﬂm PS-stadby {1 low

WAE power supply aziflu full active @n Wi3aA shut off Imm@mﬁm ps-disable

4.7.4.4 Dischange Pritection Circuit

195119 Power supply waza4as discharge 81n19lin19uluasas discharge tng
l@w1zn19tlasiunng short L"fimmmwﬁl discharge resistor W “in circuit” mmz‘ﬁl power
supply 11914a]

sample 184 voltage finnmAsay discharge resistor %Qﬂzﬁxﬂﬂﬁl PS controller i J1-20
WAz J2-20 61 voltage nn9n 30 VDC §n comparator A% trip LAY outputﬁl U1-1 i U1-2 Az
fu high &nyeuno fault 1-disch-sample avadll@i U9-2 iy buffered rewiazde micr-
controller 7 PS controller ax shut down 2447 power supply filfl 2937 detection azd

hysterisis Watlaaiu fauls triggering
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4745 RESET

azil Reset Line ann Life Support Board %\‘llﬂu monitoring 7.1 VDC Q10 regulator ‘17';
Rectifier board %uﬂu‘ﬁuﬁmmmmi monitoring low voltage power supply " voltage [ﬂm;iﬂ
A91A1 threshold AEelY § U7 71 Life Support Board Az reset uiagalalfi Controller board
%WN@ (Master, PA Llaz PS) 1U PS controller “ﬁ% reset L‘ﬁlﬂ clears U2 waz U3 1 output

20954 low l8ifinnanszsuaea driver signals lisia SCR tap uaz shuiting of supply

4.7.4.6 WatchdogTimer

Watchdog timer lag U4 Fmdnnnsiilaneswnnnvines 2 aghe aehausniiudessy
pulse a1n micr-controller YN 7] 1.5 M SEC. fladl5uiuay activate the reset line ﬁl TP4 LAY
supply A% shut off Fasfuaz monitoring +20 VDC supply #qgl ti1 voltage ANAANGA minimum

limit 489 12 V {UAY activate the reset line

4.7.4.7 Analog Input

U7 $1N911mless linear amplifier Wae buffer A5y analog input Lﬁlﬂ A/D convertor %\‘1
udauaasy U6

Sample 1 S voltage sample A1N power supply 'zaﬁlxiLLiﬂ%sL%ﬁfm@M power supply tap
switching wazduaziiy digitally filter Tagl micro-controller Taafiaas filter FiausnAea 50/60 Hz
band pass filter Waz output Al detect 289 rectifier fuse 2891 secondary 18N
transformer @sliiflu critical fault Asfigaailis 1001120 Hz bandpass filter aldifly detect
severs primary phase imbalance 38 loss of phase, f1 loss off phase {1 critical fault %\1%
Husiatla power duedaalduu single phase #1 filter 50/60 Hz azidusa detect 4145 loss
28N secondary fuse
- XFMR thermistor 1f]usia sensor gruunimnatiu transformer dngauuniaed transformer

quiuila 90°C iiseadeaz shut off

o .

- Heat sink ther (mistor) 1flugin sensor gauunANAnaL iU rectifier heatsink fngaungHaas

heatsink g9auR4 100°C 1Aga3day shut off
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4.7.4.8 Cristical Power Supply Fault
sialiiifludnuanaes Protocal power supply fault ilunisuaniiiendu < uazaniuzed
A7 fault Az ldannszuy Diagnostic Display
nelsinazaes Cirtical fault 7 power supply A% turn off N191AL reset NM9LAA cirtical
A [ dl 1 21/ dI | o o
fault ﬂ'ﬂmﬁ‘ﬂm‘ﬂqu on NagLw front panel 1 ATY WIATAIALYLUNLU fault reset 1‘1Jm‘1qﬂ controller
board WiauuA sruvuarnenaNaznauN1Ey full power d1wnn fault fapsiiat ATasdeay

fault ansalil

4.7.4.8.1 Soft Start Circuit Fault
1 Fault RNATULAZLATENES shut off 81 PA voltage s 40 V el 3 31 2e9ns
mzr?’jmq% Soft Start #ilun1stlearii SCRs Iagn1snenany charge dquiiinain discharge

capacitor Nazifin overload 171 fuse

4.7.4.8.2 XFMR_OT, Transfomer Over-Temperature
i Thermistor agi1unAAIALAY power transformer WA sensor U dnanmNa8Y
transformer €419 90°C LATa9ANAL shut off &1 thermistor WIANHEBLNA open 138 shorted AN

grunniazuanaiiiy 155°C

4.7.4.8.3 PS1_HS_TEMP

# Thermistor L{usa sensor gruuyiFnagLuusas rectifier heat sink 89n13 fault Hay

\fim triggered BNQMUUNRT9Y rectifier heatsink §484 100°C 1 thermistor WTad"eIsa open 1138
shorted n1suansA1gumgiaziilu 155°C
N13 Monitor @qmuqﬁ*ﬂm heatsink #1 diagnostic display na [Metering C, D, A] a®nNW

@:Lmeq@muqﬁm@q heat sink ARIUFAL power supply

4.7.4.8.4 Discharge Circuit Fault
f195MINNNINNULBY Supply 443 discharge AAZNIIUALE LNTIZAATIINTURALNG
A7 fault Hazly triggerd Watleeiiungas supply aannns discharge wae charge luanaeaniu

2EUININIINNNUANLING A1 voltage 1 Soft Start resistor azfaglnaniu 0 volts. A1 voltage ¥
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Fen9n “discharge sample” 11 monitored Tnel comparator U1 i PS controller board wazay

