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(vi) Existing plant, studio, and control room audio equipment will be

reused, not replaced. It is further assumed that a station has

previously converted to stereo.

3. PMSEn IMPLEMENIATIQN

The introduction of a HDTV transmission .ervice at a TV .tation will be a

gradual process and will be impleaented in phases. Each phase provides an

incremental capability, and build. upon the preceding phase••

(Figure 2) The number of pha.e., and the nature of the capabilt,. added in

each pha.e, may vary from market-to-ma~ket or from .tation-to-station.

Here is one, .ix-pha.e .cenario:

Pba" Ai Network " ••-thrQugh

':

Thi. is the minimum conversion necessary to deliver n.twork suppli.d BDIV

progr...ing to a market. An additional traD..itt.r aDd aDteana will need

to b. purchased and in.talled, together with aD additional .tudio-

tran••itter link, uaing microwave or fiber optic.. Additional .atallite

earth station equipment for the reception of network prOlr.... aDd 10m.

distribution. teat, aDd lIIODitoring equipaent will be required. The onl,.

local orilination is the insertion of .tation identification announcement••

Ph'" Bj Local Commercials

In phaae B, additional equipment will be added by the .tation to aUow for

local commercial inserts within the network programl.
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SIMULCAST HDTV SCENARIO
PHASES OF TRANSITION

PHASE

A - PASS-THROUGH OF NETWORK HD PROGRAMS

B -INSERMN OF LOCAL COMMERCIAL MESSAGES

C - PLAYBACK OF NON-NETWORK SYNDICATED
HDPROGRAMS

D- LOCAL ORIGINATION OF HD PROGRAMS

E- COMPLETE PLANT CONVERSION TO HD

F - LOCAL NEWSGATHERING (ENG) IN HD

"t r

FIGURE!

(

(
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'~' Phase Cj Local Videptape Prpcramminc

Video tape equipment will next be added to allow for playback of

non-network (syndicated) programming when the network is not supplying

HDlV programs.

Pha., Pi Local Studio Originatipn

A local station in this phase becomes an BDTV production facility.

Phase P will add equipment to allow local production to be staged,

recorded, edited, and broadcast.

Pha.e!; Final Plant Conver.ipn

The entire plant .yatems are next uPlrad.d, .liviD, th. station full BDTV

capability. All production and orilination, except for news lath.ring. i.

in BDTV. At this .tage when the network tran_it. a prosr. only in BD'l'V,

the local station will down-eonvert the sianal for th. NTSC st.ulca.t.

fba" F; El.ctrqnic NIX' eath.rinl

Thi. pha.e require. the conversion of the Electronic New. Gathering (ENG)

equipment to BDTV. At this point all local production i••ff.ct.d in

HDTV, and the HDTV aignal will be down-converted for NTSC .~lca.t.
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4. TRANSITION SCENARIO

The six phases of conversion identified above are de.igned to provide an

incremental capability with the completion of each phaae. The block

~ialr~ in Figure 3 presents the completely converted station, with each

phase outlined.

Pba,e Ai - Network Pa••-throuch

Show, the acquiaition of an earth station receivins a aatellite aienal.

The signal is decoded and routed to a .witcher.

In this firlt phase, the switcher need only b. of relatively s~pl•
.
design, to be expanded in later phases.

A station ID is inserted at this point. The sipal 18 tben encoded and

fed through the STL to the trans.itter and antenna.

Pha.e Hi - Lpcal Commercial Ip"rtipp

TWo VTRs for the playback of BD commercial. are added, feedine an

automation switcher. When only NTSC COlll.rciaI. are available, an

up-converter may be installed, increa.inl the S25 lin.s of NTSC.

Phase Ci - Local Playback of Non-Network Program'

Requires the addition of program VTR'. and a routing .witcher.
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Requires the addition of .tudio cameras, VTRs, and a production .witcher.

