2-2 Broadcasting Service Area

Abcerding‘to the Final Acts (note 1) of the Regional
AdministratiVerLF/MF-Broadcasting Conference (Region 1 and
3), which took plaee in Geneva 1975, a 100 kW medium wave
frequency was respeétively assigned to the regioh ef
Kathmandu and Pokhara, and for the two other reglons as well
(refer to Appendlx 1-3).

In this sectlon, the broadcastlng serv1ce area is pre-
Sumed for a 100 kW transmitting station established in
Kathmandu and Pokhara.

2-2-1 Presumption_of’Broadcasting Service Area:

In case a transmitting station of 100 kw output power
is respectively-established in Kathmandu valley and Pokhara;
there will be no trouble regarding the service area within
the valley and their respective northern mountainous districts.
However, there exists a.task towards the'relatively high
populated Southern district of Terai where the radiated wave
propagates beyond the mountains (note 2) surrounding the .
valley. The assumption of the available service'towards the
Southern Terai district was one of the major problems in
reSpect to this prellmlnary design survey.

In order to solve this task, the propagation'of'field
strength was caiculated under the assumption that the radio
wave propagation path on a plain, and then the thecretical

value for normal condition was estimated (note 3).

Note 1: Appendix 1-3 (Frequency Assignment).
Note 2: Refer to profile map in Appendix 1-6.

Note 3: The calculation of theoretical vadlue was based on the
technical materials of the final document of "Regional
- Administrative Conference, Additional documents".
For the ground conductivity of the propagation path,
the wvalues proposed by H.J. Hendriks was amended in
accordance with the measured results.



'Furthermore, regarding Kathmandu'transmitting station,
" the available service area (fleld strength 1nten31ty 60 dB/
.OdB 1uv/m) was assumed by compensatlng the values accordlng
to the measured results descrlbed in the follow1ng (Appen—
dix 1-4)
(1) Measurenent'of Field Strength intenSity

The’ fleld strength 1ntenslty of Kumartar transmlttlng
. station in Kathmandu, output power of 10 kW, was - measured
at several points between Kathmandu and Southern Terai dlS“'.
trict (refer to Appendlx 1-5 for measured data) _

in case the transmlttlng power is 100 kW, expecting.
that the -field strength intensity will rise relatlvely by
10 dB to: the present value, the- calculated values were part—
1y amended by the measured results, and thus the 60 dB filed
strength area was predlcted.
(2) - Measurement of Ground Conductivity.
_ To presume the fleld’Strength intensity.and'use for
_fundamental materlal to. de51gn the transmlttlng statlon,
measurment of ground conduct1v1ty was carried out at the _
three proposed sites thlS tlme- Kathmandu and Pokhara trans—-
mlttlng station and Southern Teral dlStrlCt (Janakpur) "The
results are given: in the follow1ng table. The measured data
‘for each site is glven 'in Appendlx 1- 7. . '

From these results, it was found that the values were,
'on the average, lower than those antlclpated before the
survey both at Kathmandu and Pokhara.r Those results were .
utilized’ 1n ba31c de51gn1ng,'such as, rev151ng of the ground
conduct1v1ty ratlo at the tlme of calculation of fleld stren—
gth 1nten51ty, the earthlng of transmlttlng anLenna, etc..



rable 2-1 Results of. Ground Conductivity Measured

at’Propésed gites and Terai

Site

Kathmandu
(LALITPUR) |

Pokhara .
{MALE PATAN)

. Southern Teréi
(JANAKPUR.J.A.D.P.)

Results of

rRefer to Appendix

Refer to Appendix

Refer fo'Appehdix ;

measurement | Fig. A 1-7-1 (a) Fig. A 1-7-1 (b) Fig. A 1-7-1 (¢}
Ground surface - @round surface . Ground surface
T S \
d;=0.69M _ d;=1.6m .
g1=1.6mS/m dp=2.6M 01=0.6mS/m
g ’ ' U ms/m '
Results of |- 01=0.7 '“k ..........................................
analysis v o .
: . . -"\' ''''''''''''''''''''''''''''''''''
dzzllm ‘ ' _
m| | 05=0.35M5/m dy>2. 60 d2>;.6m.
o 1.omS/m ~3.4mS/m
d3>11.7m u2=1.2 g9=3.4
0'3..—.121118/111

Remarks

¢ Average value of
three directions.

° .Relatively hiomo-
geneous.,

¢ Averagé_value-of
three directions.

° The value differs
at east and west
side of the site.

° Average value of
two directions. -

° Relatively. homo-
geneous.

-
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From the'results'obtained' it was found“that the.ground
conductlvlty of the districts of Kathmandu and Pokhara sta-
'tlonsmﬁuxaboth relatlvely 1ower than that of the predlcted
values in prior -to the survey.. As a result these were used
‘for compensating the ground oonduct1v1ty value for calculat-'
ing the field strength 1nten51tv and  for designing the ground-
1ng electrode of the transmitting antenna. '

2—3 8011 Survey

The gcology of the Klngdom of Nepal is sald to be the
Fourth pPeriod: Layer which was plled when the Himalayas were
formed Roughly speaklng, the plains consist of clay and the
hllls consist mostly of gravel
_ -The sites Wthh were intended to be surveyed thls tlme
were three, namely,lfor Kathmandu and Pokhara transmlttlng
‘stations and'Kathmandu studio centre. However, the actual
‘boring was performed only at the site for Kathmandu trans-
mitting station, con51der1ng the condition of nelghbourlng”
geology, data obtained from the Tr]bhuvan Unlverslty Instltute
of Engineering, and the expected scale of bulldlng and steel
antenna mast.  The investigation work'was'commiesioned to the
_ above: Instltute, and the Rotary Cell and Augur type borlng
machine was ueed

The outline of the soil condition for each site and
other.related data are explained in the.following;

2-3-1 Slte for Kathmandu Transmlttlng Statlon .

ThlS 51te is on a hlll whlch is about 70 m hlgher than
the Kathmandu plaln. In prlor to the borlng test, a rough
survey was performed on the condltlon of 3011 near the site.
As a reSult 1t was predicted that ‘the. 5011 con51sts of
con81derab1e amount of mixture of sand 511t and gravel to
a depth over 30 m. Accorolng to the borlng to-a depth of
15 m,'almost the same kind of layer was conflrmed as . illus-
trated in the report (Appendix 1- 9).
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_Aseuming fromhthefresults obtained:abOVe, if the.level
of‘ground*bearing a foundation is GL-1.5 m, then the allOw«
able beallng unit capacity of 5011 for long-time loading will
be 65 t/m2 accordlng to the theoretlcal,equatlon. " However,
as there exists a clay'layer of N=9, and 50 cm in thickness,
'near GLEQQm;'and con81der1ng the 1nfluence of the upper load
onto this layer, the allowable bearing unit capacity will be
15 - 2O.t/m2 at a depth of foundatlon bed (1.0 - 1.5 m, under-
ground) - ' |

it is judged that even 1f the clay layer near GL-4 m .
mentloned above is- completelv compressed by the welght of the
-bulldlng or steel antenna mast, there w1ll be almost no in-
fluence on the structure. Accordlngly,,lt is unnecessary to
keep the level of ground bearlng a- foundatlon to a- level deep~
ar’ than this clay layer.

2-3--2 _Slte for_Pokhara-TranSmrtting_Station'

This site is on a.hillISaMe as'Kathmandu‘transmitting
station. By rough soil survey in and around the site, it was
~confirmed that'layer-mainly~of.gravel (a pretty places have
.rocks)~is continuing to-a:depth over 40 m from the ground
surface, and by judging from the information of Tribhuvan
University Inetituterof Engineering, it was eoncluded that
the ground is solider than that of Kathmandu transmitting
station. ' o ' '

In con51deratlon of the condltlon of the ground the
allowable_bearlng unlt,capa01ty w1ll:be 20 - 25 t/mZ at a -
depth of foundationrbed (1.0 - l.5_m;_underground);
2-3~- 3 Site'for'Kathmandu Studio'centre

This 51te is in the Kathmandu valley whlch is- generally
known as hav1ng a bad ground in the Klngdom of Nepal and
'ln the corner of the site where many Government office com-—
plexes are loca+ed

Accordlng to ‘the. borlng data (data for a site about |

lOO m away from this site) obtalned from the above Instltute,
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the ground condltlon ln the nelghbourhood of this site is
shown in the follow1ng table, and the same kind of soil was
conflrmed at the ad301n1ng site where some foundatlon con=

struction work was belng carried out.