\im trigger fault 81 voltage lamnlineg

4.7.4.8.5 Phase Loss (100-120 Hz ripple, for 3 phase only)

N7 Detection %%u@g’ﬁmxﬁuﬁ 100 114 120 Hz ripple i output 289 DSP 2443 band
pass filter v‘hmuﬁquh DC input voltage data fhazlAsylduanaslue fault 19320890
primary 84 transformer (line loss) A9ag filter %mm%ﬁm‘nuaﬂﬂu software 1AgINIg
microcontroller fatiuAslieiudanissndn voltage df;ﬂmﬁ imbalance 221919 1 38 2

phase Ay trigger Wi fault 160

4.7.4.8.6 PAC + 20V

+20 volt supply fault Tmﬂmrﬁ voltage "f':l,ﬂumuz%ﬁﬁtymﬂzﬁmﬁ*umaﬁwmmm
controller ¥uargn monitor agjnaaniiai Iael watchdog IC (max 705) F1fnndn 12 volts N9
fault a2 tripped
4.7.4.8.7 Cofiguration Fault

N17 Configulation fault %meﬁl psi-comm M?ﬂslumﬁu ] 1'7{ Communication fault
mmx‘ﬁl power supply fafﬂumqu off 49U289 controller A¥ATIR&@AL configulation AAAALIAN
PUILAIINIT ANUIUAY supply connected WA identification number (ID) Wudaunesuaw
N1IMIIRAaLIRINT LT IAa8e  Configulation TEvneusalddie  wazlinmegeununeiaraas
supply ixAnndn 4 VAOVLNATIN L VHNELaT supply falpennsfnansdausio JP1, JP2 LAY

JP3 7 rectifier board #ail

Link remaining Link removed ID#
JP1 JP2 JP3 1
JP2 JP1 JP3 2
JP1 JP2 JP3 3
JP3 JP1 JP2 4
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4.7.4.8.8 PS1_JUMP

¥ [ a1 A o n:ll A dl 1 o ]
&1 Power supply tap lnineu wazsasellAe Fdes viee tap aurlunneny dauves

' '
a a

jimp fault a2 triggered LA3a4a shut off anqzilanaazideaninaluae
- fnnsnneuesn TAP uay TAP1 @e Ann91@a¥l TAP2 1za TAP2 Uay TAP3 aginiauuda (ad
TAP3 uaz TAP4 1is01an1y TAP4

- 1 TAP2 deuatiuazi@afintuuas TP1 waz TAP3 Ansidtagnanuuan

4.7.4.9 Non cristical Power Supply Fault
" Ay A a = ' P o
Non-critical fault Ni’)LW@LL@Nﬂﬂ;WWLﬂM’]ﬂ power supply sﬁa@xiuqmm@mmum

fule AuN1INLaaaeTasEILsAdraz st laedanazilull s

4.4.7.9.1 Power Supply Tap Fault

n19 Detection %wag’ﬁm:ﬁmm 50/60 Hz ripple 7 output 184 two stage, dsp base, 2
7 band pass filter 1 micro controller 293 BPF %@‘ﬁl DC input voltage data /10 PA power
supply (+52 vdc) siazitannunneudnsieanaan secondary 284 transformer WiAn1s fault
Faenaaziflu fuse vide SCR

lunslaeg tap Anng detected 1w fault uazaz@aeld tap sasald (ﬁ’)lﬁlﬁﬂ"j’]@tgma‘ﬂﬂ

duduauwsn fsia inaggandtazifuaendusunaas) nazldle

s e 4 - o - o
AAAITAN DILNULATANLRY power supply Tadifu ground NUNNZAN 198 floating M1
anysnl Wilunsandnuouaes 5060 Hz Tu voltage sample line 1 controller Livafiay

crroneously trip TaifluuuLe4 fault N1 fault aztiuiinidu PS1-TAP1

4.7.4.9.2 PS1 0V
. x . . T
N3uAAYAT Over voltage Hilunisuansdn voltage 44ndn 5% wesAfissld &1 DC
current TBNLATANANEINIT 20% BIANUNG TuAzUaANUNIERINNLARSAIN power supply
31 liferlsniuanunsaldls wmsny voltage Anlivzaatinglaatinanils foamei line voltage #
dungannn assiewineun TAP 1 visawfuineiy TAP 1 1flu voltage WANdn TAP 8w °) @9

N191Elu faulted off aginiauLAn
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4.7.4.9.3 PS1_UV

N13udAdAN Under voltage dwudunannnsfinseiudnuiy over voltage MN18AIINGN

power supply HAA NN i@ NnrnasiinIuls Anszualianunsanageuivesn flag

4.7.5 Lift Support Board

Master controller gn back up Imel Life Support Board #9 Life Support Board ganli

NN9INNNUIRNLATRNANL aRAAE IHAAANIAIRY 81 Master controller %191 LATR9A9FHRINIT

PA Controller board #M19ulél udnnisaesnisvinusiniacuns ag 'l Life Support Board Ag

- VSWR protection

- IPA protection

- Transmitter on/off

- Fail safe

- Interlock

Life Support Board AManN15%1971 2 88in4

1.