Pbase Ej - Final Plont Conyersion

Calls for the addition of a down-converter in order to f••d BD prolram. to

the NTSC transmitter for simulca.t operation.. An BD cart machine for the

playback of commercials is added in this pha.e, torether with te.t and

monitoring facilities.

Pba.e Fj - ENG

-Require. the addition of HD camcorder., Vel., and editinc facilitie•• '

Existins microwave links will be used.

5. FINANCIAL ASSUMPTIONS

In a•••••inl the co.t. of implementinl each pha.e of the conver.ion to

HDTV, the followinl financial •••umption. bave beeD ..de.

5.1. labor

The co.t e.timate. include the labor for in.tallation. For broadca.ter.

who capitalize labor for installation, the labor co.t for the type of

equipment and systems considered is alsumed to be 20 p.rcent of the

capital equipment cost.
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~/ Some station. vill use in-house technical labor for installation, while

others viII employ outside contractors. The amount of labor required for

installation will vary videly vith the phy.~cal conditions and equipment

existing at individual station.. Accounting procedure. for recording

labor costs also vary from station to station. Overall, however, a 20 per

cent factor for labor is believed rea.onable.

5.2. Transmi•• ign Signal Format

A number of BDTV proponent. have propo.ed .y.t... usia. lower power

transmitter. and lower, Dr than NTSC. The tra_Hter power could be ..

~10-20 d! Ie•• than a·current NTSC tran.mitter to provide .imilar covera,e.

For example, a typical NTSC UHF trunaitter baa aD DP of 1 _Iawatt,

vhi1e a BDTV trans.itt.r vou1d have an !l! ten to on. hundr.d t~e. 1••••

Such reductions in power a1.0 l.ad directly to reduced co.t. for prtmary

power.

Thi. i. ~portut becau.e the KDTV .y.tem adopted for t.rr.strial

transmi.sion au.t allow the .~lca.t tran.mitter to be located

approx~tely 100 .ile. from a co-ehannel NTSC televi.ion .tation vithout

causing interference, while providing BDTV .ervice to a comparable area.

!he resultant smaller antennas and transmission line. will r.duce the

weight required to be mounted on the tover. Even more tmportant, the

smaller antenna. reduce the wind load that a tow.r must support.
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By minimizing the incremental loading, the need for tower modifications,

or for an additional tower, is eliminated, and aubatantial coat aavingl

are achievable.

for purposes of the following analysis, it is aaaumed that Itations will

not require a new tower in order to add a ailDulcut BDTV antenna. This

assumption is disc~led in Appendix A.

5.3. ECQDgmiC' of SC.l~

It is al.umed that with each doubling of tbe D~er of unitl of equi~t

-ordered annually for RDTV broadcaltinl, tbe coat aDd price of equipDeDt

will be reduced by lO~ of the tDitial coat, aa equipment d.aim ia refined

and manufacturing productivity ia ~roved.

Much of the equipment required for conver.ion ia Dew aDd ~itial pricea

are thoae currentl~ quoted for prototype aDd pre-production a~l... It

is anticipated th!~ pricea for produc~ion ruDa of equi~t"ev~ for the

firat atationl to_ c~v.rt may well be lower thaD thoae aaaumed here.

Moreover, aome equipment involved in the converaion procea. will be lold

in many other market., including procram production and POlt production,

medical, printing and publishing, corporate training and communication,

and non-broadcast video communication. Such non-broadcast applications
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will involve equipment quantities far exceeding broadcast needs, and in

the future lead to significant economies of .cale.

Finally, much of the equipment employed for HDTV broadcasting will be the

same or similar to that employed in other countries introducing BDTV

service.

Although manufacturer. frequently lain market entry by pricinl early

production units at cost or less, no .uch ass~tion. bave been made ~

.~... ..

A. a result of thes. con.iderations, a 10 percent reduction in equi,.ent

cost for .ach doublinc of the number of unit. used for IDTV broadc..tin.

is con.idered a reasonable, althoUlh IIIOderate1y Allre••lve, ....pdon.

