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Tgytr. for S~lS••t A4y1pS.4 T.lcyi,iqg Sy.t".

The followinl ia • memorand~ aubmitted by Julea Cohen and Aaaociatea, PC.,
to Speciali.t Group 10 of the P1auDing Subcommitte.'. Working Party 3, dated
June 19, 1990.

"In e.tillate. of the coat of iDitiatine an Advanced Televi.ion S,at.
(A1V), a _jor it. often included b a n.w tow.r. A aurv.y of
t.chnical directora of tel..,iaion atationa yi.lded tb. coacluaion that,
in the judpleDt of tb. t.cbDical dir.ctor., a aub.taDtialDu.b.r of
atationa would require new towera to acc~t. aD additi01l&l aDteuaa
for A1V. For tb. re..ona liven b.low, n.w tow.r r.quir-.t. are
beli.ved to have b.en exallerat.d.

The Atv ayat. adopt.d for terr••trial traD..i ••ion will ha.. to b. of
.uch nature that it CaD be locat.d at 100 to 110 ail.. fraa a co-ebaDD.l
NTSC broadca.t atation witbout cauainl int.rf.renc. to r.ceptiaa of tb.
NTSC .tation to a d"re. aDy ar.at.r thaD co-ebaDD.l NTSC .tatioaa DOW
caul to .acb otb.r wben .paced in tb. ord.r of 110 ail... IIlb.nat in ,
that r.quir-.t 18 tb. D••d for the ATV .tation to pr~id. aatiafactory
a.rvic. to a .ub.taDtial ar•• whil.· uainl 1••••ff.cti.. radiated ~r
(UP) thaD tb. equivalent HTSC .tatiOD. Lower Dr can _aD Dot only
.mall.r traD..itt.ra, but al.o ...ll.r aDteaaaa aDd ...ll.r dt.8et.r
coaxial cabl.tbaD it. HTSC couat.rpart.

Saall.r antlllDu aDd cabl.a reduce tb. w.i,bt r.quired to b. buaI OD a
tow.r, but eYen IIOre iaportaDt, tb....ll.r aDt.... aDd cabl•• reduce
tb. wind load. A tow.r Dot capabl. of carryille double it. pre••t load
_, ••ry v.ll b. capable of acc.ptin, a l ••••r load vithout eKc•••ift
deratinl·

Prior to adcl1Dc _ytbin, other tball a tri.ial load to a tower t a atre••
aDal,.i. i. Dec••aery. Sucb aaal,••• are like1, to co.t iD the r..,. of
.iz to fift_ tbouaad dollar.. Upoll caapl.tiOD of the .tre••
anal,.i., the tower own.r i. advi.ed of what ..-b.r., if a,. in' tb.
tower vould b.~ .tr••••d if th. Dew load i. added. Sab.tatid
overloadine of a lare' nUllb.r of ..-ber. will _aD that tb. tower .at
b. replac.d. BOWI'ftr, ap.rienc. witb .illilar .ituationa iIldicat•• that
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the exc•••ive' .tre.. i. more oftea tbaD Dot CODfin.d to • relatively
.-.11 Du.ber of ....r ••

In the inatece where the uwer of tower ....ra lleed.iBI attllltiOll ia
not exce••ive, the lHIIb.r. CaD be replac.. or reislforced. &a-ett.. the
requir8lleDt i. .. .impl. .. ad4iDi a .ecoad .t••l aDll. bac:k-to-back
with the Iteel aDlle already in place •. ~tt.e. ODe or -are cur level.
must be .upplied with Iarler di_t.r P"", or aD additiODal croup of
guy. provided at a new level, perhaps with other 111,., b.~ repoliticm.d.

Strengthening an existiDg tower is much le•• co.tly thaD buildiDl a new
tower. Even a fairly exten.ive 8IDOUDt of work can be acc~li.bed

within a one hundred thousand dollar bud,et. Furth.rmore, that work can
usually be accompli.hed without di.ruptiDl the .tatian op.raticm.

