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1.

Object

The object of this Tender is the construction of the earth station fa-
cilities, central station facilities and microwave connecting link in respect of

the earth station complex.

Completion of this earth station will remarkably contribute to a speedly

development in economy of Paraguay.

Funds

Loan funds from the Japanese government to the Republic of Paraguay

 havebeen established for the implementation of this satellite communications

project and a loan agreement dated 1972 and concluded between
and the Republic of Paraguay restricts and limits the ‘participants

of this Public Tender to firms, supplies and/or consortiums in Japan.

Scope of Work

3.1 The implementation of the project is based on the concept of a

"Turn-Key" contract, which shall include engineering, supply and installa-
tion of the earth station facilities, central station facilities, microwave
connecting link facilities, any other related works and _serv_icés' necessary
for putting into service and operation of the satellite communication link,

which may further be classified as follows:

(1y - System design and engineering.

(2) Manufacture, supply and installation and commissioning of the
satellite communications, microwave connecting link, central station
equipment and their associated equipment.

(3 Supply of measuring equipments, tools necessity for operation and
maintenance, manuals and spare parts for 2 years.

(4) Training of personnel necessary for operation and maintenance.

() Construction of the earth station building, communication antenna,
microwave tower and their related facilities.

(6) - - Installation of the central station equipment and power supply

equipment. ‘ .



(7) - Technical supervision for operation and maintenance of the sys-
tem for one year,

3.2 Notwithstanding the above, the following works shall be excluded

from the Tender, and shall fall on the scope of work of ANTELCO.

(1) Procurement of land for earth station construction site.

(2) Construction of access road to the earth station site, laying of
power transmission line.

(3) ' Power equipment (including diesel engine generator, commercial
power source, -24 volts DC) and microwave antenna tower of the central
station.

(4) Circuit shifting arrangement between high-frequency and satellite
communication circuits.

3.3 . Equipments and services for the international connecting sections
are excluded from this Tender, and shall be incorporated into the Contract

to be concluded with the successful Tenderer,

4. Tenderer

4..1 The offérs must be presented by suppliers'or manufécturers of the
satellite communication eciuipments with well. recognized prestige and
international fame plus exper'ience in providing and instaili.ng satellite com~
munication systems émd be guaranteed for technical competence and eco-
nomic sdlvency and sufficieﬁt organization f.o:r. executing the works of this

Tender. .-

4.2 The Tenderer must have a tempolary business address in Paraguay
whose address should be stated clearly in the offer. All correspondence
and notices dispatched to the said address shall be cor_xsidered as delivered '

to the Tenderer in the proper manner,

The Tenderer must also notify ANTELCO, in writing, any change in
his address or that of his representative's both before and after awarding

the Tender.



5. Legal Aspects

It should be understood that the Tenderers are éubject to all laws,
regulations, ordinances, and other rules of Paraguayan Government or politi-
cal subdivisions thereof, or any constituted public authority, applicable to the
type of work to be performed under this project. It should also be noted that
this Tender is subject to the provisions of Governmental Exchange Note and

Loan Agreement referred to in the item 2 above.

6. Information

For any information or clarification concerning this Tender, address

all correspondence to:

Administracion Nacional de Telecomunicaciones
Edificio Ministerio de Obras Publicas

. , [0 S .
y Comunicaciones, 4— Piso, Calle Oliva

y Alberdi, Asuncion, Paraguay.

_'_Any. explanation .requestéd by a Tenderer concerning the meaning or
interpretation on the Stipulations of _T__grider Documents rnﬁst be made in.
writing to the abdve address and_'with sufficient time allbwed .for a reply to
reach Tenderers befor_e.submission of their offers. Any information given to

‘such request will be provided to all prospective Tenderers as an amendment

to or clarification on the Tender Documents, -

7. Tender Documents
The Tender Documents shall be cdmposed of the following parts:

Part I - General Instruction for Ténder

Part I_I Contractual Terms and Conditions
Part III Technical Specifications |

Part IV Annex

The submitted document shall be according to the form designated in

Technical specification for- the satellite communication earth station of the
Part IIL. |



8. Preparation and Submission of Offer

8.1 Offer shall be prepared' in accordance with the documents of this
Tender which comprise Part I, Part iI, Part IIl, Part IV, and any amend-
ment or clarification to be added and incorporated in accordance with the

procedures stated in the above Item 6.

The Tenderer is required to make one complete offer based on the
gcope described in item 3. Any offer having incomplete portion or not in.
compliance with the Specifications shall not be considered. Furthermore,
any offer having defective or incomplete data of documem:s"required ta be
submitted'by the Tender Specifications or technical data not based on the

actual field experinece, is liable to he excluded from consideration.

8.2 _The Tenderer shall be considered as having understood the meaning
and scope of the Tender Documents precisely and cleérly and having con-
sidered them as one individual whole and the various conditions and clauses
as mutually complementary and explanatory when hehas éubmitted his offer

documents to the Tender Committee.

8.3 Any offer reaching the ANTELCO's Tender Committee after the
hour and date fixed for're'ceipt of offers shall not be considered, and no
COuﬁter—offers,_ .m(.)difications or cbrrections' shall b_e permitted after the
Tender deadline. Nofwithstandihg the above, ANTELCO fese_rves the i'ight '
to request Tenderers to clarify their offers or to request any additional

information at any time during the evaluation period.

8.4 Offers shall contain, at least, the followings;
(1)  General Conditions.
(2) Technical Proposal stating detailed system design, technical data

for equipments and materials as are required in the Technical specifi-
cations or any additional literature relating to the technical aspects.

{3) . Resume of Prices

(4y  Price schedule with detailed break-down of Prices



(3) Work schedule
{6) Management chazt

(7) Documents stating other similar or larger works of similar na-
' ture which the Tenderer or supplier has executed and completed prior to
the Tender including those which are in the process of execution. " Ef-

fective evidence or certificate from the respective authority must be
attached. '

8 Documents' stating the financial status of the Tenderer and the sup-
plier, outline of business and products, address of head office and facto-
ries, number of employees.

(9 Bid Bond

8.5 All documents submitted concerning this Tender must be written in
English. As for the unit of the weights and measures to be applied in pre-

paring offer documents, the metric system must be used.
8.6 The Tenderer must submit his offer in 6 (six) copies.

8.7  Offer documents shall be enclosed in the envelope sealed with red
-wax and addressed to the ANTELCO's Tender Committee, with name and

' address of the Tenderer.

8.8 ~ The offer documents of the successful Tenderer shall be incorpo-

rated as a part of the Contract.

9.  Evaluation of Offer

ANTELCO shall evaluate the received offers, taking into consideration

:the following .points: : | |
economical merits, technical merits, delivery terms, field exl.aerienc.es, and .
ability in 'perforrﬁing the similar projects, etc. The Contract shall be
~ awareded to that r_esponsible Tenderer whose offer, conforming to the Tender
Documents, shall be most advantageous to ANTELCO. ANTELCO shall not
be bound to accept the lowest offer when other factors like field experience

and managerial capacity are as such which may compensate the price,



10. Offer Validity
The offer shall remain valid and may not be withdrawh, for a pei‘iod of

90 (ninety) days from the Tender closing date. For an offer of successful

Tenderer, it shall remain valid until a formal Contract is concluded.

11. Bid Bond

The Tenderer is required to submit with his o.ffer é Bid Bond for an
amount of.not less than 2% of the total value of his basic offer. The bid bond
must be either in the form of a Letter of Guarantee or check certified by
Banco Central del Paraguay. Cash guarantee or uncertified check will not be -
accepted. This Bond must be valid for 90 (ninety) days from the closing date

of the Tender. Offers received without this Bond shall not be considered.

The Bond _cohstitutes a guarantee by which the Tenderer promises not.
to modify any one of the terms of his offer durihg the period of validity of
his quotations and to insure that, in case he should be granted with the award,
che Tenderer shall establish the corresponding Contract. If the successful
Tenderer fails to fulfil these obligations without any justifiable ‘reason,

- ANTELCO resetves the right to forfeit the Bond immediately.

The Bond will be returned to the unsuccessful Tenderers after the_
official notice of award has been made and to the successful Tenderer after

his submital of the Performance Bond as provided in the Articlel' 5 of Part II.

12, Prices

12,1 | All the prices, as well as the unit prices, must be quoted CIF Asun-”
cion according to the INCOTERMS 1953. Expens’éé after CIF up to the work
site must.be quoted separately. The total price must include .th‘e supply,
installation of the equipments and materials, transportation, insurance and
.any other expenses necessary for_putting into service the total system

within the concept and scope of this Tender.



12,2 Quotation must be devided into two categories, "Foreign Portion" to -
be quoted in Japanese Yen and the "Local Portién" to be quoted in Paragﬁa—
yvan Guarani. It should be understood that the Foreign Portion refers to the
expenses for the equipments, materials and services to be provided from
Japan and other countries, and that the Local Pbrtion refers to the expenses

for the materials and services to be procured and originated in Paraguay.

12.3 . The Tenderer shall offer a "Price Variation Formula” for future

orders.

13. Delivery

The Tenderer shall s'pec.ify in his offer the period required for the
delivery of all the equipments and materials, installed, tested, and ready for
operation in accordance with the stipulations in Item 1.4 of chapter 1, PART

Il of Tender Specifications,

14. Contractual Terms and Conditions

The successful Tenderer is expected to negotiate and sign a Contract
providing assurance to ANTELCO that all obligations stipulated  in the
Conti‘éct'ual Terms and Conditions of Part II of the Tender Documents shall

be 'met.‘_
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Article 1, Definitions

For the purpose of this Contract, the following terms and definitions

shall apply:

ANTELCO:
{(Contracting Party)

Contractor:

Sub-contractor:

The Contract:

Administration Nacional De Telecomunicaciones for
whom the equipments, materials and work are to be
supplied. It may be referred to as the "Contracting

Party".

The successful Tenderer who enters into Contract with
ANTELCO for the supply of equipment, materials and

services covered by this Contract,

Any Contractor who carries out a local supply of ma-

terials and/or services for the Contractor.

The written agreement concluded between ANTELCO
and the Contractor for the supply of thé equipment and
materials and the execution of the work, in accordance
with the Contractual Terms and Conditions and the

Technical Specifications of this Tender.

Article 2, Laws and Regulations

The Contractor shall be subject to all laws, regulations, ordinances, and

other rules of the Paraguayan Government or political subdivision thereof, or of

any constituted public authority applicable to the type of work to be performed

by the Contractor and/or its sub-contractors,

This Coniract -is also subject to the provisions of Governmental Ex-

change Note and/or Loan Agreement.
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Article 3. Tax and Customs Exemptions

The procurement under this Contract shall be free from .any and all
customs duties, taxes, stamp duties and any other taxes or liabilities. Re-
export of all equipments, instruments, vehicles, supplies or any other mate-
rials imported specifically for the execution of work under this Contract, shall

be also subject to the privileges specified in the foregoing paragraph.

The Government of Péraguay shall exempt non -Paraguayan Contractor

and his non-Paraguayan personnel from local taxes,

Article 4. Contract Documents

The Contractual Terms and Conditions and the Technical Specifications
and any details given in any document annexed hereto, together with the signed
and accepted offer documents submitted by the Contractor shall constitute the

Contract Documents. .