Depth Name of s0il Long term bearing unit
. : capacity
0 - 8.5m | medium sand with gravel 15 = 20 t/m2
8.5 ~ 27.5 m| organic clay B '8 - 10 t/m?

Water level, GL—3.2“m.

_ Accordingly, the long term allowable bearlng unit capa01ty
of this site will be 10 - 15 t/m?, at a depth of. foundatlon
bed (1.0 - 1.5 m, underground), con51der1ng the margln agalnst
sinking and the organic clay.beneathta=depth of 8.5 m.

2-4 Earthquake

The Kingdomeof Nepal is adjacent-to the so called Trans-
Asian Large seismic zone, running_from Central Asia to
Malayan Penlnsula ' _ ' | '

The: eplcentres of earthquakes occurred in Indian Sub—
contlnent, until about 1950 concentrated in the border be~
tween Hlmalayas and the Ganges Plaln, and many of them had a
magnltude larger than 7. Of these earthquakes, the magnltude
of the one which occurred in 1934 near the border between
the Kingdom of Nepal and India (latitude 26° 30' N, longi-
.tude‘86° 30’*E) was 8.3. Both Wepal and Indiaawere badly
damaged and 7 252 persons deceased

. The- earthquakes whlch the Klngdom of Nepal ‘has been
”damaged by have mostly originated in India and the neigh-
bourlng countrles, but in the Klngdom of Nepal too,_an .
earthquake of magnitude of 7.0_occurred_1n-l936, and besides
this, earthquakes of‘magnitude of about 6 haue frequently

occurred, since 1960.



However,'as earthquake prooflng regulatlons for bu11d~
.1ngs in the Klngdom of Nepal at present, a.lateral seismic
_coefficient of 0.08 - 0.1 (referring Lo the standards of
India)'is adopted oﬁly_forloertain buildings. _

| For‘referenoe; the reéulatioh of lateral seismic coef-

flClent in Indla is divided into the follow1ng five =zones.

Zone number Lateral seismic coefflclent
v 0.08
v 0.05
11T 0.04
I - 0.02

1 N - 0.01

Aooording to this reéulation, tbe border between:the.Kinngm.
of Nepal and In&ia_belOngs.to:No. IV zone, and in addition
to this eoefficient of 0.05, other factors, such as natural
. period and usage of bulldlng, type of foundatlon, etc. are
added proportlonally

On the otherhand there are some examples in which a
lateral seismic coeff1c1ent of 0.1 - 0.15 is adopted in
'de51qn for & Couple of ‘dams bullL near the seismic zone in
Indla, and for the Chlsapanl dam bullt in the. Klngdom of
Nepal a coefflclent of 0 12 which is just about the same as
above was adopted In addltlon, the Seismological Instltute
of Tndia is prop051ng that an approprlate lateral seismic,

.coefflclent for the Kathmandu valley ‘is about 0. 15.
2-5 WeatherrCondltlon'u

Kathmandu and Pokhara are both in the’ Central Mountalnm'
ous DlStrlCt, and climate of a year can’ be roughly lelded
into the ralny season and dry season.- The ralny season is
called the ‘monsoon and it ralns alnost every nlqht from _
late May to late September. The amount of rain of daytlme
is llttle, ‘and’ not so wet. The dry season is from October
to February,-and it is called the post-monsoon. season, and
_the”season from January to May is called the pre- monsoon

. Beason.



The coldest season is from October to February, and
the weather is fine almost everyday and'theré is no wind,
but there is deep fcg and frost very often. o

In Pokhara, it hails sometimes. There is muCh 1ightning
in Kathmandu and Pokhara district and installation of ar—
restor is indispensable. ' |

2-6 Building law

Ih.the Kingdom of Nepal, there exists no particular
laws, fegulatidns or ‘'standards for buildings and reiatéd.
facilities. - _ _ :

Therefore, most of the regulations enacted in India
are applied, but, in this project, the regulations of Japan

were referred to.
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SECTION 3 PRELIMINARY DESIGN
3-1 Scope of Preliminary Design and Basic Policy
3-1~-1 Scope of Preliminary Degsign

The facilitieé planned'here are divided into two; the
transmitter facility and studio fa0111ty. The scope for
each fa01llty is descrlbed in the follow1ng, '

(l) Transmittér Fa0111ty (Kathmandu and Pokhara transmlt—

tlng station)

1) Transmlttef and attached eduipment;

'2) Electric perforhanéé of'Steei mast (antenna).

3) Electrlc power equlpment for transmltter and at-
tached equlpment {power dlstrlbutlon system for -
broadcast equipment and englne generator equlpment)

4y Bulldlng and bulldlng equlpment
(2) Studio Centre Fa0111ty (Kathmandu studio centre).

1} Studio equlpment.

2) Master control equlpment (1nclud1ng clock and
equlpment) _

3y  sTL (studlo - to - transmltter 11nk) equlpment.

4) "Electric power equipment for transnitter and re-
lated'equipment'(power aistribﬁtion system for
broadcast equipment and engine generator equipment).

5) Studio equipment for Pokhara transmitting station.

) Sound outdoof_broadcast‘wagon and radio egquipment
- for Pokhara.trénsmitting sfation.

-7y Building.and-building eéuipmént.

The meaning of "building” and "bulldlng equlpment".

quoted herein covers the following items.

1) Architectural'deSign.

2) Buiiding'stfucture. _ o _

3) Structure of steel mast (fo tfansmitting antenna) .



4)
5)
6)
7)
8)

Bulldlng acoustics,

Electric equlpment for the bulldlng

.Water supply, sanltatlon equipment.

Air condltlonlng, ventllatlon and- heatlng equlpment

Bulldlng materlal

The broadcastlng system for this project is olaSsified

into equipments and illustrated as a system diagram in Fig.

4-9,

3~1-2

Basic Broadcast Programming Policy in Relation to
‘the Preliminary Design :

In general, the scale of broadcaeting'facllity and num-

ber. of programme staff is to be de01ded in accordance wrth

the programme comp081tjon pollcy

The policy for programme composition can be summarized

to the follow1ng itens, accordlng to the results of the

survey

1

2}

4

ne

5}

A nationwide broadcast is aimed (For the establish-
ment programme for this time, Kathmandu, the prin-
c1pal city in the Central Development Reglon and
Pokhara; the pr1nc1pal city in the Western Devel-

opment Region,.are taken into con81derat10n)

-To compose programmes utllJZlng the Superlorlty of

broadcastlng as media for mass communlcatlon.

To prov1de school programmes and instructive pro-

grammes for" teachers, to raise the educational

level of the natlon equally, and. to present an

fequal opportunlty of educatlon.

To 1nstruct the 1nduetry for the development plan
of the country and educate person through adult

and government publlc1ty programmes.

. To present healthy entertalnment and relaxatlon

to natlon through entertalnment and sports pro-

grammes.
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3-1-3 Basic Policy in Relation to the Preliminary'besign
"The pr1nc1pa1 p01nts Wthh were taken 1nto con51dera—

tion in the prellmlnary deelqn ‘are as follows.

(1) The Lranemltter power for Kathmandu and Pokhara trans-
mitting station is respectively determlned to 100 kW, based
" on the gaJILEL power (Table Al~-3~ -1) of the Final Acts of

the Reglonal Admlnlstratlve LF/MF Broadcastlng Conference

(Region 1 and 3) (Second Session) on Geneva, 1975,

The “transmitter power for the stand by transmlttel
unlt is determlned to 10 kW. The reason is to save fuel
expense of the englne qenerator, in. case city electrlclty
happens to fail for a long tlme, and to prevent. the exces-
sive reduction in 51gna1 to-noise ratio of the broadcastlng
area. _ _ _

As for the transmitting antenna, a 100 m standard
'gpyed cylindrical mast is a&opted, in respect to economy of
vertioal'directivity and antenna gain.

(2) The number of studios for Kathmandu studio centre is
five,'including'the'masﬁer control continuity_studio.. They
‘are designed as a annex to the existing studio centre in.'_
operatlon ' |

For the 1mplementatlon of programme conmposition pelicy,
the existing number of studios is six and each studio is a
production studio provided with a sub—control_room.

‘However, as the sound- proof of each studio is not sat-
1sfact0ry 1n means of building structure, only 2 - 3 studios
can be used at the same time. On the other hand, the’ sub~
control room equlpment was made in 1968 and equlpment trouble

is occurrlng once or twice every month because of machine-
“life. 'thus, the aforementioned annex type studio centre

was planned.
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(3) At Pokhara.transmittingstation, one studio suitable
for local continuity and recording programmes is planned.
(4} In addition, one sound‘outdoor'broadcaet wagonhis

planned for covering area to the Far Western Development

Region, for recording outdoor programmes.