Normal operation mode 9 Life Support Board AMANNIN9UNe interface
3219 master controller fudaway I liatesdauay Master controller aziingu
GHENRIZGN

Life Support mode ax\{luFa back up svUUAYLAN ila Master controller lai#inenu
i1 Master controller l1%119114 6 Life Support Board @xiﬁ&i@ﬁuﬁmmﬂm‘%ﬁum

AN Master controller wazeianiimsaasapsaanainiAfallf ¥4 1e9 power 1lu

minimal fault protection kazazldiun1s monitor 2894N199N11911

o -&l ! dld 1 .
ﬂ’]'ﬁl‘V]’N']H“ﬂ‘ﬂ\‘iLﬂ?’ﬂﬂ@\WlNﬂ%ﬁlu Life Support mode

1.

o & w0

VSWR protection

System mute

Transmitter on (low only) wag off (ﬁ’q local LAy remoterﬁl input NI9U)
Failsafe interlock

External interlock
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4.7.5.1 Normal Operational Mode

sialRun19Mn9uae999as  1Ha Master controller aginagnsing

4.7.5.1.1 Transmitter Turn On

\HaLATaads Turn on 919 high 38 low 471284 master controller aznLdu high 15 TX-

ON dtyeyunauidn Life Support Board 71 J1-A55 Lazidn? and gate U26-9 1ia TX-ON flunisna

o

Ju# front panel 14 low on %39 high on 138Li@t# remote N3 high on ABNNIAIAINTELIL

remote AaeIlR7 Master controller NNA311971 U26-10 Ll high @9@4 high Iagmns U26-8 1i3a

gate U32-10 Wn'hilg U32-8, U32-11 gavine U4-12 1flu high

Pulse Stretcher, U4
Fin U4 wlusatia Pulse a2l output Ll 100 msec pulse iHalsinuiaz ON iAgesdsnAafas
natjuliNAnyounnsaas power faulure, #9ua83 power fail (bar) a1n U37-7 waz 100 msec pule

AN U4-10 aztNunaanty U-13 Us-12 wazlif board %1019 reset PA way PS Controller

board 9 J1-A83

2 1
[

Controller reset NNaMLTlaAAIABFLIATYYIWTNMNATEY Controller board BRI
2 y d o y y ,
Nn17 reset LINLINFBY clearomg 9N fault raaganenaNAaz i e full power 011 fault retirms

wsaadeaznaulilgning fault A3anew

AadINA
- 9
d‘ d‘ ] o o O [~ v 4 3| . . .
N17NA On command WEUENATBIAINIAININIY %Lﬂum{?ﬂiﬂ controller L4 re-imtialize
WAL clear any previous fault agislsfmudualuiay any fault a1n diagnostic fault log AN

PANNITUN component @4 shut off Wasdael fault aznavlyl on 1w PAs %3a Controller

External Interlock
fryty1tu Turn on AN U4 az gate 1ae and gate U6-13 &tyrynnd turn on Hdmiv
contactor wazazenulante Ue-12 1l high fa Ue-12 iludtynynos external interlock 1ivalsk

external interlock NMeuagnanala azFaa close connection 32134 J4-10 uaz J4-9 (gnd) #1

Life Support Board (u’?mwdw TB1-7 way TB1-6 % remote control terminal interface stip)
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iiaiflunng activate the optical isolation 7 U24 1% U27-11 uaz U33 -1l low waz U27-
10 {lusa invert &yynniuasnn Ue-12 1ilu high 191 high e turn on signal 7 UB-13 tiunns
inverter U16-6, U16-11 Lazds low 1178 set input‘ﬁl contactor Lﬁlfa turn on relay

External interlock line 1‘1J°71I U33-1 14 external interlock bL'ﬂu’N@?ﬁ%%/\i off Lfi’a external
lock {1 closed uag line aziili low Lay U33-1 azhin input i1 externallock 1w opened LAY
line L1l1 high Faazdaads high 114 reset input il on relay K4 Lazfamalst main AC contactor
laisiangas

Contactor Turn On Relay, K4 (Latching)

4

K4 1ili Latching relay T4689n19 pulsed iwavinlisdulanuaiumils uazazdsnsai

'
o Y

o 1 i// 1 . a ¥ dl [« o Y o dl o dl o
ALULNUUAARALINT AUNIN input NARINULIN GRS pulse MINuagunay We K4 19

o

K4-13 aziilu high uay K4-4 azifli low uay K4-13 udtynyind contactor-on-status WL

o

1 1 v
Master controller Lazag inverted 91 U6-12 inanenludtyoyind contactor-on (bar) zﬁ/q_llﬁy’]mﬁ

[

azdalua low voltage power supply board %wﬂﬂﬂizﬁu main contactor WAL exciter

CONTACTOR - ON 1 (BAR), K4-4

Aryayroudl Ka-4 (3endn contactor-ont (par) uazldliivane < usis U33-12, U30-12

a7

¥
o =

uaz U30-10 dryrunnutiiilu low sle K4 at/luAum set WA contactor AMNLA9As
1. contactor-on 1 (bar) zﬁ"ﬂ,;m&l’lmﬁl U33-12 Wiannzszing Life Support mode 1iielsf
PALPERIES ON 52 Ka-4 aziflu low Teazdin U33-12 il low &1 Master controller

laneu &tycunnd mstr-mormal 1 @zl low faeduiu v output 7 U33-11

WaE inputﬁ U32-1 1l low Lfllﬂ intial 100 msec turn on pulse a1n U4-10 uaa clr

input U4 11 low Fazindlewiu nnsvinlik Q output lu low %u@%iﬁudwﬂm on Ay
annevialal nstlesifu Us-10 aza¥1eind 3 second mute ativhifingua T