~Article 5.' Performance Bond

The Contractor must.submit, at the time of signing the Contract, a Per-
formance Bond equivalent to 10%(ten percent) of the total value of the contracted
amount in the form described in the item 11 of PART I,in order to guarantee the

fulfilment of the Contract requirements.

The Bond shall remain valid until 12 months after the Provisional Ac-
ceptance of the work. ANTELCO shall have the right to deduct. from the Per-
‘formance Bond any amount which may arise in settlement of a fine or penalty to

be paid by the Contractor under the provisions of the Contract,

Article 6, Guarantee

6.1 . The Contractor shall guarantee that the equipments, maté_rials and
gservices to be provided under this Contract shall be free from defects in
both materials and workmanship and that they shall comply with the Specifi-

cations stipulated in the Contract Documents.
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6.2 The Contracting Party shall reserve the right, at any time during.
the term of validity of this guarantee, to reject any materials or services
which should evidently be in disaccord with the above mentioned Specifica -
tions and to require the Contractor to rectify and/or replace, at his own

expense, such materials or services,

6.3 If the Contractor fails to fulfil his obligations specified in the pre-
ceeding paragraph without any justifiable reasons, the Contracting Party
may proceed to have such rectification or replacement made at the expense:

of the Contractor,

Expenses so incurred may be deducted from the Performance Bond.

6.4 The Contractor shall guarantee that, for a period of 1 {(one) year
the date of Provisional Acceptance of the work, the performance and relia-
bility of the total system shall be in accordance with the specifications of

the Contract Documents.

The guarantee is applicéble to the defects in manufacturing and/or |
designing the equipments whiéh may be imputable to the Contractor and
which may appear under .normal. operating cbnditions and adequate use.
‘This guarant_ee_doeé not cover defects due to ;he reasons of force majeure,
or due to fhé defective maintenance, modification or reparation on the part
of the Contracting Party, or due to lack of spare parts which are s_ubject to

normal wear.

 Article 7.  Contractor's Organization

The Contractor shall, upon the execution of this Contract, submit to the
Contracting Party a chart showing the administrative organizations and person- -
nel to be employed in performing the work provided in the Contract, and their

duties.

The Contractor shall submit, in writing, of a resident Key personnel who

shall be designated as a "Project Manager", and any instructions given to him by
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the Contracting Party shall be deemed to be given to the Contractor.

The Contractor shall provide sufficient technical, supervisory and
administrative personnel to secure the proper executicn of the work in accord-

ance with the work schedule to be incorporated in the Contract decuments,

The Contracting Party reserves the right to require the Contractor to

remove any personne! whose continued employment is deemed to be undesirable.

Article 8. Permits and License

It shall be the duty of the Contractor to obtain all necessary permits and
licenses required for the execution of the work under this Contract, unless

otherwise provided in other articles in the contractual terms and conditions.

The - Contractor shall be responsible for any damage, foreign and/or
domestic, of any nature which the Contracting Party may suffer as a result of
the Contractor's failure to comply with the provisions of this Article. However,
the Contracting Party shall fully cooperate with the Contractor in an expeditious

manner to obtain all required licenses and permits,

Article 9. Changes and Modifications

The Contracting Party may,by written notice, ask the Contractor to rhake
changes and/or modifications within the general scope of this Contract. If ‘any
such change causes an increase or decrease in the cost of, time required for,
the execution of the Contract, an equitable adjustment shall be made 'in the
price, or delivery date or schedule, or both, and the Contract shall be modified

in writing, accordingly by mutual agreement,

Article 10,  Acceptance Test

The delivery referred to in this Contract shall be carried out on a -
"Turn-Key' basis after the corresponding acceptance test has verified the
compliance with the contractual technical specifications. For this purpose, the

Contractor shall give a written notice to the Contracting Party, at least 2 (two)
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weeks pricor to the date when the system shall be ready for commencement of
the said test, The acceptance test shall be carried out in the presence of the
Contracting Party and/or Inspectors and be completed within 45 (forth five) days
after the commencement of the test. The Contractor shall remedy all defects
which may not comply with the contractual technical Specifications, immediately
after they are discovered during the test. The testing period shall not be counted
as part of the installation period. However, if the Contractor fails to remedy
such defects without any justifiable reason, thé period from the notification as
such until the completion of remedy shall be counted as part of the installation

period.

Article 11, Provisional Acceptance

Upon completion of the Acceptance test in a satisfactory way, the Con-
tracting Party shall issue a Certificate of the Provisional Acceptance within one
week after the completion of Vthe gaid test, The date of said Certificate shall be
considered as effective date of putting the system into service. The Contracting
Pa.r_ty resérves the right, if he deems it tobe in his interest, to put into operation

| a:ny partially cdmpleted portions or sections of the system even before the Pro-
visional Acceptance of the total syst.em, s_ubject to the consent of the Contractor.
If such prior use increase the cost of, or.delays the work, the Contractor shall
be eﬁtit'led td such additional co.mpénsation or extension of .deliv_ery ‘time or
both, as the both parti_és may agree. Those portions or sections shall be
.deemed as pro{risionally a'ccepte_d when they are put into operation' in the \\.ray.

mentionéd above, and the corresponding certificate shall be issued.

Article 12, Final Acceptance

© If, during the lapse of 12 (twelve) months from the date of the Provi-
‘'sional Acceptance of the system, a satisfactory performance and reliability
have 'heén'pro‘v'ed, the'Conti'acting Party shall issue a Certifica.te of Final Ac-
ééptance. When sé_rious defects are found to be existing in the system due to
errors or negligence on ‘the pa'rﬁ of the Contractor, the Final Acceptance of the

system shall not be carried out until they are remedied in accordance with the
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contractual technical specifications,

Article 13, Penalty

If the Contractor fails to complete the work or any part of the work
within the time periods specified in the Contract or any extension thereof,
he shali be liable to a penalty for each calendar déy, following the date speci-
fied for delivery ata rafe equal to half (0.5) per thousand up to the maximum
limit of 10% of the value of the unexecuted portion. Should the said period ex-
ceeds 200 (two hundred,) calendar days, the Contracting Party shall have the

right to proceed to the termination of the Contract, in whole or part.’

If the 'delay arises out of causes beyond the contrel and without the
fault or negligence of the Contractor, as specified in the Article 15, the delivery

time shall be extended accordingly.

Article 14, Delays

The Contractor shall not be in default by reason of ahy failure in his
performance under .this Contract in accordance with its terms (including any
failure by the Contractor to make progress in the prosecution of the work
hereunder which _endahgers such performance} if such failure arises out of
causes beyond the reasonable control and without the fault or negligence oﬁ the
part of the Contractor. Such causes include, but are not réstficted to: Acts 6f
God or of the public enemy,acts of the Government in their ;s'overe_ign or con-
tractual capacity, fires, floods, epidemics, quarantine' restrictions, strikes,

freight embargoes, unusually severe weather,

Article 15, Title and Assumption of Responsibility

Title for all equipments, materials and structures to be inco.rporated in
the system covered by this Contract shall be transferred from the Contractor to
the Contracting Party at the time of shipmerit from the Japan Port, Notwithst_and-
ing the above, the Contractor assumes all the responsibility inherent to the

execution of the work in accordance with the Contract requirements and the
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responsibility lasts until the Provisional Acceptance of the system.

Article 16, Transportation and Insurance

16.1 Transportation, storage and insurance. of all the equipments and
materials from the factories up to the work site and during the installation

shall be at the respdnsibility of the Contractor.

16.2 The Contractor shall carry adequate liability and compensation
insurance in order to assume the responsibility stipulated in the foregoing

Article.

16.3 The method of transportation of any pfoperty or personnel under
this Contract shall be at the Contractor's option, giving, however, the first

preference to the Paraguayan flag vessel.

Article 17. Sub-contract

17.1 The Contractor shall, as soon as practicable after the signing o.f the
Contract, notify the Contracting Party in writing of the name (s) of sub-

contractor (s) proposed for the work.

17,2 The Contractor shall be responsible to the Contracting Party for all
acts and omissions of his sub-contractors and of all persons directly or
indirectly used by him or such sub-contractors in connection with the work
required by this Contract and shall insure 'cooperation arﬁong all such | per -

sons and sub-contractors.

Article 18, Assignment

- Any assignment of .this Contract in whole or in part or of any interest

‘herein without the Contracting Party's written consent shall be invalid.
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Article 19, Patents

The Contractor shall be responsible.for the consequences which may
derive from the use of patents, registéred marks, intellectual and/or scientific
property rights of equipments or any part thereof to be provided by the Con-

tract.

Article 20,  Protection of Property

20.1 The Contractor shall preserve and protest all existing facilities that

he may be required to work in or around.

The Contractor shall repair or restore any damage to facilities
resulting from his failure to exercise reasonable care in the execution of

~ the work.
20.2. The Contractor shall take all safety measures that are required by
law or may be requested by the Contracting Party, or that would be taken by

a prudent contractor in the circumstances,

Article 21,  Obligations of the Contracting Party

The Contracting Party shall;

121.1 Execute the following works in accordanée_ with the work schedule

and the requirements of the Contractor,

(1) Procurement of land for earth station construction-site.

(2) Construction of access road to the earth statlon site, laymg of '
power transmission line. '

(3) Power equipment (including diesel engine generator, commercial
power source, -24 volts DC) and microwave antenna tower of the central.
station. ' :

(4) Circuit shifting arrangement between high-frequency and satellite
communication circuits.
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21,2 Provide necessary information regarding the existing facilities or
any other matter which the Contractor may require for the proper execution

of his dutie.s.

.21.3 Provide land for all sites and give permissions to the Contractor:

for free access to the existing buildings and the work sites.

21.4 Provide authorization for use of the required radio frequencies in-
cluding those that may be needed for temporary purposes during the execu-

tion of the work.

21.5 Assume the responsibility to obtain the following releases, exemp-~

tions and exonerations from the Government of Paragiay.
(1) - . Release from customs duties and taxes, includihg sales taxes, on
the importation or re-exportation of equipment,instruments, and mate-

rials which the Contractor requires in strict and direct relation with the
work assigned, and which are brought into the country for that purpose,

(2) - Exemption from income taxes for the Contractor s personnel con-
tracted outside Paraguay.

(3) Exoneration from obligations, rates or taxes related to entry and
stay of personnel in Paraguay.

(4) _Exemption- from all kind of taxes, fees, or contributions which
exist or will be created, whether national, departmental, or municipal,

21.6 - Obtain the corresponding licenses for the importation and re-

‘exportation as referred to in the sub-item 21.5,
- 21.7 The Contractor is liable to claim for the compensation of any loss

or damage to be incurred by the ‘non-fulfillment of any of the above men-

tioned obligations on the part of the Contracting Party.
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Article 22, ) Arbitration

22,1 Any disagreement.or dispute.concerning an interpretation and execu-
tion of this Contract which is not disposed of by agreement shéll be submit -
ted to the Arbitration Committee consisting of three people, one which is to
be appointed by the Contracting Party another to be appointed by a consult--

ing group and the third to be appointed by the Contractor.

Article 23, Termination of Contract’

‘The Contracting Party shall be able to terminate the Contract with 30

(thirty) days advance notice in writing to the Contractor in the following cases:

(1) When the Contractor goes bankrupt or insolvent

(2) If the quality of the equipinent, materials and services do not
comply with the contract requirements,

(3) If the delivery delays for more than 200 days from the specified
date of delivery or the Contractor fails to replace or repair the re-
jected parts or materials by the mutually agreed date.