5.4. R.u•• of £xi,tips Eguigmlnt

Existing plant, studio and control room audio equipmeat will be reused,

not replaced. Since all proponent .y.t... include multi-ehannel dicital

audio, stereo conversion of local origination is assumed prior to BDTV

conversion.
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Studio lighting and sets are assumed to require little or no

modification. Existing studio/control room/plant communication systems

will be reused, not replaced.

6. CAPITAL COSTS

Figure 4 presents the anticipated co.ts for each phase of the conversion

for each of the first 30 stations, (Group 1),

the next 40 stationa, (Group 2.)

the next 80 stations, (Group 3)

the next 160 .tationl, (Group 4) ~

the next 32.0 station" (Group 5), aDd

the next 640 Itationl, (Group 6), for a total of 1270 stationl.

The capital invelt.ent in BD equipment for each of the first 30 Itation.

in Group 1 il projected to be $11.6 million. This co.t beca.e.

procre.sively .-aller for .tationl in each .ublequant croup. Thus, for

.tation. in Group 5, tbe COlt is S6.9 million:

The e.timated COlt of converting ENG operation. to biab definition is not

.hown. BD ENG equipment with the light weight and ...U lize of current

professional camcorders is not yet developed, and COlt assumptions have

not been made. It is anticipated that such equipment will be available in

quantity, at a reasonable incremental cost over replacement NTSC

equipment. in the. time frames envisioned, althouch it will a110 prove

feasible to defer that investment for several yearl.
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SIMULCAST HIGH DEFINITION TERRESTRIAL BROADCASl
COSTS BY PHASE AND QUANTITY ('

$ THOUSANDS· .

l . r

GROUPS OF STATIONS ACQUIRINGEQUIPIlENT.... 1 2 3 4 5 •
....OfIfAllONS 30 +40=70 +80=150 +1&0=310 f+320:&30 .~.A 1270

.......SEIIVED 31 53 83 15 II 100

JUGH 1481 1333 1185 1037 889 741

TION 1652 1487 1322 1157 992 827

IDICATED 1057 851 845 739 633 527

3277· 2949 2621 2293 1965 1637

RSlON ~113 3702 3291 2880 2469 2058
1

STATION 11,580 10,422 9,264 8,106 6.948 5,790

B- LOCAL CO•• INSE

A- NETWORK PASS-nt

C - LOCAL PLAY OF S'
NON-NET PROGRAMS

D - LOCAL ORIGINATION

E· FINAL PLANT CON'

TOTAL CAPITAL COST PE

• IN 1110 DOLLARS

.;4 t

fIQWE 4 .S
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It may well be that, in the interim period prior to the local .tudio

origination and ENG conversion, news and public affairs prOlram. in NTSC

will be subjectively improved by electronically artificially increasing

the number of lines in the picture prior to transmi.sion. Such

"up-conversion" would be a relatively limple operation which would not

improve picture definition or color rendition, but would have th.

subjective benefit of removing line structure in th. pictur••

In Figure 5, the capital .quipment co.t for Group 1 .tations is pr.sent.d

as an annual COlt for each year of the conversion proc.... leferrinc ~o·

Figure 5, the annual capital investment in BD equipnnt is ShOWD in the

upper part of each column, while the lower ~t repre.ent. the continuinli

but declining, capital inve.tment in normal (NTSC) equipleDt. --

AI the conver.ion to BD proceed. year-by-year, the inve.~t in NTSC

equipment is .een to decline from it. hi.toric level of an a••umed $1.0

million indicated by the dotted lin. on the chart.