Master controller livinanunazlugnunsn inintialized (81 master %1471 mstr-

normal 1 ‘17{ U33-13 Agasiilu high removing the clear a1n U4-13) Lfﬁlmm%ﬁm

turn off e ASuudanianaUlyl ON fieaglfeylussuumauusniiunis tum off

LPFeNdIA3IUile turn on pulse AuNsnaFWIUNNNn AN Ké-4 aziily high

2nued contactor liFAN4AT fiad removes the clear a7n U4 iva liilA3a944 turn on
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@719 Vﬂalty'wm‘ﬁl U33-12 contactor-on (bar) azlaitiay second turn-on pulse N4«
T0usi Lﬂ?;mmﬂ"\amﬁu@q’u@:miﬂ‘m Life Support mode

2. dryrunad contactor-on1 (bar) 17{ U30-12 I%Lﬁlﬂ disable the power supply mmﬁi
contactor @gj“ﬁl turn off deyeynauiilu high mmzﬁm’?';mmmﬁ off Azl low 1
Fiaed turned on dryaynnd input au "] 284 U30-13 112N Master controller 1w
supply-disable Haazkinuie UB-8 &1 Master controller $1na1umaalni anush PS
disable Zﬁvfyfy’]mﬁl U30-10 1ilu high 9943 power supply A% shut off Ineng PS
controller

3. U30-10 gynegifiu contactor-on1 (bar) ”mgnanmﬁ@gjslu system-mute line Faay mute

Fin exciter LAY IPA 1TUz? contactor gl off

Remote Low Power ON Command

o al/ dﬁl ¥ { . | :j/ 4‘ I X a 1%
AdatiAagay eI Life Support mode N1UU BIAZNANININURY

4.7.5.1.2 Transmitter Turn Off

Lﬁ"ﬂﬁlmﬁmmﬁﬂu Off 1y front panel gnna Master controller Ar&4 high ﬁLﬂuﬂo’lﬁL\‘I TX-
OFF 'l1/i J1-A53 71 Life Support Board ﬁﬁ@mmmeﬁﬁu and gate Aa U25-12 90uf Master
controller §n&aneL mstr-mormal 7 U25-13 aziflu high way U25-11 aziflu high nnaiflu
high Haztiu U13-1 1, U33-6 WAz inverted 7 U16-10 flaufiazile reset input 189 K4 J0uZi K4
@gj*ﬁ reset 7447 AC main contactor @xiairfi@Lﬂ’?ﬁlmm%ﬂghﬁ%mm shutting off &tyeyod
contactor-on1 (bar) 17{ K4-4 aziflu high 11 ld et supply disable 17‘1' U30-10 Lﬁlﬂ% shut

off N1A power supply AL system mute Tmemng U30-10 T9as mute Fin exciter waz IPAs

Remote Transmitter Turn Off
REM-OFF (BAR) Wunnsnteulaenig remote xonreol interface °]Jm::‘17ll remote control
il line T low Sfuaznszdu optical isolator U23 15 U23-6 1l low fiflu inverted #i U27-6
ualdudinlUf U25-10 wilewfudtyayios high 7 input 799 U25-9 ad1a 14w uazazidiu high
FARALINN LW?’]::@Z‘L%‘L& and gate output‘ﬁl U25-8 aZAN input 1839 U25-10 ﬁ’]’e%“\i remote off A%

o

. R (A U
HNagiiu off command circuit Mndawiy aulduanlinens
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Failsaft
Failsave input @13190lduanN1sdMFLLN9ANNL2aeA T9fadnis muting 189 output
2109LATAIAY 1UNTIUNN9ULRS remote control ¥3RIZLLIIAY external RF switching NN3@asa

l1ln49a79 failsafe @110 14 1 14 3 dunay

i
=

1. # 781 flu remote control terminal strip @gjwﬁﬁwﬁqLm?;mzﬁ'qmmﬁimmudmﬂ Y

Fin jJumper a1n TB1-8 Lax TB1-10 (ground)

2. fuau1saralaemsalley Life Support Board 7 J4-7 upz J4-8 Hesrxiinsyiaile
¥mssia terminals flAnnuanludessyislunisldauaes wave connector gL
Vinuaes board fasinlignsiasazdiesinenldlie wenzazinli Life Support

Board w&eimner e

v 1
o '

3. degaving awwnsosieN J20-8 11 A37 289 D connector AARIRYT display/back
plane board laamsaNinas  controller front panel nsfeiifalles Life Support
Board 1 J1-A6 Tuunedeaes 3 n3tl failsafe 191U low signal Teazfaady low
oA A, - o Y 5 .
NAUNLATENANAEH output N power 1 power AU n9ld fail safe FadLan jumper
A1N1999UBANAN TB1 NOLAUNAILATANAN
dl . o ¥ o 4 3|
\Na9a7 fail safe M9 mwdn duaziiluatme i U23-8 uaz U25-4 1y low uay
U256 azagh low maem LdHHANIznUALNIIMeIuLedwsedds 81 fail safe
connection i1 opened @9 U23-8 uaz U25-4 aziflu high drdtyaynnilu gated
Tmel U25-5 %wuﬁmﬁfym’]m failsafe-enable A1N master controller failsafe-enable
iy software configulation iy Diagnostic Display n1tnAa B Ay toggle NAT
rfilsafeen a1 yes 11l no waz back dmau yes Uu display A9t failsafe azifli
high "% U25-5 1{lu high sanldf failsafe 1un19e open Wanazeiny high Tue

¥ o

U29-10 Tefatiiuaeas system mute fmawl no Al failsafe Az disabled U
remote disable (local) mode azdl low 117 U25-5 lu Life Support mode dtynynou
master-normal (bar) aziilu high A U31-2 wazay enable %19 U25-5 uay failsafe

signal

-63-



4.7.5.1.3 External Interlock

External interlock input @wnsnld@uiuuednnlsvass  Saflupanudiasnisiay

shutting off tATasds Wiullasiudszailla vise switch 28919 dummyload FmgLlszasdusn Aa

nnstleanuyAAa N13AARBRLNAT external interlock @110 1 Tu 3 Tumeu

1.