The conditions referred to in items (2) and (3) shall not be applied to the
causes of force majeure and/or non-fulfillment of any of the Contracting Party's,

obligations stipulated in the.Ai‘ticle 21,

Article 24, Payment

24,1 ~The payment of "Foreign Portion" shall be made in Japanese Yen in

the following mannex:

(1) Equipments & Materials

% at the time of signing thé_ Contract
% against shipping documents

% at the time of Provisional Acceptance
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(2) Services

% at the time of signing the Contract
% against monthly progress

% at the time of Provisional Accpetance
{3 Technical Service for Operation and Maintenance

% at the time of starting services

% against monthly progress

24,2 The paymént of "Local Portion" shall be made in Paraguayan

Guarani in the following manner:

(1) Materials and Services

% at the time of signing the Contract

% against monthly progress for services and/or against invoice
for materials

o at the time of Provisional Acceptance
(2) Operation and Maintenance -

% at the time of starting'services

% against monthly pfogress

II - 11



ALy
S

A




P T PR
I = SV S

CONTENTS

CHAPTER 1 GENERAL

SR CIR

S
BY-JE-C RS S MR

oW N e

ORI CRE R Y

4,1 Equipment Unit ...,

.4.4  Protection

Grounding ....eeeeeeiineinies

b oo B
Project Outline .., ... i i.iinrennvnenineennnnnnas P
Scope ...... Nesseveanosarrassanes M4 el eeastasaset e saanses
Completion ......c.ovieunrnnnenns. Cer e rae s etaaear sty
Amendment of The Specification ......vciiienennnnnans evaneea
Alternative and Additional DESIEN .. ...eusssnssseneenenennenns
Tender Form
7.1 Price, Completion, etc, Form-1 .,....iivianennss
7.2 Demensions, Weight, Power Consumption, etc., of
Equipment Form-2 ., ... .ieieevnncrnnnennnness teaeaea
7.3 Performance Calculations Form-3 ................
.7.4  Technical Data for Each Subsystem Form-4 .......

CHAPTER 2 . PRODUCT ASSURANCE REQUIREMENTS

General ............ .
Reliability
Design Life ....... ceeanes

Requirement for Equipment

.4.2  Component
A3 FIndsh L oeiiriiiinieienns.

Indication .......vieveineennanensas

Power Supply ...... heensnn ..

Human Engineering

Othér Factors

--------------------

-------------------------------

----------

--------

-----------------------------------

............................

------------------

oooooooooooooooooooooooooooooooooooooooooo

15
15
16
16
16
17
17
18
19
20
20
21
21



3.1
3.2
3.3

4.1
4,2

N s
PN NN RN N NN N RN

N N I

Site Location
Site Plan

Scope

" Operation and Maintenance

CHAPTER 3 SITE DESCRIPTION

..............................................

CHAPTER 4 PERFORMANCE REQUIREMENTS

Mandatory Technical Characteristics of a Standard Earth

Station

2.

1

[ T
(S =

.14
.15
.16

17

.18
.19

20

.21

System Gain-to-Noise Temperature Ratio .......
Transmit Antenna Sidelobe Pattern .............
Antenna Steerability .........e.e... Ceeeiiaaas
Antenna Tracking Modes .......eevveeivecsanns
Feed System Radio Bandwidth ............. ...,

Feed Polarization .....cocovoeiennesessnscncens

‘Transmitting System Bandwidth and Capability ...

Equivalent Isotropically Radiated Power (e.i.r.p.)

e.i.r,p. Stability ............ feeisasesesaisaae

RF Out of Band EmiSsion .....eevvecersncerens

---------------------------------------

-------------------------------------------

---------------------------

--------

-------

oooooooo

--------

--------

--------

cccccccc

--------

-------

Carrier Frequency Tolerance .........ss00000004 eaeess

Group Delay Equalization and IF to RF Gain/Frequency -

Response .......vsvvinvsnss Praaes

Residual Amplitude Modulation ... .. . ‘. versasiuaas
Telephony Baseband Assembly ........ P
Sense of Video Modulation ........coeviueennss,

RF Energy Dispersal .............

Pre-Emphasis ,,...........

e, i.r.p. for SPADE Carriers ...e.oeveeaiess

Carrier Frequency Tolerance for SPADE Carriers

RF Out-of-Band Emission for SPADE Carriers

nnnnnnnn

--------
--------

e er e

-------

Page

22
22
22

23

23
23
24
24
24
24
24
24 -
25
25
.25
26
26

26

26

27
27

.27

27
28
28

28



4,3

5.1
5.2

5.3

ST RS RS T T S N T S ¥ |

4,2.22 IF to RF Gain Frequency Response for SPADE Carriers ..... 28
4,2,23 e.i.r.p. for PCM/PSK Single-Channel-Per-Carrier
Preassigned Carriers ........... Gesertetaeiaarrra e 28
4,2,24  Carrier Frequency Tolerance for PCM/PSK Single-
Channel -Per Carrier Preassigned Carriers ................ 29
4.2,25 RF Out-of-Band Emission for PCM/PSK Single- _
Channel-Per Carrier Preassigned Carriers ............... 29
4,2,26 Engineering Service Circuits ......ecevevnern. seriresaes 20
4,2.27 In-Service Baseband Noise Measurements .......cee00000. 30
Transmission Performance ...... .. ciieriveriiniieiiiisnansae . 31
. CHAPTER 5 TECHNICAL REQUIREMENTS FOR
EARTH STATION EQUIPMENT
General .... e, Chedreereei ettt e © 32 .
Antenna SySteImM ... ..eersnvernns Chedtseaaansnn Criaesereaasans 33
2.1 General ...... esasiene, feeraaes e reeaerieasttenanas - 33
2.2 Overall Performance CharacteriStics ....e....s.s.. veren 36
2.3 . Antena Fbundatioﬁ, Pedestal and Rotating Assembly ......  3g
2,4 Reflector and Primary Radiation Subsystem ............. 42
2.5 Feed Subsystem .............. Cieresaes IUUTURT 45
2.6 Servo-ContrbI and Drive Subsystem ....... terararreneaa 48
2,7 Tracking Receiver Subsystem .., '_. B S 51
2.8 Time Standard Subsystem  ,........ .. ..... .. ves ......... 33
2,9 Miscéllaneous et e A rseseas st . | 54
Transmitter and Receiver System ..., B Y TP 58
5.3.1= General ............ nerees S 58
5,3.2 Overall Performance Characteristics and Switch-Over .... | 61
5.3.3 Tranémitté_r Subsystem ,......... . .. et ieaesinaeas 69
5.3.4 ~ Receiver Subsystem ..... rasianaa fesieseanans reenree 73
5.3.5  Modulator and Demodulato_fr Subsjrstem Ceeiiarieasannas 77
5.3.6 -

‘Test Equipment Subsystem

-.ou. ----- o-.---. ...... LRI A 91



5.4

3.5

5.6

5.7

6.1
6.2

7.1
7.2
7.3

Control and Monitor System

.................................................. 99
5.4.1 LT o 99
5.4.2. Equipment Control/Monitor Subsystem .......cieevverviienennaas 100
5.4.3 Television Control/Monitor Subsystem ....... eeeieirasiraeeares 105
5.4.4 Data and Fault Recordér SubSYStem ..iviiiiiiiiierieeiirieiinieiane 108

Multiplexing Equipment System e eerane e e e eetaaeasartrarraranne 110

5.5.1 General .................................................... 110
5.5.2 Overall Performance Characteristics .......... evereereearaesonnen 112
5.5.3 Multiplexing Terminal Equipment for Satellite Link : |

Subsystem .....eieenieneen et e nraeemssarseisatsehargrayanntravererrratrias 113

5.5.4 Multiplexing Terminal Equipment for Microwave

Connecting Link Subsystem .........ccoivviiiiiinin, SYPTOR 120
5.5.5 Order Wire Equipment Subsystem ..... P 126
SPADE Terminal SYSUEM ..uuuivurerreerrresrersernerensririinsrnmmeensennssnssis 134

5.6.1_ LY 1Y o 1 O P SN 134
5.6.2 Interface Condition .iuivviiiieresiietisniiesioniesrereassnisnessnseecrns 135
5.6.3 ReQUIrements .....iciveeiiniiieieiisnernossistsssanearsonsiiniorarsanssee 136

| OLNET IEEIMS vvveeereeereeerenesssssisessesssssoesessesessssssinsssesesssssssseans 136
CHAPTER 6 PERFORMANCE CALCULATION

General .. e s e e s e 139

Performance Parameter .......iccveeeiiiimiiiiiiiiiiiiiiisrieinsienioan 139

6.2,1 Allotment of G/T in the Receiving System ........................ 139

6.2.2 System Margin ..... R R TITIY ST P VYT PPERRPTIE 139

6.2.3  Noise Allotment for Teiephone_Link- .............................. 139

6.2.4  Standard Allotment for Television Link ......cecocciiinnirirnenee 139

' CHAPTER 7 POWER SUPPLY SYSTEM
€72) T3 o | PP 14Q
o ¢ 21 S PO 141



‘8.1
8.2
8.3

8.3.4  Building Floor

8.4

 8.4.10° Hoisting Towers

. 8.4.8 Fuel Tank

7.3.1 Power Substation

----------------------------------------------------------

7.3.2 Diezel Engine Generator

----------------------------------------------

7.3.3 Non-Break DC Power Equipment

------------------------------------

7.3.4  Non-Break AC Power Equipment

....................................

7.3.5 Low Voltage Distribution Boards

------------------------------------

7.3.6 Monitor /Control Board

------------------------------------------------

CHAPTER 8 EARTH STATION BUILDING AND RELATED FACILITIES

General

----------------------------------------------------------------------------

Scope

------------------------------------------------------------------------------

General requirements

L e N R

8.3.1  Building Orientation
8.3.2 Design.

------------------------------------------------------

N R R R R I

8.3.3 Construction for Fire Resistant

------------------------------------

------------------------------------------------------------

8.3.5 Painting

--------------------------------------------------------------------

8.3.6 - Air Intake and Exhuast Openings

------------------------------------

..........................................

8.3.7 Metals Expensed to Weather
8.3.8 Exterior Window

L N I I N N N N N N YRR L]

--------------------------------------------------

8.3.9 Materials Employed
Requirements e er et trarasaans ...................

8.4.1 Building Included Antenna Pedestal

--------------------------------

8.4.2  Official House of Station Manager

----------------------------------

8.4.3  Guard HOUSE .vvveeveverernennerinsnsnns veveneares POTTROR erreeenes

3.4 ._4. Power Subs'tation_

---------- L R N YT N RN

8.4.5 Drainage

8.4.6  Storage for Storing Various Oil
84,7 Garage

--------------------------------------
-----------------------------------------------------------------------

------------------------------------------------------------------

8.4.9 Fence

.......................................................................