Quite obvioualy, all existine tower. eaDDot be .ubj.cted to a .tre••
analy.i. at thi. time to arrive at a .are reali.tic co.t ficure for the
An conver.ion. Rovever, experimce dictat•• a ccmcluaicm that
relativel,. few stations would have to re.ort to tow.r r.placemeat .. a
condition for adding a .imulcast AN chaDDel."
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Introduction

Each television station in America has a different station configuration and is in
a unique competitive situation. Each station will have to examine its own
situation in light of the many factors in order to decide what role it wants to play
in the area of Advanced Television.

This document attempts to present some rudimentary and preliminary cost
fadors that will help stations to estimate the expense to add an ATV simulcast
system. This is intended to be a shopping list with some basic groupings so that
station general, financial, production and engineering managers can begin to
develop long range strategies which would allow a manageable and graceful
transition into ATV.

Much has been made in recent times about the high costs of advanced
television. What has not been discussed is that these investments can be made
over a many year period. Also not stated is that many of the high costs can be
attributed to high research and development costs that must necessarily be
absorbed through initiaJ product sales. As time goes on, the technology of
manufacturing and the equipment itself will improve and the costs will go down.
Finally, costs generally refer to wide bandwidth major studio production
equipment. As ATV develops, new more limited bandwidth equipment will need
to be developed for local broadcast stations so that it can be produced at a
lower cost. A few items of such equipment are already beginning to appear at.
HDTV trade shows. Others are now being discussed by equipment
manufacturers and PBS is urging these manufacturers to complete the
development of such products.

October 1990 2
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I. Tower Site/System

A. New Tower Site:

Land (50 acres)

Site Development

Access Road

Solis and Survey

Electric (substation and generator)

Tower 8& Installation (1000')

Total-

.B. Existing Tower Site, New Tower:

Access road

Solis and survey

Electric (substation and generator)

Tower Ie Installation (1000')

Total

c. Existing Tower Site, Existing Tower:

Major modifications

D. Existing Tower Site, Existing Tower:

Minor modifications

October 1990

. SSOOK

S100K

saooK
'10K

'400K

'SOOK

'2,410K

S150K

S10K

S400K

'500K

S1,080K

'100K

'10K
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II. Transmitter Building

A. New bUlldlng(1500 sf}

B. Existing building, addltlon(500 sf)

C. Existing building, minor modifications

III. Legal Consultation

A. No dedicated action

B. Complaints, no court action

C•.Complalnts, .court action

IV. Engineering Services

A. Antenna systems design

B. FAA & FCC Applicatlon/Foliowup

C. Tower Applicatlon/Foliowup

October 1990

$113K

$38K

$10K

$5K

$50K

$SOOK

$38K

$50K.

$8K
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V. Transmission Plants

A.. VHF Low Band Transmission Plant, 10KW ERP, with:

Transmitter • 2 KW, Installed

HDTV Encoder (or Format Converter/Modulator)

Remote control system

Antenna

Transmission line (1000')

Antenna/Line Installation Services

Test Signal Inserter

Test Eq~lpment

Precision Demodulator

Demultiplexer·

HD Color Monitor 14"

HD Precision Waveform Monitor

HD Signal Monitor

Audio Processing

Audio Monitoring

Total

October 1990

$150K

$100K

$30K

$250K

$SOK

$SOK

$26K

$65K

$22K

·$15K

$11K

$12K

$20K

$6K

$10K

$817K
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B. VHF High Band Transmission Plant, 30 KW ERP, with:

Transmitter • 5 KW S200K

HDTV Encoder (or Format Converter/Modulator) S100K

Remote Control System S30K

Antenna S250K

Transmission line (1000') S50K

Antenna/Line Installation Services S50K

Test Signal Inserter S26K

Test Equipment S65K

Precision Demodulator S22K

Demultiplexer S15K

HD Color Monitor 14" S11K

Precision WM S12K

HD Signal Monitor S20K

Audio Processing S6K

Audio Monitoring S10K

Total S867K

October 1990 6
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Figure 12 .how., for example, that when Group 2 bas reached Pha•• D of

the transition in the sixth year, 531 of televi.ion hOUiehold. will bave

HDTV service available, while in the eighth y.ar, when the 160 stations

in Group 3 have achieved Pha.e D, 831 or 76 million hOUieholds will have

HDTV service available.