For the 30 .tations in Croup 1, it i. proj.ct.d that th. conversion

program can be completed in five y.ar.. Similarly, fieure 6 shows the

annual capital investment. for the 40 .tation. of Group 2. lere the

conversion program .tarts in Year Z and i. compl.ted in .ix year.. Annual

investments are lower because the total investment il Ipread over a longer

period than Group 1, and because of lower equipment COlts al manufacturing

efficiency improves. The total investment in ID equipment i. $10.4

million.
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Figures 7, 8, and 9 show similar data for succe.sively larler group. of

stations (Groups 3, 4, and 5) which start the conversion prolram in later

years and which spread the conversion process over longer periods. Thus

in Group 5, the 160 stations involved are assumed to start conversion in

Year 5 and to complete the conversion in Year 12, 8 years later (Figure 9).

6,1, Incremental Capital COlt

While the total capital investment in BD equipment is 11.6 million for

each station in Group 1, shown in Figure 4, the incr-.ntal cost for the

five-year period is the sum of the expenditures above the historic Do~l

~

capital inve.tment in ·NTSC equipment, which i. $ass~d to be 1.0 million

per y~ar, or 55,0 ~illion over the five-year ·conver.ion period. Thus the

incremental ~o.t of conversion, based on the.e a••umptions, i. 11.6

million less 55,0 million, or 6,6 million, plua the remaininl cost of

maintaining .ome NTSC equipment during the conver.ion. shown in Fieure 5.

This analysi. produces a total incr-.ntal cost of $8.9 .illion.

For the 40 stations in Group Z, the total capital investment in BD

equipment i. $10,4 million, (Fie. 4), aDd the hi.toric level of capital

investment in NTSC equipment is 50,5 million for year (Fieure 6). The

total net incremental cost for a station in this group is then

$10.4 - (6 X 0,5) • $7.4 million, to which must be added the remaining

NTSC equipment cost of Sl.2 million, for a total of 58.6 million,
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For the 320 stations in Group 5, whose total capital investment in HD

equipment is $6.9 million, the net incremental cost of the transition is

found to be $5.85 million. These projection. are presented in Figure 10.

For all the 630 statian. included in Groups 1-5, the average capital

investment in HD equipment is 8.0 million per Itatian, while the average

total incremental co.t over the as.umed capital inve.tm.nt in maintaining

and updating NTSC equipment is 5.8 million per station, to which muat be

added the remaining $0.8 million cost of maintaininl SOlll. NTSC .quipl8Dt

during the tranlition, for a total net incremental cost of $6.6 milliqp.

6.2. Capital Depr.si.tipn Cbarl"

The impact of capital d.preciation charl.s alatast revenue. durinl the

conv.rsion p.riod is significant. Assuminl a 5-y.ar straight lin.

d.preciation rate for BD equipment, the total d.pr.ciation charl.s for the

630 stationa consid.r.d .moUDt to $2.680 million. or an av.ral. total

d.pr.ciation charg. of $4.3 million p.r station. For tax PurPo•••• this

reduces the averal. total n.t ca.h flow for th. acquisition of ID

.quipment to $3.7 million p.r .tation. con.idering only the p.riod of

conver.ion. Additional depreciation charge. will. of cours•• be taken in

the five years following the last year of the conversion prolram.
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OF HDTV EQUIPM.ENT PER STATION (

$ MILLIONS·

-.

HISTORIC NTSC REMAINING NTSC
STATION NO. OF HD EQUIPMENT CAPITAL INVESTMENT NET

GROUP STAnONS CAPITAL INVESTIlENT DURING INCREMENTAL
INVESTMENT DURING TRANSITION TRANSITION CAPITAL COST

PERIOD

1 30 11.6 5.0 2.3 8.9

2 40 10.4 3.0- 1.2 8.6

3 80 9.3 2.8 0.9 7.4

4 160 8.1 2.1 0.75 6.75

5 320 6.9 1.6 . 0.55 5.85

• IN 1990 DOLLARS
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7 • TRANS IlION SCHEDULES

Each station is expected to implement its tran.ition to BDTV over a period

of several years, thus spreading the capital tftve.tment required over a

period of from five to nine years,dependiDc upon marketplace and

competitive considerations.