--------------------------------------------------------

150

150 .
152 -

152
152
152
152
153
153

153 -

153
133
153

| 153

154
154
154
154
155
155
155
155
155



8.5

8.6

8.7
8.8

9.1
9.2
9.3
9.4
9.5

8.4.11  Lighting ceveeeer..n. YOO SOPPURUPSUPPO SR 1.1
8.4.12  Water Supply and DIStribution ......iviveecvreercierusnisnersisereenes 156
8.4.13  GroundiDE .ceeeiiiiiiiiiiiicrir e et e ea s ean e 156
B.4.14  OhETS 1iiiiiiiiiiiiiieiiiiienieriesrerenrie it s taestnsannsntasasacnenses 156
Requirements of Building Service Equipment .......cecvoevvvvrvensnnnnn. 156
8.5.1 01 T Yol < U s 156
8.5.2 Fire Protection ...c...iviiiiiiiiieiiiiieisininireriiiiiriieisiesioraeeras 156
8.5.3 Airconditioning ............................................................ 157
8.5.4  Forced Ventilation .............c.......... ettt rar e aaraerena 157
8.5.5 Forced Exhuast ... 157
8.5.6 © Sanitary and SEWETAZE, ... ....cceeruirivrriiiiennianrerirnreaerrrerien, 157
8.5.7 Provision for Light Refreshment .......vcicveeveieiiiresriasinesnens 157
8.5.8  Telephone Plant . ........c.cceuveveiirmminiiirivenioenersneeenninenenns 158
8.5.9 573 41 TS 158
S O ¥ 158
8.5.11 Hoists ....... e veereivitsias s PR Seteerceresentrain o - 138
Other Requirements " ........... TP _ ........ eeveiens - 158
8.6.1 .Parking Place ........... et eedEreraesaerriiateaireseerraraeraatenranns 158.
8.6.2  Sidewalks et e bttt r et enean 158
8.6.3 ROAds i e e 159 -
Spare Materials ....coiiiiciiiiiiiir i e e 159
DOCUMENES  vennnnns R P et 159
CHAPTER 9 MICROWAVE CONNECTING LINK
General ........... ........................ 160
SCOPE  ceitiiiiiveiiciniiissnneesrisanssrannns esiiessesires errene 160
System C_apacity ................................. et ets et raasantannneesaann 162
PIOFIIE  vevvrrveererienreeessivsenesieeenons it e rtree e nanies 162
Configuration ............iveveenenns eeieeesees e PPN 163
9.5.1  Radio SUDSYStEM  vvvreoeoooeessens v ———teraaaes 164

9.5.2 Antenna Subsystem P PT P P rI vl 166



9.6

9.7

9.8

- 10.1
10.2
10.3

9.5.3 Supervisory and Control Subsystem ......ccvceiviivieiiiivinnne... 166
9.5.4 Power Supply SYSteml  soiviiieiiiiiiciiiiiieieieieiieeeistrerieninanns 167
Performance CharacteriStiCs  .icivivirreriesniriisiiciiiiirniierereiesinas 167
9.6.1 Radio Frequency Stability ...ccciviiiiiirivrorenisrrsricsercieienensn 167
9.6,2 Spurious EMISSIONS . .iiiiiiiiiiiiciiiiniriiine i rniccceninrana s, 167
9.6.3 Interference Rejection .iivvieiiiiniiiiiieiiiiecioiineniererereonrosenns 168
9,6.4  Baseband to Baseband Gain Stability R . 168
9.6.5 Failure Detection and AlaTiml  ...viiviviiieeiniseirinieioeseerenseenes 168
Baseband Message Performance . .....cvivevenisiiiniiisissiciiiienane, 168
9.7.1 General i s e ey 168
-9.7.2 Thermal and Other NOISE  viiiveiiviiieineririierisrercnsneronerssns 169
9.,7.3 Baseband Television Performance  .iiiiieiveeiieeeeeensiacseineeee 169
9.7.4 Engineering Service Circuits Performance .....covveivinnnnnnnn. 169
Test EQUIPITIENE  evvieiriiinciiinircnsranrnarrrrrssssesneonsessnsrnnsennsns eves 170
9.8.1 Microwave Test EQUIPIMENE  .oiiviiiiiirrierirernersiorcnressessnesns 170
9.8.2  Video Test EQUIPMENt ..o.ovvviieiviiiemmermierinimiiniionann. e 170
CHAPTER 10 = CENTRAL STATION EQUIPMENT
- General ..... N 171
Overall Performance Objeét_ives PP 171
Multiplexing Terminal Equipment Subsystem for Co.nnecting'

‘to Microwave Connecting Link Ceeresens et Eeee et ier st e ar e 171
10._3..1 Group and Supergroup Translating Equipment ....... erereens 172
10.3.2 ~Group Regulating Equiprﬁent ............ TN T )
10.3.3 Channel Translating Equipment .. ................................... 172
10.3.4 Qhannel Jack Frame ......... reerersereieeereeataa s e e s sesairoes 173

 10.3.5 Carrier Supply E_q.uipment .......................................... 173
10._3.6 ~ Intermediate Battery Supply Fréme_ .............................. 173
- 10.3.7 _Group 'c_md Super Group Pilot Recordihg Equipment .......... 173

10.3.8 Misk Frame



10,4 Terminal Bquipment Subsystem for Central Station = .......veveveeenns 174
10.4,1 Level Control Frame ......iveeeivnieriiiiieiianiieronnanisinerarsns 174
10.4.2  Echo Suppressor EQUIPIENT . .iiiveiirirsrvrrinerracrirsessorsenras 174
10.4.3  4W Test Jack Frame - .i.ciiioiiiiioiiniiiiiniinissiinenssiiinsa, 175
10.4.4 Hybrid and Ringer EQUIPIMENt  ..icvviiceianriiiriienarcenorieainnns 176
10.4.5 Voice'Frequency Distribution Frame .....ivevciiieinine. 177
10,4.6 Voice Frequency Telegraph EQUIPMENt  .i..veceviernirrnnnenennns 177

10.5 Order Wire Circuits for Central Office  .iiviiiviiviiiiiririricvrsnenn. 178
10.5.1  General  iuiiieieertniviiieirin i 178
10.5.2  Telephone Order Wiré ................................................ 179
10.5.3 Telegraph Order Wire ...iccccviiiiiiiiiiiieeneciiciiierioimneeesn 179
10.5.4 Lead-in of Public Circuits ...ccciiiiviniiiiiiiiieniiirieionrernnness 179
10.5.5 ITC and ISMC  cirririiiiitiimmsisiinsireinssreiiannetetnarivhensaseessas 179
10.5.6  Others .iiiiievisiiscrrsieiiisiiieiieiiesriiaiiiisiiisisaiotisesessa 179

10.6  Power Supply SUDSYSTEM  ..cvieiiiiiiiriieiriiiiniiininiesrnssiissnssseiorsiss | 180
10.6.1  General .............. et oo nrsass et nreieh e starsessorensrer 180
10.6.2° Configuration .......ceeeivviiiinsireivin.n. 180
10.6.3  Others ..o i e 182

CHAPTER 11 INTERNATIONAL TELEPHONE SWITCHING SYSTEMN

11.1  General ............ R e rreriscianas veers 183
11.2  Transmission Performance Objectiveé ...... e eee vt eires 185
11.3  Manual Switching 'System' FITETTIPTaeY ............. : . 185
11.3.1  General  ieeiciiiiiiiiiininiiinrsiciinesiacnietnasinens PO 185
11.3.2 Signaling System ........... eerees cevven ................ . 186
- 11,3.3  Traffic Operating Methods. ..........ccccivuiennnnne e eees 186
11.3.4 Configuration .......c....ce..ee. earen e ereereterieteereaeenernrastaen 187
11.4 Semi-Automatic Switching System ......... : ettt —————————— e vare 102
11,4.1 General ........... ......................... 192
11.4.2  Signaling SYSLEM ceceveeevreveririeiivereranrens eerirrrrrnaenn e . 192

11.4.3 Traffic Operating Method  ...oicvuieniinieenianines ier i ernre e 192



11.4.4 Number of Circuits

----------------------------------------------------

----------------------------------------------

11.4.5 Functions of This System

11.4.6 Design Conditicns

--------------------------------------------------------

11,4.7 - Configuration

..............................................................

11.5  Power Supply Requirements

--------------------------------------------------

11,6 Maintenance

------------------------------------------------------------------------

11,7  Layout and Installation

........................................................

12,1 = General

12.2  Spare Plug-in~cards
12.3  Tools

------------------------------------------------------------

--------------------------------------------------------------------------------

CHAPTER 13 INSTALLATION WORK AND WORKMANSHIP

13.1 L= 4 1= - )
13.2  Conditions and Indication
13.2.1  Access Road
13.2.2 Building

13.2.3  Electricity and Water

..............................................................
....................................................................
--------------------------------------------------

----------------------------------

13.2.4 Utilization of Lands and Buildings
13.3 Workm.anship

----------------------------------------------------------------------

13;-3.'1 Approval of Workmanship

--------------------------------------------

13.3.2  Conditions of Workmanship

------------------------------------------

13.4 Installétion Control

............................................................

13.4.1 Instailation Report'

......................................................

13.4.2  Attendance of Supervisor

..............................................

' CHAPTER 14 TEST AND GUARANTEE

: _14.1 General

-----------------------------------------------------------------------------

-------------------------------------------------------------------

.14.2  Factory Tests

......................................................



Data to be Submitted at Time of ANTELCO Inspection

-14.2.1 Data to be Submitted at Time of ANTELCO Inspection ........ 205
14.2.2  Start and Period of INSPECTION  tvveeiiiiereioimeiiesiveneerseareranes 206
14,2,3  Measuring Facilities  cvcvuiivirieririiriiinrirriiiieierinssisrsnssons 206
14.2,4  Factory INSPection ....ciiciiivieirrinsnirissinirasasiissesornanssseenens 206
14.2.5  Test CertifiCaltes  .iiivieriiterearsetetraneoanaasisesrserttonssnissesssass 206

14.3 Installation Period TeSIS  .iiiiirriiiiiveriireniieniiiiisiresinesininsnreennes 206
I 0 T S €} 1125 o | A OO U S P 206
14.3.2 Measuring Equipment ......coevvenens e vt b eearaneaaseraerans 207
14.3_.3 Items not Available for Effective Inspections ........cocvveiven 207

14.3.4  Participation of Trainees .........ccccovevriieiniiiiiiiiniininnrnenens 207
14,35, Measuring MethodS  ..icciiiiiiiiiieieviiisiotinmienterinrisesionsnns 207

14.4  Handing-over TeSLS ...covveeiiiireninirciinmiseininrinnie i aes 207

14,4.1 Preparation for Acceptance TeSIS ..iiciciveiiiiriereniiisinienenns 207
14,4.2  Examination of PAPers ..., 208
14.4.3 Checks of Workmanship ...veeveiiiiiiiririeiiiiinieereeneinneveennss 208
14,44  Performance TeStS « viiviiiiaieriririoriemiiriernrersisivnserenesnienionss 208
14,4,5 Provisional ACCEDIANCE  .iiiiciiiverieeerriereerrnnrsesiunessenea 208

14,5 GUATADIEE  vuvniusvnernsneensresnresiiesetesssasnnseseststeaiosensnessessssornns 209

14.5.1 Scope of Guérantee .................................................... 209
14,5.2 Replacement of Consuméd Materials  ...ovevvrenerinrersnnneeenn. 209