1 1 1 1 v
#1 TB1 1f]u remote control terminal strip NagUAILATENAS jumper NAAFIAINTII

1 v
=

\eN1 i external interlock FaATUMNAT AAGAIBLITNIN TB 1-7 4AY TB1-6 (GND)
#1 J20-7, 91 A37 999 D connector AnGat display/back plane board siamssiy
A9 controller front panel S N1T0RaRAAL Life Support Board 7 J4-10 waz

J4-9 (GND)

lu 1 daa1n 3 nedl external interlcok azifludtynyou active low Tsiaailu low faun

- | [% [ . [% Ny .
wraedeanaay turn on I N5l external interlock Tuunadaaes 3 netidnaun jumper

9991999714910 TB1-7 D4 TB1-6 (GND) fiagnanaan

4.7.51.4 SYSTEM-MUTE

System mute ABNN? mute the RF output AN exciter LAz IPA uunissnang

&ryoyntd mute annuane source d9azlananasialyl system-mult Aadtyune active

high # U30-6 uazeulids Uss-6 dryryrnuwazgnuenuazhln relay K1-13 Tihilu

exciter mute waz 1l inverter 1iNaLily IPA mute

1.

Exciter mute K1 silamsariudryeynad mute 11U softstart-mute WAy system-mute 17
on air exciter #ryaynns mute snwlite U36-8 13 U36-11 %umgjﬁw‘i%mmiwm K1
i1 exciter AR9N1T active high e mute exciter 9t JP1 AT JP2 AnTazfiaden
Al 1-2 position zﬁ”mslmﬁmmqm\aﬁ%tim inverter U27-7 98 U27-4 AU
inverter U28-1 %38 U28-2 L‘ﬁlmﬂu active high mute signal 1‘1J‘171| exciter §in exciter
Faannaifly active low tite mute Favi JP1 Az JP2 masasilu 2-3 position 4
&rynynou mute Az bypass 7 U27 inverter uazilu inverter Miflu active low Tagl
U28-1 vise U28-2 &N usituegiu position 781 K1 itelildmumisiigniesasies
ﬁﬂ?mﬁlmﬁu jumper ﬁiuj A919014 alternate exciter installation 114 section |1

IPA mute \ila U-5 1flu low 69 analog switch aziila laisia U5-4 U U5-3 uaz IPA

gate voltage autfluatigegnlag R30 uanifinliuay shutting IPA off 53 relay K2 #
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Aamae IPA gate control voltage fiu active IPA Seld dual IPA Alaidasld relay K3

idaade 2 KW laidasld

ﬁﬂiﬂﬁLﬂuﬂﬂiﬁmqmmmﬁmmﬁm %q@:LﬂuaﬂLMﬁ;m@aa:uu MUTE

1. PA-CTRL # MUTE fhflufndaann PA controller board @4z trigger lagiiang
w190l U n1snenvive’la PA

2. MASTER-IPA-MUTE

3. Failsafe

4. PA_-15_FAIL M3 fault 4419 Controller board Ay triggered (laginslal
NINULRS —15 Vﬁl regulatorﬁl PA controller 81 —15V supply 188 PA controller
azliignansn mute PAs nawdnlaianansailesiusiuld faiu exciter ua IPA
Az mute iatladru PAs

5. Contactor-on1 (bar)

4.7.5.1.6 IPA Select
IPA SELECT i1 software controller Ingl Master controller @113 switched LWLy
manually #1382 automatically & &1 active IPA lsvineu (il RF een) sty IPA Hinlat
layching relay k2 IPA_select-1 ifludtynyind pulse Faazify high iai@en IPA 1 azinli U14-
3 1{lu high (81 Master controller $11971) WAZHNW inverter U13-14 Lazay reset K2 AWMLY K2
aldanuuuiingas K2-4 aziflu low avdaansasing
_ A1 low a0 K2-4 1fla board 71 IPA backplane Faazld relay 11971 K2 way K3 Lang
AN 1INN9ueL TuAa9as LAz low a1 Master controller \ludyoynod status faflu
&unyrouden IPA
IPA 2 azgnideniiie IPA-SELECT-AB2 iflu high feaz set K2 K2-4 iflu high sTuazilaen
K2 1 K3 71 IPA backplane board URA UM IPA2 B9 K2 azmatidueanns switching 184