The first stations to introduce HDTV .ervice will probably be lar.e

station. in the top televi.ion market.. The.e are likely to be followed

by station. tft procre.sively lmaller marketa.

For example, the tran.ition .ehedU:1e _y follow the pattem .hOWll in

Figure 11. Startinl in Year 1, with the firat ,roup of 30 atation. to

cODvert, all of which .erve the top ten televi.ion market., the D~er of

television household••erved, and the percenta._ of all TV houaehold.

(TVBB), are presented.

A••uming this scenario, ..ch group of .tatioo. will take .everal yeara to

implement full conver.ion, with the fir.t croup of 30 .tation. tatiDC 5

years, and the la.t Group 6 of 640 .tation., maDy of wh~ will be in

smaller .arkets, completing the cODversion in 9 year.. In this .eenario,

the timinC of conversion for each group i••hown in Figure 12.
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HDTV TRANSITION SCHEDULE

(
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(

START GROUP STAnONS MARKET TV HOUSEHOLDS PERCENT

YEAR NO. EQUIPPED RANKINGS SERVED TVHH
SERVED (MILLIONS) SERVED

1 1 30 1·10 28 31

2 2 +40=70 1·30 48 53

3 3 +80::150 1·100 76 83

4 4 +160=310 1·150 84 95'

5 5 +320=630 ALL 88 98

6 6 +640=1270 ALL 90 100

'l ,

fIGURE 11 .~
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HD CONVERSION SCHEDll.E BY PHASES(
FOR EACH GROUP OF STATIONS
-----PHASE-----

C
YEAR

(
I I I I 0

(

GROUP I STATIONS I~ TVHH

1

2

3

U5 <I

4

-. L5

•
7

•...... L.
--. ... 10

11

'- L 12

13

~ L 14"1 ,

FICUR£' t2

1 1-30

2 31-70

3 71-150

4 151-310

5 1311-630
6 631-1270
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8. CONCLUSIONS

At this point in the .tudy, the following working premi•••. are put

forward for industry diacualion.

(i) Phalinc the tranlition to limulca.t IDTV ov.r lev.ral y.ar. i.

el.enti.l 10 that .tation. can time and pac. their tran.ition

program ba••d on their financial capacity and marketplace

considerationl. Such a tran.ition .cenario appear. f.aaible.

(ii) Th. tranamitter power for BDtV broadcaat will be much le•• than

for a NTSC transmitt.r, and th. tran..ittin, anteDDa vill thua be
.- '.

small.r than itl NTSC variant. Nev tover requir..-at. for BDrV

broadcaat will therefore be aint.al.

(iii) Equipment cOlta will decline lilDificantly aver the period of

industry conversion to BDTV broadcaatiD,.

(iv) The total capital inve.taent required for tran.ition to I~lcaat

IDTV ..y ranle f~oa $11.6 million for ..jor aartet .tation.

convertiD, early to $6.9 .illion for ...11 -.rket convertiDl

later.

(v) The {Pst_tal capital iD"e.taent required for the tran.ition to

It.u1caat IDTV may ran.e frca $, .illion for ..jor aartet

Itation. to $6 million for s..ll market .tation••

Thele projectionl of capital cost are pre.ented in rieur_ 13.
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SIMULCAST HIGH DEFINITION TERRESTRIAL BROADCAS1
CAPITAL INVESTMENT REQUIRED (!

$ MILLIONS

GROUPS OF STATIONS ACQUIRING EQUIPMENT

GROUP 1 2 3 4 5

NO. Of STAllDNS 30 +40::70 +80=150 +1&0--310 +320::630

~lVHHSSMD 31 53 83 95 98

iT 11.6 10.4 9.3 8.1 6.9

LeOST 8.9 8.6 7.4 6.8 5.9
IIIAL

B - TOTAllNCREIIENT,
OVER HISTORIC
NTSC CAPITAL COST

A,;, TOTAL CAPITAL
PERSTAnoN

"J ,

• IN 1990 DOLLARS
'-'11 .(1)