14,5,3 Maintenance Supervision _,....... ........ ...... 209

14.6  Test for Each SYSTEM  civivirireeiiiiiriinvisreneeseseerisesesensennesneeens 210

14.6.1  Antenna SYSTEM  ..iivvivessscuiisiinnnerinerinerermiiinenesraseonn 210

14.6.2 Transmitter and Receiver Systei’n .................................. 911

14.6.3  Control and MONILOT SYSLEM  .uviveersiivererieerersrnnnnrenssesssssnns 2172

14,6,4 Multiplexing EQUIPMENt SYSLEM .uuivuueeiiunienrinnrensnnesesensens 213

14.6.5 SPADE Terminal SYSteIM  ....c..vvieuiiienceresnnenioerneniaseserennes 213

14.6.6 Power Supply SYSIEIM  .iiiiiiiiiiiiiiiiiiiiiiicrirrnen e enenvarseeans 213

14.6.7 Connecting Microwave Link .....ccoioiiiiiiiiiiiiiiiinnninn. 214

14.6.8 Central Station E(juipment .......................................... 215

14.6.9- International Telephone Switching System |



" CHAPTER 15 TRAINING

15.1 General

............................................................................ 216
15.2 Category of Training .....iviiivivnnnns T T P ................ 216
15.2.1 Theoretical TrainiNg . cvirerreirirsiimmraiieiiiieiersiiiiussirenias 216
15,2.2 Trainiﬁg At FACLOTY  tieuiuaeniorentencairosineeneisuensrasriisaiernornss 216
15.2.3  On-the-Job TTaining ..vcccereerruierneriiiieeeercnnimersonioerersonnees 217

15.3 LANZUAZES  tiiivisesnensctiscttiaresrarsarecestanrarsssssasesessnssasrunansssssses 217
15.4 ~ Text-books .................... 217
15.5 Expenses ...................................................................... 217
15.6  QUOLATIOI siiuvvvseevsisronnnsinsrsarnaesasirerneirasarosiresusesassrssansesraes 217

CHAPTER 16 PUBLICATION AND DRAWINGS

16.1  Offering DOCUIMENTS  ivveiiiiiirivierieiiimiiniiiriinssierisssssiaiasierionias 218
16.2 Documents to be Approved  .....oveerens, . 219
16.3  Instruction Manuals ............. PR 219
16,4  Text-books  .iiiceiiiniiiii e aeana 220
16,5 Data ...... ........................................................... 220

.16.6 Plant Records



CHAPTER 1 GENERAL

1.1 Purpose

This specification defines the technical characteristics of the satel -
lite earth station, the central station equipment for satellite communica-
‘tions and the microwave connecting link between the earth station ahd the
central station, which will be established, with the aim to have access to

" the INTELSAT-IV Satellite, by the ANTELCO (Administracion Nacional De
Telecommunicacicnes), REPUBLIC OF PARAGUAY.

The descriptions: given in Part II and the separate General Condi-
tions of Tender shall be constructed as the 'minimum conditions of this

project,

1.2 Projéct QOutline

Under this project the following communications equipment and
facilities shall .be cons.tructed in order to establish international communi-
cations circuits ‘which will c'o.nnect_ Paraguay with other countries of the
world by way of INTELSAT Satellites. '

{a) Satellite earth station that has caj:ability of communicating with
the ATLANTIC INTELSAT-IV Satellite.

- (b) Central station equipment for satellite communications.

(c) ~ Microwave connecting link to connect the earth station and the
central station. ' :
Fig. 1.1 shows overall Block diagram of satellitec communications

system.

The earth station shall Iprovide telephoite, telegraph, telex aﬁd

television transmission services via the INTELSAT -1V Satellite.

This station shall comprise, for initial installation, 'ohe carrier for
transmission and seven carriers for reception of 24 multiplex telephony

- chamnels, three carriers for each of transmission and reception in SPADE



System and three carriers for each of Television transmission and recep-
tion, In future the carriers for multiplex telephony reception will be in-

creased o nine carriers.

1.3 Scope

The contract of this project shall include in its scope not only the
items described in paragraph 1.2 above, that is, the construction of earth
station, central station . equipment for satellite communications and ter-
restrial microwave radio link between the earth station and central station,
but also the entire materials and action necessary for operating a satellite
communications system including system design of auxiliary facilities and
communications equipment; manufacture, supply and installafion of equ.ip-
ment; checklof operational performance of various items of equipment;
training of operating personnel, etc. Station support, logistics and documen -

tation shall also be included in the contract.

L.and readjustment of the earth station site, construction of access
road to the entrance of station site and laying of power supply- cable te the
earth station shall be provided by the ANTELCO. The requirements for

these items shall thus be excluded from the scope of contract.

Construction of the Central Office Annex, Power supply system
(including Diesel-engine gene_rator) and a microwave tower for-the.central

station shall also be ekcluded,

Generally, the system shall be designed within the framework of and

shall be in accordance with:

1. The ITU regulations
2, The C.C.I.R. and C.C.L.T.T, Recommendations
3. The ICSC's performance requirements and in particular:

ICSC Document 45-13E W/1/70 of 14 -January 1970 and any amend-
ment or revision in effect at E.D.N,
ICSC Document 37-38E W/1/69 of 31 January 1969

4, Satellite systems operations Plans for the Atlantic Region in effect
at effective data of notification (E.D.N.) .



5.. . Satellite System Operations Guide in effect at E,D.N.

1.4 Completion

All the works govemed by this contract shall be completed and
delivered to the ANTELCO within 18 months after effective data of notifica-

tion.

Thé Tenderer shall submit, at the time of the offer, the time sche-

dule plan for this project.

15  Amendment of The Specification

Should C.C.IL.T.T., C.C.L.R. and Recommendations and/or Regula-
tions be revised, after the issue of the Specifications, modifications of the

contents of the Specification will be established by the ANTELCO.

1.6 Alternative and Additional Design

The Tenderer .s‘hall submit an offer conforming with this specifica-
tion. He can, however, propose a proper al_tei:ﬁative offer, performances of
which shall satisfy the specification, if he shoﬁld so desire. In addition to
the above, the Tenderer shall present a deviation list with red fnarks speci-

fying design items in addition to tender form designated in 1.7.3 and 1.7.4.

The Tenderer may be required, as needed to present supplementary

data,

1.7 Tender Form

.The Tenderer is bound to s.ubmit documents in accordance with the
General Condition of Tender, at the time of the offér. These documents
shall be in compliance with this Specification as well. Among the items to
be included in these documents, the 'f_ol'loxi_\."ing shall be according to the

form designated here.



17.1  Price, Completion, etc.  rvveeesrsssseaens.  Form-1l

Where matters require some alternative design, by the ANTELCOQ
and where the Tenderer intends to offer some alternative design, pertinent

data shall clarify the difference from the original, for each item concerned.
1.7.2 Dimensions, Weight, Power Consumption, etc., of Equipment juipment
o e, veise.  Form-2

Items listed in the "No." column shall coincide with the subsystem
and item arrangement indicated in Tables 5.1 to 5.11, 7.1, 8.1, 9.1, 10.1,
11.2, 11.3.

1.7.3 Performance Calculatigns | _ 1 Form-3

Performance calculations shall be described aécording fo Chapter 6

of this Specification.

Item(s) which the Tenderer deéires to add shall be mentioned at the

end of the stétement.

1.7.4 Technical Data for Each Subsystem _ Ceeereereeea—s .. Form-4

Technical data description shall be in accordance with the order of

subsystems and items dealt in Chapter 6 of this Specification.

Item(s) which the Tender desires to add shall be mentioned at the
close of each subsystem. The Tenderer may give requisite explanations of

gseparate paper if space in the forms is insufficient,

Form-1

Itemized price schedule for supply and installation completion of

communications Satellite Earth Station.



1

Equipment Price

transportation cost, etc,

No System | FOB Price | CIF Price | Remarks
' 7 (%) ($)

I Antenna System

I Transmitter and Receiver System

Il Control and Monitor System

v Multiplexing Equipment System

A% SPADE Terminal System

VI, Power Supply System

VII Earth Station Building and

Related Facilities

X Microwave Connecting Link

IX Central Station Equipment

X International Teiephone

Switching System’

XI | Spare and Tools

X1 Installation Materials

XIII Publications and Drawings, etc,

(Content of CIF Price)
(i) FOB Price total $
(ii) Marine insurance $
(iii) Ocean freight $
(iv) Customs duty $
{v) Custom clearance charge, Inland




(2) Personal Expenses

(i) Personal expenses 'per head per day
Engineer ' : $
Technician . : ' i
Local lahorer o ' $
(ii) Total number of persons

Classified into installation, prorivional handing-over test,

guarantee period and training, respectively.

Engineer o ' N men-month

Technician - men -month

Local laborer . men ~month
(iii) Return airtransportation ticket for the manufacturer's engineers

and technicians

Description shall include both the total number of times and the

expenses for each return and total.

Engineer | times, $ /time , total
Technician times, = $/time, total’ | $
(3) . Training expenses
(i) Expenses for factory training
(ii} Expenses in Paraguay
(4) Grand total
(1) +(2) +(3) . : $




(5

Alternative Design

For items which the Tenderer will have consideration of some

" alternative design in this Specification, a price schedule shall be at-

- tached to those portions which differ from the original of each item (1),

(6)

(2), (3) and (4) above.

Completion

INFORMATION TO BE SUBMITTED

Antenna System

FOB Price | CIF Price | Remarks
No. Subsystem - :
o ($) ($)
1 Antenna Foundation, Pedestal and
Rotating Assembly
2 Reflector and Primary
Radiator
3| Feed
4 _Servo-control and Dfive
5 'Tracking Receiver
6 | Time Standard
7 Miscetlaneous
Subtotal




I1

I

Transmitter and Receiver System
FOB Price| CIF Price| Remarks
No. ‘Subsystem
(%) (%)
1 Transmitter
2 Receiver
3 Modulator and Demodulator
4  Test Equipment
5 Miscellaneous
Subtotal
Control and Monitor System
No. 'Subsystern _ FQOB Price | CIF Prn:_:e Remarks
% (%)
1 Equipment Control/
Monitor
2 Television Control/ .
Monitor
3 Data and Fault Recorder
4

. Miscellaneous

Subtotal




IV Multiplexing Equipment System
FOB Price | CIF Price | Remarks
No. Subsystem
Y ($) $)
1 Multipléxing Terminal Equipment
for Satellite Link
2 Multiplexing Terminal Equip-
ment for Microwave Connecting
Link
3 Order Wire Equipment
4 Miscellaneous,
Subtotal
v SPADE Terminal System
No. Subsystem FOB Price |CIF Price | Remarks
_ 6] (%
1 Terrestrial Interface
Unit (TIU} '
2 Demand Assignment Signaling
‘and Switching Unit (DASS)
3 Channel Unit (CHU)
4 IF Subsystem (IFSS)
35 Time and Frequency Unit
- {(TFU) ‘ '
6 Maintenance Center (MC)
7  Miscellaneous
Subtotal




VI Power Supply System
No. Subsystem FOB Price | CIF Price Remarks
_ (%) (5 '
1 Substation
2 Diezel Engine Generator
3  Non-Break DC Power Equipment
4 Non-Break AC Power
Equipment
) .I_.ow Voltage Distribution
Board :
6 Monitor /Control Board
7  Miscellaneous
8  Subtotal
VII - Earth Station Building and Related Facilities
FOB Price |CIF Price | Remarks
No. Subsystem ) %)
1 ~ Soil Investigation
2 Earth Station Bﬁilding and
Related Facilities