(5) One STL (Studlo to ~transmitter llnk) and ‘one engineer-
Jng llnk of the VHF band is planned for connecting the
studlo centre and the transmlttlnq statlon ‘This 1s

because the site of the'transmlttlng station is away from the

city, about 5.8 km from the otudro centre.

(6} The desrgn of the bulldlng for the studlo centre and
transmlttlng etatlon are to be made of relnforced concrete
and brlck and empha31s for investment is put’ on functlon

and structure of bulldlng, so as to the deslgn is economlcal.

(7Y As for the_bulldlng_materral,gthe materlale which can
be purchased in the Kingdom of Nepal will be used as far as
they satlsfy both of the constructlon -schedule and the

-economlcal de51gn.

(8). The-operation of studio centre and transmitting station
is the manned type. The reason for this is to secure nec-
essary number of technicians and to improve‘the quality of
staff on one hand,_and.impiement an economical design-on

_the other hand

(9) One of the tond1t1ons for the de31gn is that the nec—
essary amount of electric power is to be supplied and the
voltage of the electric power supply for the studio centre
'andtransmlttrngstatlon is to be 400 V at the drop point.

(10) In carrylngrout-the de51gn work for;the necessary re-
gulations and standards which are not prescribed in the:
Kingdom of Nepal, those adopted in Japan will be referred

to.
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3-2 Broadcasting Facility
3-2-1 Transmlttlng Station Fac111ty

The fundamental way- of thlnklng about a common design
for both Kathmandu and Pokhara transmlttlng station is
described at first.

 For both statlons, the necessary number of technlclans
is stationed at the transmlttlng statlon for operatlon_and
maintenance of statlon, and the equlpment are de51gned.on
the.premise that the:statiou'is of_attehded operatiOn.

Namely, in principle, the fundamental operations; such
as: sw1tch on and off of transmltter,'selectiou‘of chanoe—

- over from main transmltter unit to stand -by transmltter
unit, Selectlon of 1nput programmes are all operated manu-
~ally. Althouqh the operatlonal condltlon of principal
faCllltleS can be superv1sed at the control and - superv151on
console, _

The output'poﬁer for the stand-by transmitter unit is
10 kW.. The reason why the output power is determined to
10 kW, in comparison with the 100 kW Output'power of the
main transmltter unit, is to reduce the operatiOnal expense
{(maintenance and operatlon cost, etc.) of the englne gener—.
ator durlng failure of city electrlclty power.

In order to increase the rellablllty of the transmltter
system, a full air cooling system is adopted for coollng
the transmitter and engine generator edquipment. In addition,
the direct coupling system is adopted to_feed base of an-
tenna for‘elimination of use of a lohg_feederrlihe.

In the following, the fundamehtai'way of considering-
-the design and functlons for each equ1pment of Kathmandu

and Pokhara transmlttlng stations is descrlbed
_(l)' Kathmandu Transmlttlng Statlon

The pr1nc1pal equlpment to be 1nstalled at Kathmandu -

transmlttlng station are - shown in the follow1ng table.



. Table 3-1

Equipment Quantity

1) | Main transmltter unit (output - | set

' power 100 kW)
Stand-by_transmltter]unit (output 1 set
power 10 kw) o

2} Attachments to transmltter - 1 set
3) |} Main electrlc powel board engine 1 set
generator equlpment -

4) -STL equlpment (rece1vrng part) 1 set
iRadio'Engineerlng link equlpment 1 set

5) TranSmitting'antenna equipment 1 set
6) Measuring inetruments,'maintenance 1 set.

' tools, etc.r '

7) Accessories, spare parts _ .1 set

The composition of ‘each equlpment fundamental func-
tions and way of con51der1ng the desrgn .are respectlvely de-
scribed. in the follow1ng
-i) Tranémitter
The output power of the maln transmltter unlt is 100 kw
_and the stand by transmltter unit is 10 kW. The modulatlon
system for both transmltters is the flnal stage plate-modu—
lation type. For the hlgh power stages, forced air cooled
vacuum tubes are. used, but . for the 1n1tla1 stages, solid-

' state«:lrcultry is used to 1mprove the rellablllty and to

ensure stability’ and 1morove the: malntenance. _
 The necessary meters for superv151ng the operatlonal

condltlon of the transmltter and the sw1tches for operatlon

are all mounted-on the front panel-of the " transmitter,
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facing the control-gupervision console which is explained
later, to facilitate the operation'of the.transmitter.-

The switch of the transmitter is mounted on the main trans-
mitter body and also on the control superV1Sion console,
The switch of the transmitter unit has priority over the
operation of the control- superv1510n console, and a changem
- over swrtoh is prov1ded in front panel - of the transmitter
and named as "Manual_(transmitter gside)" and "Remote (con-
trol- superv151on console side}".

_ The switch to select the main transmitter- unit and
stand-by- transmitter unit lS fixed on the control- supervi—
siOn console. In additlon, the transmitter unit which is
not connected to the transmitting antenna is always connect-

ed to the dummy antenna.
2) Equipment atteched to transmitter unit

The equipment attdched to the transmitter unit consists

of the following.
a) Control-supervision console

A console type control-supervision console provid-
ed with operational and superﬁisory functions is

installed in the transmitter room.

(Control function) _
Switch on/off of transmitter unit. _
Adjustment of audio input level of transmitter unit.
Changeover betWeen ‘transmitter unit and dummy

antenna.
(Superv1sory function)

Indication of transmitter unit in use.
Indication of transmitter unit output power and
degree of modulation

Indication of audio signal level (selectiVe switch) .



Audio monitor'(selective switch)
 Indication of abnormality_of principal equip-
ment in station and alarm by buzzer.
(Other equipment) .
An interphone_deVicechnnecting cach room in
the transmitting station.
A radio order line device between studio centre
and transmitting &tation. '

b) Programme input equipmenf

A rack is 1nstalled in the transmltter room, and
the following eguipment are contalned in it to
process the audio input signal.
Input programme sw1tch audio level meter aqd
‘an .audio volume control. - :
Line egualizer, limiting amplifiery
Auaio monitor amplifier and speaker.

Jack panel {(Displayed in form of block diagram).
c) Antenna dummy Toad

A common air-cooled dummy load device for the 100
kW and 10 kW transmltter unlt is installed in the
dummy load room.

d) Surge.protector

For measures to: prevent llghtnlnq and surge current,

a gurge protector is 1nstalled
3) Main electric power board, engine geénerator

At normal conditibn,'the city electricity is used for
operating the transmitting station, but in case of city po-
wer failure, the 100 kW tranemitter unit is changed ' over
te”the 10 kW stand- by-transmitter unit and the neeessary‘
power for the transmltter and related equ1pment is supplied
by Operatlng the engine generator. With regard to the
_changeover between 01ty power and englne generator power,

the c1ty power has the priority.
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a) Main electric power board

Theimaiﬁ'pbwer.board'is located in the pOWer room
(except for some of those for the transmitter unit
which are explained in the next section.) = The
equipment in the power room consist of_aﬁtomatic
leﬁaqé reguiator, iﬁcoming.power board, distri-
bution board and transformer.

_b)'-Engine'geﬁerath

The perfdrmance of the generator is such as;
capacity 70 kVA, 3-phase 50 Hz,_dOO V, 4~poles}
1500 r.p.m._and'it is CoUpled'direcfly to a 86 _
horse power diesel engine. In addition, a set of
"battery with charger is installed for starting the
.engine géneratbr; and an automatic voltage regula-.
tor and a fuel tank are respectively attached to it.
The eledtfic power system including'the main power
board, distribution board and engine generator
device is shown in Fig. 4-5. In the iﬁcoming city
power lines, a voltage detector is inserted to .
detect the voltage'level énd in case the voltage
level is lower/higher than the normal level, it will
send a signal to the control board_éf the engine
genérétor room and also to the control%supérvisiOn
console in the transmitter room, to notify the

operation ‘of the engine generator.
4) - STIL, device (receiver, radio order line device)
The details are described in Section 3-2-2(3)
5) _Transmitting antenna device 'T‘ ' o
In considéring'the antenna'Structure; in view Qf:the
resistance against earthquakes and -limitation of height due
to area of the station site on one hand, and the elec¢trical

characteristics of the transmitting point in a valley



on the other hand the vertical dlrect1v1ty of the antenna
was designed in conSLderatlon of both ground- wave service
and nlqhttlme space—wave serv1ce.' Por the practlcal Opera~
tlon of the antenna a class of 0. 25A ~-.0. BA was con51dered
to be approprlate and a mast of 100 m- height above ground
level with 3= dlrectlon guys was adOpted The steel antenna
mast of a base isolated type is adopted S0 that the trans~
mltter output power - could be fed dlrectly to the antenna
base through the antenna tunlnq unit to ellNLnate the
‘use of a long feeder. In addition, a crown shape platform
is equlpped on top of the mast for malntenance of antenna
and prevention of 11ghtn1ng

Wlth regard to the earthing of antenna, more than 120
‘lines of radial. earth are buried around ‘the base of the

antenna mast extendlnq to almost all over the station 81te.
6) Measurlng 1nstrument and maintenance tools

‘The necessary measurlng lnstruments and malntenance
tools for maintenance and repalr of transmltter fa0111t1es

are prOV1ded
7} - Spare parts

A set of necessary consumption.goods'(for instance, .
vacuum tubes) for operatlng ‘and malntalnlng the transmitting
statlon and speC1al parts (for instance, parts for diesel
engine) are respectlvely prOV1ded for the transmlttlng
dstatlon.