IPA gate control voltage 1 active IPA
4.7.5.1.7 Power Cotrol

Power output 28494A389ARN1T control Iagl IPA output level 32AU output 184 IPA fiaz

muaué’wz@mﬁm mstr-IPA-ctl Taiflu analog voltage (variable DC) a7n APC 2443 loop
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#i Master controller %ﬂ%lﬂuﬁqmuam IPA gate voltage Ansilaenutlaann gate voltage
azutlAsuulad IPA power output fagl
Mstr-IPA-ctl 169 board # J1-A35 flunnslalsiiu analog switch A8 U5-1 #n Master
controller 11911 WnuER U5-13 1l high uay mst-IPA-ctl sinulil switch @ U5-4 dnaid
Aryrunnd mute fpdud Us-5 zﬁ”mmﬂmw:mﬂﬂﬁ' CR4 uay U15-3 71 CR4 uaz R30 Az
negative gate bias Ty IPA ?ﬁlqmﬂﬁﬂul,l,ﬂaqw%‘ﬂué’qaﬁtytyﬂm mstr-IPA-crt 7 IPA fia4nns

13runu —15V iaNaLnIN1g shut off LazlIzuInL 0 V INBAZNINIT turn on

4.7.5.1.8 IPA Current and Voltage Samples

NIzHaUaN IPA ACgn detect ANLLANGFNNIDY voltage ﬁlmnﬂéﬂw current shunt resistor
7i series U IPA supply voltage fusas IPA backplane board §4 shuntresistor A8 R1 7t IPA
back plane N3zud sample (Gandn IPA | sample fiRannsilBeufiauinsefudnuy IPA_V
sample Famnann input side 2849 shunt resistor A1 voltage fupnsnssyinsiiiaas sample
Tdndaulnensa Nz InaTe9NIZUETEY shunt resistor ANAANNLANGNGAY amplifier Ipgl
U18-6 uwar Q1 uazazdslleds Master controller @ uiuiili monitoring wae protection IPA
voltage sample tun131@11AN voltage divider i1 RA5 Uae R4S uazdslilés Master

controller a5uilu monitoring WA protection

U18 Supply Voltage
Supply voltage 2189 U18, VDP1 war VDN1 §1a81n U22 way diode CR16 CR17 WAL
CR6 Waz supply 411151 U21 A VDP2 uay VDN2 f3 sample azadnd U18 uay U21 f1an 2
wazan 3 AANUszanne 52 VDC @y supply voltage 289 U18 1w floating 7 vOP daiflu PA

voltage uanéing 4 uaz VDN Tuiilu PA voltage aufing 4 volts muuannng U22 il supply

#1915 samll switching Milu floating & supply & 3019 op-amps U18 uaz U21
4.7.5.1.9 Forward Power Sampling

Forward power sample /1N directional coupler N7 Life Support Board 7 J2 An

sample 3 detect Imel CR8 uaz bufferd Tael U1-14 A1 DC voltage 7 TP8 iludndoulnamsariu

- 66 -



dl ] 1 dgl ] dl d’ Y . . .
power output URANLATANAN Antlazdaliil Master controller aazlfilu monitoring, display,

automatic power control vizaiili APC uaz calibration

CPLR-DISC-FAULT
7l interlock fault T9ag mute LAsadds &1 cable Aseril forward directional coupler
gnaviaelaisie fault azeullf R1 msefy +5V widn coupler AaALIA9a7 line azifly low azlud]
fault ﬂmﬂﬁu uiiflelsistansas line aziflu high Awinl Master controller ¥1ns mute 17as

N

4.7.5.1.10 Reflected Power

Reflected power sample L‘ilj’rﬁl board ﬁl J3 az detected Inel CR10 wae buffered Tng
U1-1 A1 voltage 7i TP7 Wudndaulaansaiudiuanaed reflected power AindudnuneTesd
AMNENBBNTAYTE transmission line A1 DC sample voltage ‘ﬁzﬁ'wﬁ’] master controller TaaINNg
J1-A19 lugailasivs VSWR waziflis monitoring A1 VSWR fault fuaefieyst outout 7 U3-

! v
2 Azflpaan1ZiuN1INNaINLedAseddaly Life Support mode iy

4.7.5.2 Life Suopport Mode

¥ 1 1 | 1
sinlUiifuisesrastayaraasasdiniunisineuly Life Support mode Hifluizasd

Master controller 149179711 ua¥ Life Support Board Hnv1n13A21ANLATENEIUMY

4.7.5.2.1 Master Controller Failure

Master controller ﬁmﬁ%&é”max‘lﬁ@ “watchdog timer” i1 micro-controller ‘17'; Master
controller board %1471LA% program n13aanTsidulnG watchdog timer azds pulse aan'l
7N ] 1.5 msec WAL pulse ‘ﬂ%qﬂ edtected Tnel /2 1849 U4 ‘ﬁlﬂgjﬁu Life Support Board (U4-4)
fin RF-trigger able il one-shot A 2 msec time-out Tazflsmdad triggered (set) €1
watchdog, timer pulse flagneriaiiias & watchdog timer pulse g (ﬁﬁl\mmﬂﬁ\‘l Master
controller 13i911911) U4 azuganinauuazlilsin reset mode #i Q output aziflu low uaz Q-not
azflu high #tysy1ns low a1n Q output Az inverted 71 U16-13 wazwinlfidtyoyinizes Master

[ %

controller 111 high (Tunneinaumuln&ea9 Master controller aziilu low) &yrynns high Q-
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not il U4-7 az inverted 1 U16-14 uaz U16-15 fia U16-14 azinldidtyry1nuaas mstr-normal
1 low U U16-15 Avnlf&tycynne master normal il low &g (mudnfudadnyoynuas

\{lu high 18 Master controller 119714)