The la.t Pha.e (F) of conver.ion to hieh definition electronic new.

gathering i. not shown, because many stations may defer this phase for

80me year., a. di.cU8.ed previously.
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c. UHF Transmission Plant, 150 KW ERP, with:

Transmitter • 20 KW

HDTV Encoder (or Format Converter/Modulator)

Remote Control System

Antenna

Transmission line (1000')

Antenna/Line Installation Service.

Test Signal Inserter

Test Equipment

Precision Demodulator

Demultiplexer

HD Color Monitor 14"

HD Precision Waveform Monitor

HD Signal Monitor

Audio Processing

Audio Monitoring

Total

October 1980

S300K

S100K

S30K

S250K

saOK

S50K

S28K

S85K

S22K

S15K

S11K

S12K

S20K

S8K

S10K

SI17K
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Sample Transmission Package 1

10 KW ERP VHF, (Low Band) (best case)

Existing tower site

Exlsltlng Tower, minor modification

Exlsltlng building, minor modifications

Legal fees, no complaints

Engineering/antenna

Englneerlng/FAA&FCC

Engineering/tower

Transmission Plant

Total

Sample Transmission Package 2

10 KW ERP VHF, (Low Band) (worst case)

New tower site & .tower

New building

Legal fees

Engln••rlng/antenna system

Englneerlng/FAA&FCC

Englne.rlng/tower

Transmls.lon Plant

Total

October 1990

S10K

S10K

S5K

S36K

S50K

S8K

S817K

S936K

S2,410K

S113K

$50K

$36K

S50K

$8K

S817K

S3,484K
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Sample Transmission Package 3

30 KW ERP VHF, (High Band) (best case)

Existing tower site

Exlsltlng Tower, minor modIfication

Exlsltlng building, minor modifications

Legal fees, no complaints

Engineering/antenna

Englneerlng/FAA&FCC

Engineering/tower

Transmission Plant

Total

Sample Transmission Package 4

30 KW ERP VHF, (High Band) (worst case)

New tower site & tower

New bUilding

Legal fees

Engineering/antenna system

Englneerlng/FAA&FCC

Engineering/tower

Transmission Plant

Total

October 1990

$10K

'10K

$5K

$36K

$50K

$8K

$867K

$986K

$2,410K

$113K

$SDK

$36K

'SOK

$8K

$887K

$3,534K
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Sample Transmission Package 5

150 KW ERP UHF (best case)

Existing tower site

Existing tower, minor modification

Existing building, minor modification

Legal fee., no complaints

Engineering/antenna system

Engineering/FAA & FCC

Engineering/tower

Transmission Plant

Total

Sample Transmission Package 6

150 KW ERP UHF (worst case)

New tower site 1& tower

New building

Legal fee.

Engln.erlng/antenna syst.m

Engln••rlng/FAA&FCC

Engln.erlng/tower

Transmission Plant

Total

October 1990

$10K

$10K

$SK

$36K

$SOK

$8K

$117~

$1,118K

$2,410K

$113K

$SDK

$36K

S50K

$8K

$117K

$3,664K
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VI. Broadcast Origination/Studio Plant

October 1990 1 1



MODEL '1 HDTV • PASS-THROUGH NETWORK PROGRAMMING

HDTV Broadcast Operations
'-.c'"