(2) Pokhara'Transmitting.Stationh
- The fundamental way of. thlnklng about the fa0111t1es
to be 1nstalled at Pokhara transmlttlng statlon is the same.
~as that of Kathmandu transmlttlng statlon,.ln general ex-
cept for the fa01llt1es described in- the follow1ng '
In Pokhara transmlttlng station, a small studlo is in-

_stalled 1n the station bulldlng for the service of looal

programmes.
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An outdbor'bxoadcaét'wagOnsis'alsb'providéd for coverage
of outdoor programmes and events, On the other hand, the
programmes from Kathmandu studio centre are'sént to the
traﬁsmitting station through £he TCC3linés; ' In addition,
a'shoftwéve receiving equipment is installed in the station
for use in case of emergency. _ '
The facilities for Pokhara tranSmittiné station are

giﬁén in the following tablé.

Table 3=2
Equipment _ - |Quantity
1) | Main transmitter anit 1 set
(output powexr 100 kW)
Stand-by transmitter unit 1 sef
(output power 10 kW) :

2) | Attachment to transmitter j 1 set
3) Main electric power board, engine i éet
generator equipment :

4) Transmitting antenna equipment._ 1 set
5) Attached studio eqguipment b1 set

6) Measuring instruments, maintenance 1
- set
. tools
7) Accessories, spare parts 1 set
8) | Outdoor broadcast wagon (with
. o 1 set
radio equipment)
'9) Emergency shortwave receiving 1
. set
eguipment




Explanatlon ou each equlpment is given in the follow1ng
1) Transmltter unit
The scale of tranemitter unit"policy of design are
same as that of Kathmandu transmlttlng station.

2} Attachments to tlansmltter

The attachments are the Same as Lhat of Kathmandu
transmlrtlng Statlon.

3) Main electrlc power board englne generator equlpment

_Wlth regard to thlS equlpment the scale and policy of
de31gn are same as that of Kathmandu station, except
that there is a power dletrlbutlon system for the
attached studlo, 1nstead of the STL device.

4) Transm1tt1ng antenna eoulpment

Same as Kathmandu transmlttlng station.. A 0.27A-class
100 m height antenna- w1th 3~direction guy is installed. .
In addltlon, as the ground conduct1v1ty of Pokhara
81te_1s,also relatively lowl more than 120 radial

' earth lines are buried all over the station site.
5) Attached studio equlpment

Explalned in item 3- -2 2(2),1), 20m2 classuproduction
studio. - .

6) -Measuring instruments,'maintenance tools

The contents are the same as those of Kathmandu statlon,
except that the measurlng 1nstruments for thé studio _
equlpment are prov1ded lnstead of the measuring instru-
'_ments for - the STL dev1ce.
7} 'Accessorles, spare parts
. The contentshare the same as ‘those of_Kathmandu station,

except that_the_Spare-parts for the sgtudio equipment
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and outdoor broadcast wagon are provided instead of the

spare parts for the STL device.
8) Outdoor broadcast wagon

Fxplained in item 3-2-2(2), 2), OB wagon.
9) 'Emergency shortane”receiver facility

Exﬁlained in item 3-2-2(2), 1), 20 m® class production

studio.
3-2-2 Studio Facility

in considering.thedprogramme composition policy of
Radio Nepal, the following studio facilities are installed

and the equipment for each facility is denoted . in Table 3-3.

(Kathmandu"studio_centre)

Cohtinuity Studio(Master Control) --- 1.
~Music studlo *4—————~e~»—;— __________ 1
Programme productlon studlo ---------- 2

Talk studio ——————==——mmrm— e ]
(Pokhara transmitting Station)'

Programme production studio -—----- —-— 1

Ooutdoor broadcast wagon ———=—-=- —————— 1
The outline of each'faciiity is explained in the following.
(1) Kathmandu Studio Centre

In order to preseﬁt attractive pTOgrammes-and to raise
the eff1c1ency of studlo operatlon programmes guch as
"news", "disk jockey" and simple 1nformatlon programmes are
to be presented in live  form and the rest of the programmes
are to be recorded on tape. ' '

The live programmes are to be produced at the master
control and sent to the transmlttlng statlon. The
taped programmes are to be produced at the four other stu—

dios, and then reproduced at the master control room and



sent to the transmlttlng statlon. The outline of prOgramme

productlon equlpment for Kathmandu studio centre is shown
in Fig.4-11-1,

‘1) Master COhtrol room

The planned master control is to be annexed to the
existing master control and:has_a contlnulty studio
(announce studio, 15 mzrclass), ahd is provided with
.fanctions to oerform‘the-following.

a) ”Productidn of live programme.

b) Reprodﬁction of taped programme.

'c) ‘Switching of programme.

d)  Programme transm1351on to Kathmandu and Pokhara

:transmlttlng statlon.

A real t1me dlsplay is 1nstalled for superv151ng the

operatlonal condltlon of transm1551on.
In addltlon to thls, the follow1ng equlpment are 1nsta11ed

a) ‘A master clock to drlve the slave clocks in the
studlo centre ‘and to generate tlme srgnal for
_ broadcast use. _ : _
b) An englneerlng llne dev1ce for communlcatlon 1n
bulldlng and to transmlttlng statlons.
-c)'rAn all~wave radlo recelver ‘for monltorlng and

-superv151ng the programme. ON-AIR.

Furthermore, w1th regard to, measures'fOr'City power -
fallure, the power for the announce studlo equlpment
'and ‘some of master control room’ equlpment and STL
equlpment to Kathmandu transmlttlng statlon are to be
IIZfed from the battery System to contlnue “the transmls—
sion of programme. The : maxifum operatlon perlod of

_the battery system is 10 mlnutes.
2) - -Mu51c studio {140 mz class)

This studioc is to be designed recording programmes,
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(2)

euch as lightwmusic} folk song, audlence partlcrpatlng

‘programmes, and lectures, etc. A portable echo machine

is provided to’ be shared Wlth other studios.

Programme production studlo (two 60 m2 class of same

layout)
This studio is to be designed recording programmes,
such as drama, small scale music programmes,*talks,

and- 1nterv1ews etc.
Talk studio. (l5_m2 class)

This studio is to be designed to record talk programmes,

interviews ‘and information programmes.

Pokhara'Transmittingﬂstetion

. The Pokhara'transmitting station normally transmits the

programmes receivedefrom Kathmandu'studio centre, in the

form of it'was=received but, wheneVer-neceesary, it ‘can

transmit the programmes produced at their studlo or OB wagon.

In F1g.4_ll 2, the outline of programme productlon'

equipment for.Pokhara_transmrttrng station is shown.

i).

Progyanme production studio (20 m? claSS)

The studio obtalns the functJon of -a- cont1nu1ty studio.

It is for broadcastlng live programmes such as news,

- disk jockey etc., and recordlng of talk programmes and

interview programmes ete. It is also for reprodu01ng

taped programmes and sw1tch3ng of broadcast programmes.'

In addltlon, ‘an emergency short—wave recelver 1s 1n*

stalled to receive the shortmwave programmes of the
existing Khumaltar transmlttlng station, in case the
programme transm1551on line between Kathmandu studlo

centre and Pokhara transmlttlnq statlon falls.