MASTER-NORMAL
fryoynnadli low le master controller livinenu uaziamnz 1 function Wintiu Sfufhy
foueyrnuAduANAIMIL US-13 1 analog switch z@tyﬂm‘ﬁ' input Al switch # US-1 1flu
analog control signal, mstr-IPA-ctl @11 Master controller APC circuit, %xﬁ%ﬂ')uam gate
voltage mezﬂzﬁuax‘lmwﬂu power output ﬂ@ﬂm??lﬂm\‘lﬁfm mmzﬁ' master controller 11911

%

&yoynd analog IPA control azenuldl Us-2 dnldfl softstart-mute 938 system-mute

&tynyns IPA control azenu U5-3 uaz U15-3 sng K2 pauandtynios IPA Tnamssiiazlyl

active IPA

MSTR-NORMAL 1

o

Lfifr] Master controller 11911 aﬁLLiﬂﬁlﬁmmﬁ@ﬁmm?muquﬁwmﬁ'mmn Master
controller IneINN4 adagates mm&ﬁﬂi’mgﬁﬁ\iﬁ

1. Mstr-normal 1 14 low # andgate Ae Ue-4 lusaidenanuifainan aniziiogy
Life Support mode WaaNazIaLT high speed liiasannazdiadszinaninuiou
u1nnd1nf ile power MA@AR output 184 and gate Aa U6-6 tiwlili U16-6 7
8¢/111 low voltage power supply board nalald relay @19FLLABNANNESINARNAR
K3

2. Mstr-normal 1 14 Iow‘ﬁl and gate A8 U6-10 ﬁl,ﬂumﬁ?mmﬁﬁ& supply-disable a1n
master controlleriﬂ‘ﬁl PS controller Tnarlsigans U6-8 1 low ﬁ’lzﬁ;\i supply-disable
ﬁﬂﬁ’m{i active high %\ﬂ%ﬂzﬁl PA power supplies mm:‘ﬁlLﬂu standby mode
(standby mode ABURLLT tap SCRs 1114 all shut off wsiadas discharge el

3. Mstr-normal 1 18 low l#t and gath A U25-13 fiflunnstlasiu Master controller
o o

HAAY off LATaNds AN off axflapsliilnenss Taemna front panel Mu overlay 5@

= A . =
remote control AA rem-off (bar) N remote input AR rem-on-low, rem-off LAY
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failtsafe aznaneili active 15i09AIN Atyny1nd master-normal (bar) Lilu high WU

Life Support {14 initiated

Mstr-normal 1 1& low Vhﬁll and gate Aa U25-2 ﬁlﬂumi%u (inhibits) Master

controller 810 initiating ﬁl system mute %ld% mute ‘1‘7{ exciter LA IPA

Mstr-normal 1 14 low # and gate An U7-2 i1 U7-3 1flu high S enables ne

Aamnganiy front panel 17{‘1!94 overlay il on WAz off & logic Inel enabling 7l U26-13

WAy U26-2 L‘WI@ bypass 93447 control 1'7; failed Master controller

1.1 flanmtla off ¥i1ls U26-1 1l high ¥inlsk U26-3 1w high waztwlulf series of
or gate 7 U31-8 U31-11 uay U33-6 l1lda U16-10 Thflunnssieriu reset dae
latching relay K4 7 relay K4-13 azifl low udafddllfi U16-2 wazlilit low
voltage power supply board 17{ relay K1 lag K2 relay K1 ez K2 A¥ open ‘1;”7\‘1
ana saily shuting off 284 AC Lag exciters (K1 iy AC 2189 contactorcoil
way K2 141 ac 184 excoter)

1.2 High ‘7{ U26-13 il enables ‘7{ xmtr-on-low ﬁ@ﬂmm‘ﬁl front panel overlay LfllfrJ
@gljel,u Life Support mode Lﬂ'/ﬂ\llﬂ% enable 17; local transmitter onlow command ‘17;
remote on low (re-on-low) Hagj Life Support mode faemdauiu alddntlu
high on 11 front panel ovelay 1ai8 function Lﬁlﬂﬂgjslu Life Support mode

Mstr-normal 1 1& low 1t and gate 4 I s U12 uay U14 TiRennstiaadiny

4 o ava , £ @ o o o , =
Master controller NazNNlsiiNA exciter mute Taludtyunauniaan exciter viza IPA

MASTER-NORMAL (BAR)

Fryrynnutiilu high e Master controller laifineu Ranwnilsing il

1.

Master-normal (bar) la&tyrynns high 1U# and gate Aa U6-2 T enables # fault
U Is-syst-fault (life support system fault) ﬂjmzﬁl'ﬂgﬂu Life Support mode i
N3 fault HREMAAIN VSWR gasinn sisenszua IPA ga udafiaz shut off isesds

Master-mormal (bar) 14 high 1ﬂ°71| orgate An U32-5 ‘ﬁLﬂum? enables ﬁ’]’eﬁ%\‘i remote
‘171' rem-on-low (bar) Lﬁlﬂ% turnon Lﬁ?‘lfaqmﬁ%ﬂ remoter control ﬂjmzﬁl master
controller ‘lin1971 a1184n Anda remote-on-low (bar) @1:130a% disabled 14

sEdnanIMaumNUnAreATaedelit controller T local mode 1 front panel #1
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1Junm remote disable Anda disable 1849 remote on & Aalaenng Atycunn rem-on-
enable ‘1‘7{ U32-4 tin controller fﬂgjﬁlu local mode ‘1‘7{ U26-5 aziflis low LL@:ﬁﬁ’]éﬁL\i rem-
on-low (bar) azifli inhibited AU Life Support mode 1 initiated 7l U325 uax
ﬁdi%u U26-5 1l forced high enabling 2%“\1 rem-on-low (bar)