3. Building' Service

' Equip_ment

4 Others

5 Subtotal

10—




Microwave Connecting System

11X
No.. Subsystem FOB Price | CIF Price | Remarks
(8) (%)
1 Radio Subsystem
2 Antenna Subsystem
3 Supervisory and Control Sub-
system
4 Power Supply Subsystem
5 Miscellaneous
Subtotal
IX Central Station System
No. Subsystem FOB Price | CIF Price | Remarks
($) (%)
1 Multiplexing Terminal .
Equipment {connecting to -
terrestrial link)
2 Terminal Equipm.ent"for
Central Station (ITMC)
3 Miscellaneou_s
Subtotal
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International Telephone Switching System

X-1 Manual Switching System
No. Subsystem Fczg)Price CIP(‘$1;rice Remarks
1 Cord Switchboard
2 Hybrid and Ringer Equipment
3 Hybrid and Signaling Equipment
4 Trunk A, Band C
5 Relay Group
6 Miscellaneous
7  Subtotal
X-2 Semi-Automatic Switching System
No. Subsystem F??)Price lCIg)Price _Remarks
-1 . Main Frames |
2 Manual Cordless Switchboard
3 Maintenance Equipment
4 'Miscellaneo‘us
S5  Subtotal |
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Form-2 Dimensions, Weight, Power Consumption, etc., of Equipment

Classifica- Power
No. | Item |Height | Width [Depth | Weight tion of Consump-
) Remarks
(mm) | (mm) |(mm) (kg) Power tion
Source (W)

—13_



Form-3

"Performance Calculation

(Subject shall coincide with Chapter 6)

No, Subject

or Item -

Letter
Requirement :  (Specified standard)
Offeriﬁg : :  (Offered Standard)

(When it does not satisfy the specified standard, reference to the Deviation
List shall be made in red.)

Form-4 .
Technical Data for Each Subsystem
~No. . Name of equipment
(The name of equipment shall coincide with the item in
Form-2)
or lItem
Letter
Regquirement : (Specified standard)
Offering i (Offered standard)

(When it does not conform to the specified standard, reference to the Dev1a—
tion List shall be made in red)

—14—



CHAPTER 2 PRODUCT ASSURANCGE REQUIREMENTS

General

- Equipment and materials to be supplied and work to be executed by
the Contractor shall be compatible with the description given in the General
Specifications of Tender and the technical requirements that appear later,

They shall also satisfy the following general requirements:

(1)  The most advanced, up-to-date techniques shall be employed;

operation and maintenance work shall be conducted without difficulty;

(2) Operation and maintenance expenses shall be the minimum pas-

sible;

) The equipment sh’aﬂ be solidly fabricated, while sufficient con-
sideration shall be made for the prevention of false operations and in-

stability;

(4) Safety shall be secured for all personnel being engaged in opera-

tion and maintenance works.

(5) All the goods to be supplied shall be thoroughly subtropical treated.

_' (6) - Characteristics of the system shall conform to this specification,
"as well as to the latest C.C.I.T.T., C.C.LR. and 1.C.5.C. Recommenda-

tions and to the IT.U. Regulations;

(7) . . Conformity with other related national and. international regula-

tions and agreements shall be guaranteed.

2.2 Reliability

In order to procure 2'4_hours per day, continuous -operation of the
satellite communication circuit throughout the 'year with not less than 99,59 -
reliability, the individual reliability of the Earth Station facilities regulated

under this Specification, shall be 99,8%.
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 The Tenderer shall submit calculations on the expectable reliability

of the equipment.

2.3 Design Life _

The design life of earth equipment shall be not less than fifteen (15)
years. Said design life shall be accomplished with the aid of only normal

inspection and light maintenance.

The Tenderer shall submit on the exchange period, time required
for replacement and requisite expenses of consumable parts under normal

operative conditions.

2.4 Requirement for Equipment
2.4.1 Equipment Unit " |

(1) Solid-state devices with high reliability shall be adopted as far as

possibly, back up capability shall also preferably be established.

(2) . Eqﬁipment'will preferably be able to operate with the forced air-
cooling system; if blowers are needed, considerations shall be gain to

protection against blower failure.

(3) Equ'ipment shall withstand the environmental conditions of the

location.
Environmental conditions concerned are shown in Reference 1 to 5.

In addition, the facilities shall not be adversely affected by direct’

sun light, rainstorm, and etc,

The .indoor facili.ti'es shall be such that even in case the ambient
temperature and.ambient relative humidity change from ZQC to 45°C and
40% to 90% respectively, the links shall remain in service without seri-
ous performance degr’adation. When the original conditions with reco-;

" very of the air-conditioner, the facilities shall: once again be able to |

satisfy the Specifications,
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4 Equipfne_nt shall be composed of plug-in type cards as far as pos~
sible,

(5) Plug-in type cards and replaceable parts, such as electron tubes
and fuses shall, in principle, be ones that can be easily replaced through

the front of the equipment.

(6) Every adjustment shall be such that it operates accurately and

smoothly. The adjustment points shall not shift,

(7 Every rack or cabinet shall be provided with one or more conven-

tional power outlet(s).

The outlet(s) shall be wired to a circuit-breaker in the auxiliary

switch board.

(8) In order to facilitate the maintenance and operation work, equip-
ment assemblies shall contain test points from which all the functions

- can be measured.

9 All ‘the equipment shall operate satisfactorily with the  power

sources mentioned in Chapter 7.

2.4.2 Component
(1 Equipment.shail consist of the least kinds of component.

(2) ~ Part such as connectors shall make positive form elcctrical

contact, they shall also withstand corrosion, wear and tear.

(3) Wave guides and air dielectric coaxial lines laid outdoors or in
places where moisture condensation occurs, shall be pressurized with
dry.

24.3 Finish

(1) Chassis, small metal parts and etc., shall be given anticorrosive

and high quality surface finish,
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(2) . Enclosures, shall be sturdy, without distortion, metal made and

finished neatly.

(3} Equipment shall be uniform in size and color. The equipment

shall also be the minimum possible weight.

2.4.4 Protection
(1) Equipment

(a) The equipment shall be provided with dustproofing whether it

is installed indoors or outdoors.

(b) ‘Magnetic type circuit breakers that prevent primary power
overload shall be adopted, in principle. The circuit breakers shall be

‘provided with a.n alarm contact (remote indication).
{2) Safety of Personnel

In the design of equipment, special emphasis shall be placed on
safeguarding operation and maintenance personnel moving machinery,
high voltage, height, high intensity radio frequency radiation and X-ray

radiation.
This article defines "high voltage” that in excess of 300 volts DC,

(a) - All cabinets, racks chassis, enclosed components, motor or

generator frames and all external metal parts, shall be grounded.

(b) All terminal strips containing hazardous voltage, including
those containing power line voltages or high voltage wiring, shall be

equipped with covers.

Covers and terminal shall be such that suificient mechanical

rigidity and clearance are ensuved to prevent short circuits and

other failure.

The cover shall be provided with a cautioning notice in red.
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{c) Grounding devices shall, where necessitated, be provided for the
equipment in which high voltage exist. Storage clips shall be pro--

vided.

(d) Equipment in which high voltage exists shall be provided with
interlock safety devices and there associated indicator lamps, operat-

ing upon opening doors and removing panels and chassis.

Means shall be provided so that ‘maintenance personnel can-

temporarily disable the interlock for the purpose of making tests.

When the door or panel is returned to a closed condition normal

interlock operation shall be automatically restored.

Conspicuous warning lamp shall be energized automatically

when any interlock is digabled. -
(3). Measures for Interferences

The Tenderer shall describe adequate countermeasures against
presumable interference arising within the whole earth station system

as well as from systems other than the Earth Station.

The Contractor shall investigate the interference conditions,
and shall take sufficient measure such as shielding to prevent harmful

interference.

2.5 Indication

(1) _ Equipment shall be provided with lamps that indicate circuit on/off

and blown, and fuse,

The visible alarms by lamps shall be indicated at a place where
maintenance personnel can see them easily, some¢ audible alarms shall,

if necessafy, also be provided,.

Lamps shall be color-coded according to functions, and they shall

| be replaceable from the front of the equipment,
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- {2) For security against dangerous phase_:s, high voltage areas, etc.,

required warning signs shall be furnished.

(3) Connectors and teminals of equipment shall have the same nota-

- tions as in the circuit diagram.

(4) A tag showing appellation, date and number of manufacture, and

name of manufacturer shall be attached to each equipment. -

(5) Designa.tions' shall be in Spanish.

2.6 Power Supply

All the equipment dealt with in the Part shall be fed from the power

distribution boards.

Both Public mains and a non-break power source will appear on
these board. Failure of public mains will cause a switchover to emer-

gency diezel engine generator to be installed in the station.

The standards of power supply obtained from the power distribution

boards in the power plant block are as follows.

(1) Public mains
System; ~ three phase, four-wire -
Line-to-line voltage; 220 Volts + 10%
Frequency; 50Hz X1 Hz

(2) Non -bre_ak source and emergency diezel alternator
System; ) Three phase, four wire
Other factors; same as mentioned in chapter 7

27 Grounding

The Tenderer's Offer shall be containing data on the grounding
electrical equipment, antenna and pedestal, iighteﬁing protection and build-

ing shielding nets, reinfbrcing steel, etc,
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The Contractor shall adopt the most effective grounding method,

after close investigation of the nature of the soil.

The method adopted shall have the Ministry's prior approval.

2.8  Human Engineering

The human engineering principle shall hold for the whole equipment
design; but especially for control, monitoring and indication, so that per-

sonnel can easily perform required operations.

2.9 Other Factors

(1) All the symbols used in the documents concerned with telecom-
munications facilities, shall conform to C.C.I,T.T, and C.C.I.R, Recom-

mendations.

(2) Work shall be executed in full coordination, and without causing
confusion, with other work under execution in about the same time

| period.
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CHAPTER.3 SITE DESCRIPTION

3.1 Site Location

The Earth Station is to be constructed on the designated site,
Longitude 57°22'10" West, Latitude 25921'40" South, near AREGUA, east-
south-east of ASUNCION, as shown in F'igs. 3.1 and 3.2,

3.2 Site Plan

The Earth Station occupies approximately 7 ha site area,

The Earth Station and related facilities shall be accommodated with

the entire satellite communication equipment and auxiliary equipment and

facilities as well as personnel working in the station so that smooth im-
P g
plementation of the earth station operation will be ensured.

Sobsoil investigation should be carried out by the Contractor prior

to the building construction work.

The .site for station building will be determined by consultation be-
tween the ANTELCO and Contractor referring to the finding of the investi-

gation.

3.3 Scope

(1) Subsoil investigation and determination of the site for station

building including antenna pedestal.

(2) Landscaping ptan for the site shall be designed. The scope of such
landscaping shall include grading, terracing, planting of grass, native

shrubs, and trees in appropriate spots through the areas.



CHAPTER 4 PERFORMANCE REQUIREMENTS
]

4.1 Operation and Maintenance

The earth station shall be so designed that operation and mainte-
nance work can be performed safely, accurately and easily with minimum
operator and maintenance personnel. The microwave connecting link and

the Central Office equipment shall be so designed as same as above.