This studio in the tranemltter bulldlng is prov1ded w1th

slectro magnetlc shleldlng in order to prevent 1nteru

ference from 1ts own transmltter._
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2) OB Wagon

The wagon is for outdoor programme productlon ‘and” for

gathering outdoor programme sources. = The Wagon - pro-

duces programmes in recorded forms and. itsis equipped

;w1th a compact llght—welght m1x1ng unit and recordlng

equlpment. - The wagon employs a powerful diesel engine
:ease of malntenance and suitable for Cllmblng hills

and runnlng on rural roads._

A walkle talkle is equlpped for communlcatlon between
 the spot and the transmlttlng station. The programmes
taped at outdoor are reproduced at the studlo in the

transmlttlng statlon.
(3) _Programme Transmission Equipment'

An STL dev1ce is 1nstalled to connect the dlstance of

.8 km between Kathmandu studio centre and Kathmandu trans-
mlttlng statlon, for transm1551on of programmes. In con-

51der1ng the influence of trees and bulldlngs on the radlo
wave propagatlon,_the transmitter power and frequency was

decided 10 W and 160 MHz band. A transm1551on line u51ng a

different frequency is prov1ded as a spare line, which is to

be de51gned ready’ fox oPeratlon in full time,.

_ ' A press-talk type 150 MHz band englneerlng link is to
be 1nstalled between Kathmandu studio centre and Kathmandu
'transmlttlng statlon. The programme transm1a51on line and

'-englneerlng llne between Kathmandu studlo centre and Pokhara

transmlttlng statlon are not to be 1nc1uded 1n this plan..

In. Flg 4-11~ -3 the constltutlon of STL - transm1551on and
: englneerlng link system between Kathmandu studio centre and

the transtttlng station is shown.
(4) Power Supply Equlpment

_ The electrlc power is supplled from the c;ty power

llnes. The power for programme productlon equlpment is sta-
_blllzed through an automatlc voltage regulator, 'in con51der—-
lng the varlatlon of voltage.: The detalls are glven in sec-~

tion 3-8 of "Electrlcal Equlpment"






Table 3-3. MAIN FACILITIES ANDEEQUIPMENTS
EQUIPMENT S o - - : . . _
_ MIXING OPEN REEL DISC CARTRIDGE CASSETTE MICROBHONE MONITOR EMARKS
' INSOLE TAPE MACHINE| REPRODUCER | TAPE MACHINE | TAPE MACHINE an SPEAKER
CLASSIo CONSOL APE WACHIN ! | gane .
FICATION
| ECHO MACHINE 2 SETS
MUSIC . o () (1)
1 SE 3 :
STUDIO. SET 2 SETS 2 SETS 2 SETS 1 SET 1 SET
PRODUCTION _
STUDIO DI'TTO DITTO 1 SET 1 SET DITTO DITTO DITTO
Neo. 1
PRODUCTION 7
STUDIO DITTO DITTO DITTO DLTTO - DITTO DITTO DITTO"
No. 2 ' :
TALK DITTO DITTO ITTO
STURIO ) DITTO DITTO DITTO DITTO
MASTER CLOCK 1 SET
MASTER (2) | INTERPHONESET 1 SET
CONTROL L SET DITTO 2 SETS DITTO DITTO DITTO DITTO STL TRANSMITTER (INCLUDING COMMUNI-
Nt CATION LINK) 1 SET
ALL WAVE RECEIVER 1 SET
(POKIARA) _ 5
IAR . _ - : SHORT WAVE RECEIVER 1 SET
PRODUCTION DITTO DITTO DITTO DITTO DITTO DITTO DITTO
STUDIO
WALKIE TALKIE 3 SETS
{POKHARA) 2 SETS 2 SETS ;
: DITTO DITTO DITTO :
0.B WAGON |(PORTABLE 4CH)| (PORTABLE) i
(ADDITTONAL) 'MAINTENANCE EQUIPMENT TEST EQUIPMENT 1 SET
: SPARE EQUIPMENT 1 SET
REPATR MATERIALS 1 SET

(1) Stereophonic.3ystém'equipment

(2) Including switching equipment

_47 —






{(5) outline of'Principal Prograﬁme Production Eqﬁipment
The performance for all cqulpment ‘o he used are in

pr1n01ple, the monaural system. .

1) Disk player
Turntable speed: 33-1/3,45, 78, r.p.m.

Asynchronous motor..

2) Open reel_type recorder and reproducef
'Tape:epeed:_319, 38 cm
Asynchronous motor.

3} Cartrige tape equipment
Tape speed: 19 cm. NAB-A standard.

Asynchronous:motor.

4) Cassette tape equlpment

Stereo performance with noise suppressor attached.
(6) . Outline of Other Eqﬁipment
1} Master Clock

Crystal clock, Accuracy is within 1 x 1077 aay;'
Powered by battery-floatirg system, with operate
30 minutes without city electricity. Provided with

time 51gnal generator
2) Interphone_
Call System, pﬁeh button'selection,
3-3 Bulldlng
: 3—3—1 Layout of Bulldlng
(1) .Kathmandu Studlo Centre
The layout of £he btilding is shown in Fig. 4—i—l;
Accordlng to the suggestlon of the HMG of Nepal the centre

is located in the central part -of the Slte and for access

the cxlstlng road w1ll be -used.
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The centre consists of two building blocks; studlo
block and equlpment bilcock. The enqlne generator room, powcr.
board room and equlpment room, etc., are all installed in
an equlpment block apart from the studio block to prevent
from vibration and noise from this. block The two building
blocks are connected with a roofed passage.

The floor area of: these bulldlng blocks is as follows.

Studio block = 894.0 n?
quipment block | 238.0 52
Roofed passage ' 9.0_m2
. fotal . 1,191 0 m2

(2) Kathmandu Transm1tt1ng Statlon

The location of the building is shown in Fig. 4-~1-2.
The area'of.the_eite is about 44,400'm2; A 100 m antenna
mast is etected.in the central part of the site, and the
station building is located about 3 -~ 4 meters apart from
thls antenna mast, so that the antenna feeder can be drawn
dlrectly into the tuning unit room. ~The front of the build-
ing is fac1ng north-north west, con51der1ng the relation to
 the access road. | o
' The floor area of the building is 643 m2.

(3) Pokhara Tfansmitting Station

The location of the building is shown in Fig. 4-1-3,
The area of the site is about 50, 870.m2 The relation
between the location of the 100 m antenna mast and bulldlng
is the same as that at Kathmandu transmitting station, but
the dlfference is that the front of building is facing south
in relatlon tothe access road.

The area of the_bulldlng floor is 643 m2.
3-3-2 Plan and Cross Section
(1) Kathmandu Studio Centre.

The floor plan and cross section .are respectively shown.
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Table 3-4 Kathmandu Studio Centre
(Floor area of each room)

Building Name of Room Flo?;z?rea S“?;E?tal
studio | Music studio 140.0
SUb4cohtrol‘room ' 28.0
Sound~lock rqom - 12.0 228.0
Music instrument store 18.0 :
room _ e
Storage room 30.0;
Production-studiOwl 72.0
Sub-control room 26.0 108.0
Sound-lock -room 10.0.
Production studio=~2 72.0
Sub-control room 26.0 108.0
sound-lock room 10.0
Talk studio 24.0
Sub-control room 20.0 54,0
Sound-lock room 10.0 '
Master control room 108.0 _
Announce studio 15,3 - 130.05
Sound-lock room 6.75 '
Performer's waiting room 30.0
Service room 20.25
Inquiry office 11.7 :
Entrance hall 66.0 265.95
Air conditioning equipment 30.0
room _ )
108.0

Corridor

g




Building . Name or Room Flo?;z?rea Su?gg?tal
Engine generator room 48.0
Battery room 24,0 -
Elebtric power board room 72.0 216.0

Equlpmenﬁ Equipment room 72.0
Maintenance staff room 18.0
Storage room - 18.0
Water-closet (Men) 12.0 72.0
Water-closet(Ladies) 12.0 '
Corridor -12.0

Roofed 9.0 9.0

passage

Total l,191.0 1,191.0
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in Fig.4-2-1 and Fig.4- ~4=1, the bulldrng is a 51ngle story
consisting of 6™ x 6_ spanwwork in pr1n01p1e.
The floor area for each room is shown in Table 3-4.
The studio and master ‘control room‘oCCupiesimost of the
space and there is only one office for inquiry service.
Wwith regard to the ‘height of rooms, the musié studio
is 8.0 m, programme production studio is 6.0 m and'the rest
are all 4.5 m. _
The points particularly taken into conSideration'in
the floor planning are as follows.

1) The entrance for the music studlo is planned near the
main entrance hall of the bulldlng so that 1t provrdes

convenlent access to audlence.

2) The layout for each studlo, subuoontrol room and front
soundelock room ig of the same pattern, to make a clear
distinction of movement, flow and eguality of arrange-

ment of sub-control eguipment.

3) The performers waiting room common for the studios, 1is
planned almost in the centre part of the building to
shorten the path of flow.