Master-normal (bar) 14 high 1ﬂ17i clear live 199 U8-3 ﬁLﬂu enable U8-6 ﬁl Q
output 14 softstart-mute 3 FWANAIAN power TN drytyreu power fail (bar)
11a1n U37-7 Lmuﬂumﬁ'f]zﬂm 200 msec low pulse 7 U37 il monitoring 294
+7.1 VDC supply uazian 7 flu low &1 voltage Andn 5.6 VDC anldandnyoynne
oowerfail (bar) azlingUltfu high auns=sia 200 msec W&aann power NALAY
il Life Support mode w&aann power livinad U37-7 azflu high deazlil
trigger U8-4 ﬁLﬂumi trigger‘ﬁ softstart-mute Tagn19 or gate Aa U33-10 nalu 3
AU softstart-mute \Iu&tynyns mute the exciter RF output viliiladnlafl RF
Wil lussay esneties 3 Aundl Rl supply Weas full charge #a U8 iy
N1 active in Life Support mode Wi wassuag clear Inadtyny1nd master-
normal (bar) \ila master controller $19uAMLLNG AuLnG Master controller az31
AATaY function HIAEMN system mute

Master-mormal (bar) 14 high Wlfi clearline Aa Us-13 il enable Us-10 # Q
output 18 softstart-mute 3 Au17 Selafiniunng ON commond agsinlagmng U3s-
11 softstart-mute 1{lun1s mute 7 exciter rf output daflunislusdladnlad rRE 4
T lusvinadngtian 3 Sundl als supplies iefas fully charge uaz U8 azifhy
active lu life support mode L'ﬂW’]tL‘Vh‘L%u Nuay clear Imﬂﬁﬂgﬂpm master-normal
(bar) ila Master controller 1191UmNUNG uaz Master-controller az3uRinTaL
function ‘ﬂ‘ﬂmﬂ‘mﬂ system-mute

Master-normal (bar) 14 high Gl or gate An U31-5 ot

Master-normal (bar) & high L'?J”]Vl,ﬂ‘ﬁ or gate An U31-2 fil,ﬂu enables ‘17'; failsafe zﬁ;\‘i
e/l high 7i U25-5 Lfllﬂfaiqlﬂu Life Support mode

Qmﬁm Master-normal (bar) 18 high L°ﬁ’1‘17; and gate A U35-2 uaz U35-5 ‘dLﬂumﬁ‘
4 mute U7 exciter 7lall&RA91w (inactive-exciter) 5'11,?1%\‘1215\1@@:1% Life Support

mode ua¥ latching relay K1 tufian1mianns mult 284 exciter 1Hafduds K1 azin
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ms mute N exciter 1 sumbsmes K1 agldarunmaauldamsieglu Life

Support mode

4.7.5.2.2 Reflected Power

Reflected power sample 117 board 7 J3 suaz detect el CR10 uay buffer Ing
U1-1 AN voltage 7 TP7 auifludndoulnansaiudnuanaed reflected power induidnuNTiAsas
d9anangennAvizadaneds A1 DC sample voltage az@idin master controller Tagnng J1-A19
Lﬁlmﬂu VSWR protection uazili monitoring 81 master lannanu (Life Support mode) ﬁTfou
#eatlil VSWR oveload Af R24 uay comparator U3-2 azifluniaflasfuasesdaniaylailss
shutting off ilagann VSWR ganninu 15U R24 1w reference voltage dusuloiiy U3-5 oR
i VSWR comparator 5L life support mode 87 VSWR Q\‘lﬁq 100 watts reflected 1
mode ‘ﬁ comparator /g trip AL U3-2 Wi low wdald inverted ‘17; ur-6 L‘ﬁlmﬂu Is-syst-fault
duiuaiuayy Life Support system fault zﬁ”mmﬂmﬁ%zﬁﬁﬂﬁ andgate A U6-1 7i Ue-2 sariy
master-normal line WAL line “ﬁ%lﬂu high whﬁjfu i1 master controller 13Jﬁﬂ<ﬂu§5'<uﬂumﬁmm
Life Supplrt mode NPT RsT Is-syst-fault aziflume L U6-3 flu high siall or gate U33-3
waz U33-6 ezl high dae w1l U16-10 H output 1w high Aiflunnssiafugny reset 184
latching relay K4 Lfi’r] K4 reset ‘17; K4-14 azifli low Lazazas low 1ﬂ17; low voltage power
supply board Taanie U16-12 #i main AC contactor azlaisinau (disengage) LAzIAsRedafaz

shut off

'
o =

AuiudedrAnyfaasiiudfindn §1 Master Controller inanui Ue-3 azlaiiflu high e

2zl Is-syst-fault Aaz 1911 INaZI1AINATILAY Master Controller HAIWINAFBIRBLIALES
¥ 1 1

Ae VSWR protection 24a3iil function Lamnziile Master controller Ta9i1971 waziATaadasias

e (running) 1 Life Support mode

4.7.5.2.3 IPA Current Fault

mmz‘ﬁ'@gﬂu Lfe Spport mode N19tlasriunszudaed IPA overload Aan1s i comparator
U3-1 uaz IPA current fault adjust Ae R23 nama R23 ABNNTATILARUNNINHTZALNTEUATEN
IPA &nzud IPA gannn U3-1 azdly low azidenlaelilluagas Is-syst-fault il U7-6 Seaz shut

WiLp7a98a off
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