Since the antenna site and the microwave connecting link are espe-

- cially designed on a full time unattended basis, every item of these equip-.
" ments shall be so designed that it can operate with remote control. If ad-
justment points were inevitable, their operations shall be controlled from

the remote main building,

The Earth Station facilities shall be, as far as possible, composed of
normal and emergency equipment facilitating quick and easy routine opera-

tions. They shall also facilitate on-line maintenance during operation.

4.2 Mandatory Technical Characteristics of a Standard Earth' Station-
4,21 System Gai_n-to-Nbise Tempe;ature Ratio.
The aim must be to achieve for the receiving system a gain-to-

noise temperature (G/T) of 40.7 dB at a 5° elevation angle under clear sky

conditions and a gain (G) greater than 57 dB. at 4 GHz,

Approval
G/T :  40.7 + 20 logjqf/4 (dB)
G : 57 +20 loglof/4 (dB) f; GHz

Operating elevation angle, under clear sky in light wind, for any

frequency in the bands 3705 to 3970 MHz and 3970 to 4195 MHz.
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4,22 Transmit Antenna Sidelobe Pattern -

Sidelobe levels at or more than 1° away from the mainlobe center

shall be at least 29 dB below the mainlobe maximum.

4.23 . Antenna Steerabitity

Antenna steerability shall be compatible with quasistationary satel-
lites at earth station elevation angels not less than 59 with up to 10% orbit

“inclination and T 10° longitudinal drift.

4.24  Antenna Tracking Modes

Manual and auto-tracking capability shall be provided. If auto-
tracking is to be achieved by a means that involves amplitude modulation of |
‘transmitted carriers, then not only must the requirement of paragraph
4,2.10 be met in respect of stability of level of e.i.r.p. but, in addition,
there must be agreement with the I.C.S.C. in the frequency of such modula-

tion.

4.25 Feed System Radio Bandwidth

Receiving feed system: © 3.7to 4.2 GHz
Transmitting feed system: 5.925 to 6.425 GHz

4.26 Feed Polarization

Circular polarization, left-hand for transmission from the earth

station and right-hand for reception by the earth station.

The voltage axial ratio of transmission in the direction of the satel-

lite shall not exceed 1.4.

4.27 Receiving System Bandwidth

3705 to 4195 MHz
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4.28 Transmitting System Bandwidth and Capability

5930 to 6420 MHz

4.29 Equivalent Isotropically Radiated Power (e.i.r.p.)

Required e.i.r.p. in dBW
Carrier Size (Elevation angle = 10%)
(channels) Global bean _ Spot beam

24 74.7 -

60 S 77.8 81.4
%6 79.5 -

132 80.6 83.9

192 - _84.7

252 82.8 85.4

432 85.1 ' 88.4

612 - 90.1

792 — 91.5

972 o 90.9 _ _ . -

1872 : = : - 98.6
™v . 88.0 -

-Required e.i.r.p. for other elevation angles shall be modified by the

equation of -0,06 {a- 10) dB. (« is the elevation angle in degrees).

Provision for adjustment of e.i.r.p. over a range of 10 dB below the

maximum shali be p'rovided.

4210 e.i.r.p. Stability
_ .Within 10.5 dB of the nominal value.

(except under severely adverse weather conditions)
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4,211  Carrier Frequency Tolerance

+150 kHz for all telephony carriers except for the 2.5 and 5 MHz

global beam and spot beam carriers (¥80 kHz)

+ 250 kHz for TV carriers
+ 200 Hz for SPADE carriers

Long-term is assumed to be at least one maonth,

4.2.12 RF Out of Band Emission

Less than 4 dBW in any 4 kHz band within the 5925 to 6425 MHz fre-

quency range excluding the multicarrier intermodulation products.

Intermodulation Products
Less than 26 — 0,06 (o — 10) dBW /4 kHz
(the frequency range of 3925 to 6425 MHz)

is the elevation angle of the earth station antenna in degrees.

4.2.13  Group Delay Equalization and IF to RF Gain/Frequency Resgohse

(a) For residual_group delay in the satellite transponder

Maximum range (See Fig. 5.4)

(b)Y For group delay in the station transmit equipment

The limits after equalized (See Fig. 5.2, Table 5.3 & 5.4)

42,14  Residual Amplitude Modulation

4 kHz to 500 kHz: Less than -20 (1 + log)gf) dB referred to the RF
carrier level at the antenna output. (rms value, within 4 kHz band, f is the

 center frequency in kHz of the 4 kHz slot)

Above 500 kHz: Less than -74 dB. -
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4.2.17%  Telephony Baseband Assembily

Frequencies below 12 kHz are reserved for engineering service

channels and energy dispersal inputs, -

4.2.16 - Sense of Video Modulation ion

Positive sense of modulation of the television video carrier such
that a black-to-white transition at video causes the instantaneous radio

frequency of the transmitted carrier to increase.

4217  RF Energy Dispersal

Energy dispersal for both telephony and television carriers shall be
based in the addition of a low-frequency symmetrical triangular waveform

to the baseband signal to the FM modulator.

(a) Telephony (FDM-FM) Carriers
The maximum e.i.r.p. per 4 kHz of their transmitted carriers does
not exceed the maximum e.i.r.p. per 4 kHz of the fully toaded carrier by

more than 2 dB,

Frequency . 20 Hz to 150 Hz

Frequency tolerance - +1 Hz

)] Television Carriers
A fixed-amplitude symmetrical triangular waveform capable of

producing up to 1 MHz peak-to-peak deviation.

Frequency . 20 or 30 Hz

Phase ' . The points of inflection occurring dur-
ing the field blanding intervals.

'4.2.18  Pre-Emphasis

(a) Telephony {FDM-FM) Basebhands
C.C.LR. Recommeéndation No. 275-1
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(b) Television

C.C.L.R. Recommendation No, 405

{c) Program Sound Channels

C.C.I.T.T. Recommendation No, J. 21.

4.2.19  e.i.r.p. for SPADE Carriers

Maximum e.l.r.p. 63.5 dBW

(per channel, at 10° elevating angle)

Corresponding operation nominal e.i.r.p.

61.0 to 63.5 dBW

.Stability ' + 0.5 dB of the nominal value
e.i.r.p. at other operating elevation angle earth stations
e.i.r.p. at 10° — 0,06 (& — 10%) dBW

is the elevation angle in degrees.

4.220° Carrier Frequency Tolerance for SPADE Carriers’

Within £ 200 Hz (shall be controlled)

4221 RF Out-pfj'Barjid-,'Eﬁi'iSsion ‘for SPADE Carriers.

Less than 23 — 0.06 (& — 10) dBW /4 kHz

(within SPADE band, interaction among FM carriers and SPADE
carriers) '

4222 IF to RF Gain Frequency Response for SPADE Carriers

Within T 0.5 dB over the trnaponder passband

4.2.23  e.ir.p. for BCM/PSK Single—Chanr.lelv-Per-Carri.er.; Preassigned
Carriers :

Maximum required e.i.r.p.

63,5 dBW (at 10° elevation angle
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Operating nominal e.l.r.p.

53.5 to 63.5 dBW

Stability Within T 0.5 dB of the nominal value
e.i.r.p. at other operating elevation angle earth station
(e.i.r.p. at 10°% — 0,06 (@ — 10°) dBW

(o is the elevation angle in degrees.)

4.2.24 Carrier Frequency Tolerance For PCM/PSK Single-Channel-Per
Channel-Per.Carrier Preassigned Carriers
Within ¥ 200 Hz of its allocated value.

4225 RF Out-of Band Emission For PCM/PSK Single-Channel-Per
Carrier Preassigned Carriers

Less than 23 - 0,06 (& — 100) dBW /4 kHz (within the single channel

~ PA carriers and FM carriers)

4.2.26 Engineering Service Circuits

Channels Inverted sidebands  of virtual carrief frequen-
cies 3 kHz and 12 kHz

Telegraph engineering service channels.

Within each of the 4 kHz channels at 2.7, 2,82,
2.94, 3.06 and-3.18 kHz

Voice circuits =~ Four-wire basis
Alighnment level at the reference point of the voice circuits

The same as for all other voice channels on the
carrier

Crosstalk attenuation
Less than 60 dB

Signalling 2280 Hz, -6%1 dBmO (C.C.I.T.T. Rec. M. 61, Vol.
. : IV, Blue Book) '
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Telegraph circuits

Frequency-shift modulated voice frequency tele-
graph system

Main level -24+1 dBmOQ
Modulation rate 50 bauds
Stop condition Low frequency to line

(Alphabet No. 2)

4.2.27 In-Service Baseband Noise Measurements.

At a transmitting earth station, an attenuation exceeding 50 dB over

a minimum frequency band of T (0.005 f. + 2) kHz shall be provided at each

baseband input so as to provide adequate baseband input attenuation in the

noise-measuring slot.

The center frequency "f." of the noise-measuring bands is specified

in the following table:

Baseband Capacity Center Frequency
{(Channels) {fc, kHz)

24 116

60 277

96 448

132 607
192 884
252 1157
432 1976
612 2794

- 792 3612
972 4430
1872 8932
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4.3 Transmission Performance
The design objective for the earth station facilities shall be in com-

pliance with the relevant C.C,I.R. and C.C.1.T.T. Recommendations.
The links established between the earth station and other earth sta-

tions performances of which are not interior than the former, containing

the INTELSAT IIT and IV satellites having equal or superior performances,

shall satisfy the following standards.
Coﬁform to C.C.I.LR. Recommendation 353-2
Conform to C.C,I.R. Recommendation 354-1
and Report 208-2

Te[ephone links :

Television links
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5.1

CHAPTER 5 TECHNICAL REQUIERMENTS FOR
THE EARTH STATION EQUIPMENT

General

The purpose of t'h.is chapter is to state the specifications and de-
tailed design, technical and performance requirements {or individual elec-
trical, elctronic and mechanical equipment which comprise “the satellite
communications equipment except Power Supply Equipment (CHAPTER 7),
Earth Station Building (CHAPTER 8), Terrestrial Microwave Connecting
Link (CHAPTER 9}, and Central Office Equipment (CHAPTER 10).

Design, fabrication and installation of the eguipment shall be con-

ducted with the aim to have access to the INTELSAT-IV series satellites.

Consideration shall also be given to such requirements that they
may be placed in use for possible new satellite systems in future with

minimum modification,

In addition, the equipment and their installation shall be also de-
signed to be capab{é of coping with foreseeable future expansion require-

ments.

The systems described herein are Antenna System, Transmitter and

* Receiver System, Multiplexing Equipment System, Control and Monitor Sys-

tem and SPACE Terminal System.

Each system is composed of several subsystems as shown in each

system configuration table.

The equipment included in each subsystem are not necessary for

individually housing in one bay.

Frequency, channel capacity ‘and channe! arrangement of transmit

and receive carriers will be noted later to the Contractor.

" The Tenderer shall pay much attention to his proposal considering

the latest issued Atlantic Ocean Region Satellite System Operation Plan
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(8.5.0.P.) when he offers the proposal.

b.2 Anter_ma System
5.2.1 General

Antenna system is such that the communications antenna transmits
radio signals in the 6 GHz band coming from the transmitter to a communi-
cations satellite and also receives 4 GHz signals from the satellite to sup-
ply them to the receiver in concert with the operation of tracking subsys-

tem,

This system consists of such subsystems as the antenna foundation,

servo-control and drive, tracking receiver, time standard and the other

equipment,

Each subsystem shall contain equ'ipment shown in Table 5.1, while

typical system schematic example is given in Fig. 5.1.