4)  The place of the master control room is planned so as

to provide windows at wall and improve room conditions.

5)  The equlpment Toom, englne generator room, electric
power room etc., which generate noise: and vibration
are planned in a equlpment-block separated from the
studio block and connected to the studio block with a

roofed passage.
(2) Kathmandu Transmlttlng Statlon

The bulldlng, as shown in. the floor plan and cross

section in Flg 4-2- l and Fig.4-4-2 respectlvely, is a 51ngle—'

m

story building con51st1ng of 6™ x 6 span-work, in pr1nc1ple,
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Table 3-5 Kathmandu Transmlttlng Station
(Floor area of each room)'

Name of Room | Floor area{m?) .| Sub-total (m?)
Traﬂsmitter room . . 1%2.,0
Tuning unit room. . 16.0
Dummy load room B 8.0
o 282.0
_Storage room (l) 18.0
Storage_room (2y 0 30.0
Shield room - : 18.0
Office (1) | 12.0.
(3) ' 12,0 60.0
(4) ' 12,0 '
(5) o 1 12.0
Workshop . = 24.0 24.0
Kitchen R 20.0
Wash room . : _ - 12,0 32.0
Engine géneratbr room - - 48.0
Blectric power board room| 36,0 124.0
Malntenance staff room : 16.0
Storage room B : ' 24.0
Entrance hail. 1 1500
Water-closet . . 12.0
e o . - : 121.0
Air conditioning equip- L
: . 24,0
-ment room : ) _
Corrider . . - 0.0
Total -1 e43.0 643.0

B




same as the studlo centre building.
The floor area for each room is shown 1n Table 3-5.
_The total floor area is 643 m2, and. has ofche rooms, stores
and wash room etc., sultable for attended operatlon. The
he]ght of the story is 4.0 meters.. |
The entlre building is shielded and the tunlng unlt
room and shield room are both double- shlelded '
The points which were taken into con51derat10n in the

floor plannlng are such as:

1) An antenna tunlng unlt room is located ln the corner of
the bulldlng so that the stay of the antenna mast will
not touch the building.

2) An office for maintenance staff for engine generator
and electric power board etc., is provided.
3) A storage room for equipment related to transmitter,
" electric power board and engine generator is separately.

provided.

4) As the statiOn'is'of attended SuperisiOn, an office,

kitchen and wash room is provided.
(3) Pokhara Transmitting Station

The floor plan and cross section is respectively'shown
in Fig. 4-2-3 and Fig 4-4-3, The layout is the same as
Kathmandu transmitting station, except for the studlo, subw
control room and sound lock room,_whlch are orov1ded lnstead
of a shielded testing room and two offlces. '
| The floor area for each room is shown in Table 3 6
The total floor area is 643 m2 The entire bulldlng is
'prov1ded w1th shielding materlal ~and in addition to this,
an antenna tuning unlt room is shlelded 1nd1v1dually and-
the studlo, sub- control room and sound lock room are 1_orov1c3-w
ed with double shleld as a whole.

the pOlntS Whlch ‘were taken 1nto con51deratlon 1n the
floor planning are-same as those of Kathmandu transmitting

station.



Table 3-6 Pokhara}Tfansmitting Station
(Floor area of each room)

Name of Room

Floor area(m?)

Sub~-total {(m?)

192.0

Transmitter room
Tuning unit room 16.0
demy load'room - 8.0 264.0
Storage room (1) 18.0 '
Storage room {2) 30.0
Studio 24.0
Sub?cohtrol'room 20.0 54.0
Sound-lock room 10.0
Office (1) 12.0
(2) 12,0 36.0
{3) 12.0
Work shop 24,0 24.0
Kitchen. 20.0 .
Wash room 12.0 32.0
| Engine generator room 48.0
‘Electric power board room 36.0 124.0
Maintenancesstaff room 16.0
Storage room 24,0
Entrance hall 15.0
water*CIOsét 12,0
Air conditioning equip- 240 109.0
ment - room '
Corridor . 58.0
Total 643.0 643.0
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3-3~3 Acoustics
(1) Condition of Surroundlngs in View of Noise

With regard- to vehicle noise for Kathmandu studlo cen~
'tre, as there is a con51derable dlstance to the road, con—'
'81deratlon is only to be pald for vehicles arrlv1ng and
leav1ng Radio: Wepal bulldlng. ¥or Kathmandu transmitting
station, there will be no problem to .consider, because there
is no studio and furthermore, because the distance from the
station to the road is over 100 m._

However, for Pokhara transmlttlng station, there exists
a studio, but as the station is located about 150 m away
from the: road, con51deratlon is only to be taken on vehicles
arriving and leav1ng the station. N

Oon the other hand, regardlng air plane noise, Kathmandu
'studio centre_ie about 5 km away from the alrport and Off
the flight route, but as'jetplaﬁes‘mill take off and land,
reduction of noise is to be taken into account. For Pok-
hara transmitting station, a local airport exists at a dis~-
tance of about 2 km, but, as small planes only usé this _
airport, and that the station is off the flight route, the
degree of noise reduction could be less.

There will be nothing to consider for Kathmandu trans-

mitting station.
_(25 Counterneasures acalnst N01se:
The target-values‘of design for air conaitiohing noige
of each room are as follows. '
Anhoonoe studio

Talk studio

Production studio - } NC - 20
Music studio

Sub-control room NC - 25
‘Master control room - NC - 30
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'-Performer‘s waiting room NC - 30
Offices .~ ~NC -~ 35

NC; Noise crlterla curve and for. example NC~5 means

“that 5 4B of Speech Interferenco Lovel

Concernlng the noise reachlnq in studlos from Out51de,
it is to be suopressed so that 1t w1ll not be so n01sy, in
conqlderlng the masklnq effect of air conditioning noise.
For the structure of walls around the studlos,'relnforced~
coﬁcrete is adOpted in considering the reduction of noise.

To prevent transm1551on of solld borne sounds of foot
stepﬂ etc., the studlos are of the floatlnq structure. In

“addition, sound—proof doors and w1ndows are used for studios.
{3) Room Acoustics

A de51rable ratlo of dlmen510n is con51dered for the
length w1dth and height of studlos  The target value of
design for reve:beratlon tlme.;s_as_fOIlows, The average
30und-absorption'coefficient for stﬁdies ekcludinq the
music studio, is 0.35 ~ 0.40 at 500 Hz. The average ab-
sorptlon coeff1c1ent for the music Studlo is between 0 25
0.35 at 500 Hz. ' :

The walls and celllngs of music and programme produc"
tlon studlos are constructed in uneven forms, in consider-
1ng the scattering of sound. _

_.The'appreximate'vélués ef the dimensions for studios
‘are given in Table 3~7. In the detailed design, these
values may be chanqed sllohtly _

Regarding the de81gn for sub- control rooms, room

acoustlcs are taken lnto consideration.
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3-4 Building Structure
3-4~1 Structural Design
The bulldlng planned is of reinforced- concrete rlgld
. frame constructlon, and in desrgn, bearlng walls are located
“in a well balanced manner, re51st1ve to earthquakes.
"The structure of the foundatlon is a s0lid one of
”relnforced concrete, and the welght of bulldlng is direct-
ly supported by a footlng on- the' ground and a footing
beam is adopted to prevent uneven settlement ‘and for meas-—
ures against’ earthquakes. _
| - The structural ana1y51s and de51qn w1ll be performed
in accordance with” ‘the habitual practlce in the Kingdom of _
Nepal w1th reference to the Japanese Bulldlng ‘standard Law
and Related Regulations, and various structural de51gn
standards set out by the Archltectural Instltute of Japan.
The live loads to be adopted for the design will. be
determlned bv referrlng to ‘the Japanese Bulldlng Standard
Law and Related Regulatlons and the load standards formu-
lated by the Archltectural Instltute of Japan and BS.

_ For specral rooms (studlo, master control room,r sub-
control room and transmltter ‘room, etc. ), the weight of
‘equipment to be 1nstalled will be calculated and then the
live loads will be determlned by referrlng to the standard
values adopted by NHK. ' o o

The lateral selsmic force coefflclent of 0.15 w1ll be
adopted for the structural de51qn agarnst earthquakes

For the structural design’ aqalnst wind load, the maxj-
mum 1nstantaneous w1nd veloc1ty of 50 m/sec. (at a helght
of lO m above ground IEVel)-Wlll be adopted

3~4—2 Outllne of Structure and Scale of each Building.
Xl) Structure of Kathmandu Studlo Centre

The bulldlng is one- storled w1th rlgld frame of rein-
forced -concrete. The walls surrounding the studio are of

reinforced-concrete structure, conslderrng the resistance
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against earthquakes and acoustics, and walls other than
bearing walls are of brick structure

The floor slab and roof 5lab are of relnforced concrete
structure._ on the rcof slab, an additional shelter made of
wooden structure is built, and it is to be covered with
rooflng materlals ' o

'For the type of foundatlon a contlnuous footlng and
an independent footlng are adOpted, both of reinforced-
concrete structure. _ | |

The allowable'bearing capacity of soil to be‘adopted
for the de51gn w1ll be 15 t/m '

(2) Structure of Kathmandu Transmlttlng Statlon

The building is one- storled w1th rlqld frame of re1n~
forced-concrete. The bearlng walls are of reinforced-
concrete . structure, and the rest are of brick structure.