1 Broadcast/routing switcher $80K/each $80K

4 HD color monitors 4 • 18" $11K/each $44K

Video signal processing/distribution $35K

1 Upconverter $50K/each $50K

1 Downconverter $50Kleach $50K

2 HD Precision WM $12K/each S24K

2 HD Precision Signal Monitors $20Kleach S40K

12 HD B&W monitors (8") S2K/each S24K

Audio monitoring (4 ch.) S10K/each $10K

HD Studio Test equipment $75K

WB Oscilloscope $15K

HO T.st G.nerator S26K

Bit Error Rate Analyzer S12K

Tools S15K

Mise $7K

1 Precision Demodulators S22K/.ach $22K

1 OemuItIpl.x.rs S15K/.ach S15K

October 1990 12



$25K

,38K

13

$770K

.,720K

'50K

'48K/.ach '48K

Total for Model 1

Subtotal

Installation Materials (7%)

HDTV PBS Feeds

1 HD satemte receiver '1OK/each • 10K

1 HD character generator .eOK/each· .eOK

1 HD stili store '70K/each '70K

1 HD sync generator/pulse distribution
$25K/lot

'38K/each1 HD Frame Synchronizer

HDTV Studio to Transmitter Unks

1 HD STL

MODEL #1 H.DTV • continued

October 1990
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October 1990

Total for Models 1 Ie 2 S1,276K
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! MODEL '3 HDTV • EXTENSIVE LOCAL PLAYBACK CAPABILITIES

2 HD compressed format VTR's $SOKleach $160K
"---'

1 HD compressed format video cart machine
SSOO/each $SOOK

HD router expansion $40K

S HD B&W monitors (8j $2K1each $16K

Subtotal $1,016K

Installation Materials (5%) $51K

Model 3 Total $1,067K

October 1990

Total for Models 1, 2 and 3 $2,343K
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MODEL #4 HDTV • PRODUCTION/POST/REMOTE CAPABILITIES'

------
Broadcast Format Equipment (Compressed Format)

2 HD compressed format VTR'. $80K/each $160K

HD router expansion $40K

4 HD B&W Monitors (8" Dual) $2K/each $8K

1 HD STL (Add Redundancy) $48K/each $48K

Distribution Subtotal $256K

October 1990 19
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MODEL '4 HDTV • continued

Production Format Equipment (Wldeband Format)
(all of the following operates In a full bandwidth format)

Studio Production Equipment

3 HD VTR's $320Kleach $B80K

1 HD routing switcher $180Kleach $180K

3 HD cameras $375K1each $1125K

1 HD switcher $400Kleach $400K

HD signal distribution/processing $35K

1 HD DVE $250Kleach $250K

HD signal distribution $75K

1 HD compressed/Full Band Format Converter
$50K/each $50K

1 HD character generator $120Kleach $120K

HD sync system/distribution $75K

October 1990 20
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MODEL '4 HDTV • continued

2 HD Color Monitors (28") $2SKJeach $SOK

4 HD Color Monitors (18") S11K/each S44K

13 HD saw Monitors (14") S3.7KJeach S48K

8 HD saw Monitors (8") $2K/each $16K

8 HD Utility WM's S6KJeach $48K

1 HD Frame Synchronizer S38KJeach S38K

HD Test Equipment $100K

1 HD Precision WM $12KJeach $12K

1 HD Precision Signal Monitor $20KJeach $20K

Field Production

1

1

HD field camera

HD field VTR

$375KJ8ach

$320KJeach

$37SK

$320K

October 1990 21
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MODEL #4 HDTV • continued

',,-~
Post Production

1 HD editing system S50Kleach S50K

1 HD editing switcher/signal processing S3S0K

1 HD DVE $2S0K/each S250K

1 HD paint system SSOOK/each SSOOK

1 HD character generator $120K/each S120K

4 HD color monitors (18") $11K/each $44K

8 HD B&W monitors S2K/each $18K

2 HD utility WM S8K1each S12K

1 .HD Signal Monitor S20K/e.ch S20K

Production Subtotal S5,883K

Installation Materials/Spares (5%) 284K

Production Total S5,867K

Model 4 Total S6,223K

Total for Models 1, 2, 3, & 4

October 1990

S8,568K
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