The floor slab and roof slab are of relnforced ~concrete
strucure, and on the roof slab, an addltlonal ‘shelter made
of wooden structure is built, and it is covered with roofing
materlals. o

The foundation of bUlldlng to be adopted is an inde-
pendent footing of relnforced-concrete.
| The bearlng capa01ty of 5011 to be adcpted for the
design will be 15 t/m2.

(3) Structure of Pokhara Transmitting Station

The structure is the same as that of Kathmandu Trans- -
mitting Station except for that a soil bearing capacity of
20 t/m2 is adopted. -Iu‘addition to this, bearing walls
made of reinforced-concrete are_adopted for the walls sur-

roundlng the studlo.

3-4-3 Materlals to be employed for Structure and Construc~
tlon Method

in con51dtrat10n of the 1mpcrtance of the bulldlng

and facilities, the structural materials will be strictly
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selected and for the way of tonstruotlon, those methods
establlshed in the Kingdom of Nepal will be adopted as a
pollcy

(l) Steel Mater1als~ All steel materlals to be used" w111
be products conformlng to the Japanese Industrial
Standards (JI%), and the ploducts w1ll be 1mported
for use at the s1te.

(2) Relnfor01ng Steel Bars. All bais conforming‘to the

Japanese Industrlal Standards (JIS) are to be used.

(3) ConCrete: ' The bulldlng structure (frame members -
column, glrder -, beam, floor slab, roof slab, bearlng
wall and foundatlon) w1ll be of concrete w1th crushed
‘stone, and cement conformlng to the Japanese Industrial
Standards'(JIS) is to be used.

'3f5 aSteel Antenna Mast
3-5-1 StruCtural'Design

The structural analysis’and'design will be carried
out by referrlng to the: Japanese Bulldlng Standard Law
.and Related Regulatlons, and various structural design
standards set out by the Archltectural Institute of Japan.
The structural calculatlon for the guy w1re will be per-
formed by the habitual method adopted by NHK .

The structural de51gn agalnst w1nd presgsure w1ll be
made on the basxs of the maximum’ 1nstantaneous w1nd
velocity of 50 m/sec. (at 10 m above ground level in helght),
and extra marglnes for altltude w1ll be conSLdered

3-5~2 Outllne of. Steel Mast (Antenna) Structure

‘The structure and scale of ‘mast for Kathmandu and
Dokhara tranSmlttlng station are of the same de81gn.

The mast (antenna) is 100 m ‘in length and it is a
steel cylindrical type w1th a diameter of 40 cm. It is
supported by five- stage guy wires extended to three direc-
tions. The "base of ‘mast is isolated with a base 1nsulator,
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ana'under.the‘ineulator'a spherical:acceptor is:placed”to
avoild harmful power applylng onto the 1nsulator.

These are mounted on a relnforced concrete Jndependent
foundatlon of about three=meters in height above ground
‘level. The fivefetage guy wires in eeoh'directiohs are
respectively anchored to the three steel anchor frames
buried in concrete bloCks'looeted'at a distance of about
80 m from the centre of the mast. In each'guy Wire! in-
sulators are 1nserted at pr0per 1ntervals, and for the
insulators in. the guy wire of the very top staage, choke
~001ls are attached. _ _ '

For alrplanes flylng at nlght three paJrs of aviation
obstructlon 11ghts are mounted on the mast, one on the top
and the others ‘at two lntermeolate p01nts of the mast
For av1at10n obstructlon marking in the daytime, the entlre
mast is painted red ‘and white ihto seven'stripes.

In order to extend the effective 1ehgth of the-entenna,
a platform with a diameter of three meters is mounted on
the very top.of the mast.

3-5-3 Materials’to,be used for Structure

(1) Steel Mast: Products conforming to the Japanese
. Industrial Standards (JIS) are to be uSed.

{2} Guy Wire: All products conforming to the Japan Steel
Standard (JSS) are to be used.

(3) Base_Ineulator, Wire Guy Insulator, Obstruction light-
' and other Parts: Products-eonfOrming to JIS and its
related.stahdards, the Broadcast Technical Standards
of NHK and Specifications established by NHK will be.
_imported_and'used.
(4) Reinforcing Bars: All'products conforming to JIS are
to be used. o '
{(5) Concrete: Concrete with crushed stone are to be used
for the_fouhdation'and anchor block. Cement conform- '

ing to JIS is to be used.
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3-6 A1r Condltlonlng, Heatlng, Ventrlatlon Fa0111ty

_ The condition of external temperature, and humldlty
for designing was assumed as follows..
Kathmandu Studlo Centre and Transmitting. Station
Summer season"' 29.0°C 65 %
_ Winter seaSOn o l.2°C 70 %
'Pokhara'Trahsmittihg'station' , |
Summer season . 30.0°C 65

Winter season 6.0°C
3-6-1 Kathmandu Studio Centre -

All rooms in the centre are to be fed fresh air by
means of -three air handllng units Whlch have the bullt".
in electrlc heater, except for ‘the muSlC studlo and master
control room which are air condltlon also W1th two packaged
air condltlons. _ _ -

The. amount of intake air for the music studlo and
master control room is to be 25 m3/hr. person respectively
throughout the year._ For the other rooms, it is to be
25 m3/hr. person durlng the winter season and for the
'summer season the amount is to be calculated according to
the condition ‘'of the load. _

The air condltlonlng, heatlng andfventilation”systems
are divided as follows, : .

No. 1. Music studio == A packaged air conditioner

No. 2 :Master control rOOm - same as above

No. 3 Prodactioh studio =1 -~ An air handllng unit
- No. 4 Production studio~ 2 ~- same as above-

No._5 Other places ' -= same as above -

- In addltlon to the above, ventllatlon equlpment for
‘water- closet room, engine generator room, electric power
board room, battery room and euqlpment room are respectlve-
1y installed. '
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3-6-2 Kathmandu Transmitting Station

A ventllatlon equ1pment is 1nsta11ed for the air- -
coollng transmltter, transmltter room, tunlng unlt room,
shlelded room, ‘electric power board room, englne generator
- room and dummy load room. For the rest of the rooms, fresh
air is to be fed w1th handling unlt (w1th built- electrlo
heater). . _ _

“The sfStem for ventilation and'ﬁeating is divided into
tWo, foxr office (1) to (5) and work shop, and the other

for office (6) and kltchen and wash room.
3-6-3 Pokhara TranSmlttlng Station

The constitution of: this station is foundamentally.
the same as that for Kathmandu transmitﬁing station, but
the difference is.that'airécooling of the studio and sub-
control room is able to be provided by a packaged air con-

ditioner.
3-7 Plumbing

The city water supply is used. The'sewage.is drained
to the sewage dieposal and then to the’ gutter, while the
rain water and other water dralned directly into the gut—
ter. _ L ' _

As for each water-closet,_ohe western style chamber

pot and some eastern types are installed.
3-7-1 ' Kathmandu Studio Centre

An 1ntake water tank is newly bullt underneath the
equlpment room floor, to ‘store the city water. 'This water
is supplled to the necessary places by water pumps with
a pressure tank.

With regard to flre extlngulsh equlpment two 1ndoor
and one outdoor fire hydrants. are installed.. '

An’ underground oil tank for the englne generator of
- maximam capac1ty of_2,000£ is newly installed with. the '

necessary pipings.
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3-7-2 Kathmandu Tlanemlttlng %Latlon

a water tank is newly 1nstalled underneath theequlpment
room floor, and the stored water is’ SuppllEd to each place
by water pumps w1th a preasure tank

In the kltchen, an electrlc kettle, an electrlc range,
a gink, etc., are equ1pped "In the wash room, a bath and
a shower fac111ty is prov1ded '

As for fire extlngulsh facrllty, a- flre hydrant is in=
stalled at_one place and fire extrngulshers are provided for
the transmitter'room as well,

In addltlon, an . underground 011 tank for the englne
:generator of maximum capa01ty of 3, 000 % is also 1nstalled

with the necessary pipings.
 3-7-3 Pokhara Transmlttlng-StatiOn‘

The equlpment for thls station are same. ‘as those for
-Kathmandu transmlttlng statlon,

3-8 Electrlcal Equlpment'
'3—841_ hlectrlc Power Board Lnglne Generator Equ1pment

: An electric power board and: an englne generator equ1p-
ment 1s respectlvely 1nstalled in the power board room and
engine generator room. o ' o '

The Jncomlng power transformer is a ll 000/400 v type,
and the capa01ty of the transformers for the three places

are as follows

.'Kathmandu ctudio”cénﬁfe B :1150§kVA_.

'Kathmandu Transmlttlng Station 600 kva
fPokhara Transmlttlng Statlon'; 600 kVA

. An T.V.R 15 1nse1ted in the output line ‘of the 1ncom1ng
;power transformer. The capac1ty of the englne generator is
as follows. '

' Kathmandu Studio. Centre 100 kVA x 1 {set)
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_Kathmandu'Tranemitting Station 70 kVA x 1 (set)

Pokhara Transmitting Station . 70 kVA x 1 (set)
The engine is a forced air-cooling type and adopts a
starter—motor. ' '

The electrlc power block dlagram for the above three

statlons are respectlvely glven in Flg 4-5-1. 4~5- 2.
3-8-2 Battery.Equipment

For Kathmandu studio Centre,'two sets of batteries
are installed in the battery“room with battery chargers.

The two sets of. batterles ‘are used for the follow1ng pur-—

poses _ _
‘Engine. generator starter, fire alarm, : N
: --- 1 set
emergency 11ght1ng _
‘Broadcast equlpment bulldlng clock e l set

For the two transmlttlng statlons, two sets of bat-
teries, same as 'those above, are respectlvely installed 1n
the englne generator room, but there is no studio equlpment

installed -in Kathmandu transmlttlng station.
'3-8-3 Maln Power Llne hqulpment (Refer to Flg -4—5—1, 4—5*2) '

For Kathmandu studio - centre, the. low voltage dlstrl—
butlon board is also 1nsta11ed in the power” board room,'
and from thlS board the power 1s fed to the’ broadcast
equlpment dlatrlbutlon board the llghlng dlstrlbutlon |
board and the motor ‘control board etc.

For the EWO transmlttlnq statlons, tbe low Voltage
'dlstrlbutlon board for the transmltters 1s 1nstalled in
the Lransmltter room, “and the other low voltage dlstrr*
bution: boards is installed in the’ power board room, to
feed power to each power board and motor control board in

other places.
3-8-4 nghtlng and Plug Sooket Equlpment

_ Fluorescent llghtlng equlpment are pr1nc1pally used.
Phe 1nten51ty of illumination for studlos, transmitter

room and offices is 400 lux, and for other rooms, it is
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abOut'2OO dux. Plug sockets are prov1ded for all of the
. necessary places. N

Energency D,C.-lights:are_installed'near the emergency
exitshﬁhich are fed from the batteries in case of city power
failure.  After the englne generator starts operating, -some
of the llqhtlng euqlpment are fed by the englne generator

power.
.3f8”é' Motor Power Equlpment

A motor power control boards are’ 1nstalled in the
_equlpment rooin and air condltloner room, and from these
boards, the power ‘control board for the transmltter room
'ventllatlon lS 1nstalled 1n the transmitter roor.

The start and stop of equlpment,'excludlng the water
supply and dralnage pumps etc. which operate autonatlcally,
are operated by a push button sw1tch _

The fire hydrant pumps can be started‘at location of

each fire hydranthbox. '
3¥8f6_ Earthing'

For the transmlttlng antenna of the two transmlttlng
statlons, a, ‘radial earth shown in Flg' 4-8-2 and Fig. 4- 8_3
is raspectlvely 1nstalled . ’ '

In addltlon, for the studlo centre and two transmlttlng
statlons,‘an earthlng poles are prov1ded for the Jincoming
electrlc power board transmltter and llghtnlng arrester.
'All the bUlldlngS concerned on the programme, a: 11ghtnrnq.
-conductors‘are 1nstalled‘on_the bulldlng roof  because the
bnildinqs_are iooated ih;heavy lightning districts.

3-8-7 Flre Alarm EqulpmenL |

A thermally sen51t1ve fire detector is 1nstalled 1n-.
each room and a manual push button alarm is 1nstalled near
each flre hydrant box as well; ' The alarm recelver for the
" studio centre is lnstalled in thealnqulry office and ‘these
for . the Lransmlttlng statlons=is located in the,transmit-

ter room.



3-8-8  Clock Equipment-

In respect to Kathmandu studlo centre, a crystal 08011~
1ator type master clock is 1nstalled in the master control
room_ and slave clochs are equlpped in each gtudlo and offlces.

The - cJocks for the studlo,'eub control room and master
control room are of the one second readable type and the
others are of. ‘the 30~ second readable types. .

Wlth regard to the transmlttlng statlons, a ehe—secdnd
~readable type clock operated by a dry battery is iﬁstalled.

in the Studlo, Sub control room, transmitter room_and Offiees.
3-8-9 Telephone Equipment
Atﬂthis'stage,_the_necessary conduit tube for telephone
lines are provided, so that the telephone lines can be wired
in the future.
3-8-10 Interphone Equipment
Intérphone sets are installed in the.follOWing rooms.
Kathmandu studio centre:
master control room, each sub-control room, engine
generator room, power board_room; eguipment-room}
Cinguiry office, maintenance staff room. - '
Kathmandu transmitting station:
transmitter room, office (3),(4),_work shop,
engine generator room, main'power board room,
maihtenance staff room, kltchen.
Pokhara transmlttlng statlon"
transmltter'room, sub-control room, offlce (l),(2),

work shop, englne generator room, power board room,

maintenance staff room,_kltchen.
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' 3-9° Building'Materials

Among the materials‘prOdUCed in the Kingdom of Nepa1,
those mentioned as follows aré to be adopted as construction
material brick, rock, snad, gravel, lumber, terrazzo, marble
and fuel tank | :

Smong - the avallable materlals in the Klnqdom of Nepal
11ght1nq flxtures and plug sockets whlch will be imported
from foreign countrles cdan be used ‘for electric equ1pment
Thc rest will be imported from Japan._ However, the cement
which is to be used for nlaces other than those of bulldlng

structure can be the product of the Klngdom of Nepal.
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 SECTION 5 IMPLEMENTATION






SECTION 5 IMPLEMENTATION PLAN

ning

(1)

(2)

(4)

The 1tems which were taken into consideration in plan-

the constructlon schedule are as follows.

The entlre constructlon work should be completed with
in 15 months. (cf. Table 87 2)

As the mlnlmum term is estimated for each activity,

‘the ccnstructlon schedule is. to be managed strictly.

. In relation to the llmlted term, the_constructlon work

is to be carried out in parallel at the following three

locations.

1) Kathmandu transmitting‘station

2)  Pokhara transmitting station

3)  Kathmandu studio.centre

For the overall adjustment of the two transmlttlng

'statlons and studio centre equlpment the last thirty

days {(ohe month) of the ccnstructlon schedule are al-
located for the final test.

"he construction schedule was prepared under the fol-

lowing premises.

(1)

(2)

(3}

The construction schedule is the total number of months

from the date of entry of work.

For the management of the construction work, a separate

detailed PART/Time ccnstructlon schedule showing the

‘progress of construction work is to be prepared.

The expected term for each construction work in the

construction schedule is as following.

1) Manufacture of ‘broadcasting equipment 8.5 months
2) Manufacture of antenna mast o 6 months
3) Installatlcn of transmitter equlpment 3  months

(Jncludlng final test and acceptance test)

L9



'4) Transportation of buiiding_material 5. months
{including 1.5 month for_preparation of shipping)
B)I.Trahsportatidn of broadcast equipment 3.5 months

6) Tnstallation of transmlttlng antenna _
mast - . : : 3 months

7) Construction of Kathmandu and Pokhara R
station’ bulldlng _ 7 months

S) Lonstructlon of Kathmandu studlo centre - o
' bulldlng _ _ 13 months
(4) During- the constructlon work of transmltter bulldlng
and transmlttlng antenna construction term overlaps
2.5 months, the conqultant'are'to give neeessarf in-
structions so that the two Constructlon works can be
carried on smoothly to prevent occurrence of accidents

as‘well.

{5) In'consttucting the transmitting antenna the steel mast
installation work is to:be started two months after =

Completion of the foundation work.
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