Most of these subsystems are located at the antenna pedestal, while

some of them are located in the earth station building.
Fundamental requirements for antenna system are as follows:

(1) The antenna shall be of an Azimuth (hereinafter referred to as Az)

Elevatjon {hereinafter referred to as Ely mount modified cassegrain an-
tenna which is fed by four (or: two)- reflector-beam-waveguide without a

radome. And supporting structure of Az rotation is wheel-on-track
mount type. '

(2) .The antenna shall be driven by electric motors controlled by

thyristors with anti-backlash method.

{3) The modes of tracking shall principally be the autotracking detect-

ing a satellite beacon signal and the manual tracking.

The Tenderer may optionally offer the programmed tracking

equipment,
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The autotracking shall be conducted by adoptihg the monopulse
method detecting the higher modes producing in the feeder when a bea-
con coming direction diverges from the antenna boresight axis with a

single or two channels transmission method.

Even if a programmed tracking system is not offered, the antenna
system has to be taken into consideration that the programmed tracking

can be introduced in future without any major modification.

(4) The antenna shall be desinged adequately to withstand the'wind

velocity specified in 5.2.2, (14) and any other environmental conditions.

The Tenderer shall state the design objectives of the antenna sup-

port against wind velocity.
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Table 5.1

Antenna System

Subsystem

Equipment

- Remarks

~ing Assembly

Antenna Foundation,
Pedestal and Rotat-

Foundation

Pedéstal

Az rotating assembly
El rotéting assembly
Cable wrap device

Other items

Reflector and
Primary Radiator

Main. réflector
Sub reflector

Primary radiator

Feed

Diplexer
Polarizer
6 GHz rejection filter

Other items

Servo-control and
Drive

El drive ufit

Az drive unit

El drive motor

Az drive motor

El angle senser/.encoder
Az angle senser/encoder_

Servo amplifier

Tracking Receiver

Down-converter
Demodulator
Test signal generator

Other items

Time Standard

Time standard equipment

Miscellaneous

.Portable boresight equipment

Meteorological equipment
Dehydrator |

Other items

Safety features
and alarms
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5.2.2 Overall Performance Characteristics.

)

(a).
by -

(2)

(a)
(b)

(3)
(a)

(b)

(4)

(5)
(a)

The antenna system shall have the following characteristics:

Frequency Band

Transmit 5925 to 6425 MHz
Receive : 3700 to 4200 MHz
Polarization .
Transmit Left hand circular polarization
Receive Right hand circular polarization
Notes; (i) Changeable to the reverse polarization within
6 hours. '

(ii) Hand of polarization is defined in C.C.LR.
Report 321,

Gain (including the feed subsystem)

Transmit 63.0 + 20 10g10% (dB)
. : £
Receive 59.8 + 20 [c’glOT {dB)
Note; f is the receive and transmit frequency .expresses in
GHz. : . :

Neoise Temperature {including the feed subsystem)

Less than 50°K at'a 5° elevation angle under
clear sky conditions.

Side Lobe Level

Transmit sidelobes
First sidelobe Less than -14 dB
Sidelobes at or more than 1° away from the main cénter

Less _than -29 4B -
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{b) Receive sidelobes
(i) First sidelobe Less than -14 dB
(ii) Sidelobes at or more than 1° away from the main center

Less than -26 dB

(6)  Communications signal isclation

Less than -40 dBW (6 GHz signals ap-
pearing at the low noise pre-amplifier
input when 2 XW.CW is applied to the
6 HGz transmit input.)

(7 Axial ratio Less than 1.5 dB
(8) VSWR
(a) Transmit Lessthan 1.2 : 1
(b) Receive Less than 1,2 : 1
(9) TE; (or TMOJ) mode pattern
(a) Null depth ) More than 30 dB
(b Null axis shift from the boresight axis

Less than 0.005°

- {c) Null axis -beam axis alignment
(i) . Transmit beam axis Less than 0.005°
{ii) Receive beam axis ~ Less than 0.01°
(10) Power Capability More than 5 kW (CW)

(11} . Antenna Steerability

(a) Azimuth ' + 180° centered on an azimuth 0°
(b) Elevation 0° to 90° '
(12) Slew velocity " From 0.005°/sec to 0.30/sec both axis
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(13) Slew acceleration 0.39/sec both axis maximum

(14 ~ Wind Velocity Operation Mode and Pointing Accuracy

Wind velocity Operation mode Pointing accuracy
Up to 80 KMH (22m/s) steady | Auto tracking Less than 0,13 x
wind, gusting to 120 KMH beamwidth at
{33m/s) _ 4 GHz
Up to 90 KMH (25m/s) steady | Hold in any Less than 0.13 x
wind, gusting to 135 KMH Position beamwidth at
(38m/s) : : : 4 GHz
Up to 110 KMH (31m/s) Drive to stow
steady wind, gusting to position
165 KMH (46m/s)
Up to 160 KMH (44m/s) Survice in stow
steady wind, gusting to position and hold in
240 KMH (66m/s) any azimuth position
(15) Angle position .readout error
(a)  Digital . Within +0.01°
(b) Analogue - -~ Within + 0.1°
(16) _ Logked rotor mechanical resonance frequency

Not less than'?. Hz around both axis

5.2.3 Antenna Foundaﬁon,"Pedestal and Rotating Assembly

This subsystem shall consist of antenna foundation, pedestal con-
structed on the foundation, azimuth rotating assembly, elevation rotating as-
sembly, cable wrap device, support structure, service platform, ladder and

associated equipment.
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{1) Antenna foundation

(a} The foundation shall be of reinforced concrete structure, gua-
ranteed to be of sufficient strength to support the entire antenna sys-
tem under all conditions of the imposed environment.

The antenna foundation shall be designed under thé assumption

that 30 ton/m? soil bearing capacity spreads throughout the site.

“(b) The Contractor shall investigate the site soil nature prior to
antenna installation. He shall submit a new design and can re-submit

a quotation according to said results, if necessary.

{c) The ‘Tenderer shall submit structural drawings and design cal-

culations for the foundation.

(d) The antenna foundation shall have an appropriate bronze plate
with a datum point inscribed on it. The Contractor shall survey the
azimuth and elevation angle against the boresight antenna (optical
térget) from the datum point, then this results and the longitude,
latitude and height above sea level of the datum point shall be markéd
on the plate, the relationship between the Az axis slewing center and

‘the datum point shall also be inscribed.

{(2) _Pedestal

' (a) . The pedestal, a reinforced concrete tower or building installed
on the foundation, shall be sufficiently strong to suppoxrt all the struc-

tures on the pedestal.

(b) . ‘The pedestal shall be constructed adjacent to the earth station
building which accommodates the communications equipment rooms,
power supply equipment room, office rooms and any other necessary

rooms, or shall be constructed as a part of the building.

The Tenderer shall offer the design objectives of the pedestal
and the earth station building including necessary number and space

of the rooms and the layout of the equipment.
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(c) The Contractor shall offer the method of antenna re-leveling.

Rotating Assembly

(2) Az rotating assembly is the generic name of the structures
rotating around the Az axis supporting the elevation rotating as-

sembly, main and sub reflector etc.

(b) Az rotating assembly shall not only support the whole. struc-
tures vertical weight but bear the given environmental conditions es-
pecially fcr strong wind pressure and shall be capable of rotating

without floating from the track.
(<) Az rotating assembly shall be designed as light as possible.

(d) Az rotation shall be the wheel-on-track type being capahle of
+180° rotation centered on an azimuth of 0° at least. The Tenderer
shall state the wheel-on-track type(single track or dual track)and the
support configuration including the wheels, beam waveguide assembly

configuration and etc, .

(e) The elevation rotating assembly shall stand the whole struc-
tures supporting a reflector. It shall consist of elevation bearings,

counter weight, gear assembly and etc.

() The elevation rotating assembly shall be rotatable over the
range from 0° to 90° and a stow pin for antenna holding at zenith
shall be furnished. They shall be capable of remote control from the
control room, | _ _

The hol_d device and the 'stow pin shall without any perrr_xanent'
distortion, withstand winds with maximum velocity of 135 KMH (gust)

and 240 KMH {gust) respectively._

(g) The non-orthogonality between the AZ and El axes shall not ex-
ceed 0.02°. |
(h) The non—perpendiculérity between the AZ axis and the loc'él

gravity direction shall not exceed 0,020,
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(i)  The Contractor shall offer the concrete plan relating to the fol--

lowing items.

(i) Suitable provisions for fixed operation for both axes capable
of fixing at any positien (fixed mode) ' .

{ii) Protection against antenna floating from the track by strong
wind : _

(iii) Installation of suitable brakes

(iv). Protection against thunderbolt

(v) Installation of mechahical limit switches and buffers for

antenna over -travelling

(vi) Removing pro\?isions and/or alarms on the track
{vii) " Suitable devices such as a water level for checking the Az
horizontally

{viii) Total weight of the antenna rotating parts

(4y .~ Cable Wrap Device

{a) The device shall accommodate all the cable necessary for the

Az and El rotating assemblies.

(b) -~ The device shall have the construction that can rotate at least

+180° centered on an azimuth of 0° around the Az rotating axis.
_ g

{c) The cables to be used shall be a long use and have a twist proof
property.- '

(d) . The device shall easily be maintainable and checkable.

(e) The device shall have the construction, if required, capable of

| ‘avoiding the baneful influences of the sun light and the rainfall.

(f) The Tenderer shall offer the construction draw'ings for the
 calbe wrap device that satisfy the requirements stated above, type,

number and diameter of the afforded cables and other necessary mat-

ters.
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(5) Other Items

(a) Platforms, stairs, walkways and ladders necessary for the

‘maintenance and checking shall be provided.

(b) Lightings necessary for the maintenance at night shall be
provided.

(c) Aircraft warning lights shall be provided.

{(d) Lightinig rods shall be provided at the apex and on the dish

edge of the antenna according to (JIS A 4201 or) the equivalent stand-

ard.
(e) Personnel Safety Devices

All personnel passage facilities shall be provided with safety

devices such as on-skid walkways, steps and ladders.
() Condensation and Standing Water

The Contractor shall provide the means to eliminate internal
condensation on enclosed portions of the building, and to prevent ac-
cumulation of standing water._on the antenna and building in any orien-
tation. Run off of rainfall shall be directed by ducts away from the

building and to a ground level drainage system.

5.2.4 Reflector and Primary Radiation Subsystem

The subsystem shall be composéd of main reflectoi‘, sub-reflector

and primary radiator.
(1) 'Main Reflector and Sub Refle_:ctbr

(a) The antenna shall be of modified cassegrain type with an aper- .
ture of 28 m or more. The Tenderer shall givé his concept of the

‘rear structure, framework, size and F/D radio. (F: equivalent focus)

(b)  The ‘subsystem shall be designed and fabricated to be light and
| rigid so that deformation caused from posture can be reduced to a

minimum.
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Particular care shall be paid to design and fabrication in order

to reduce reflector deformations caused from strong sunlight.

(c) Means shall be provided to measure mechanical deformarions

and, if necessary, to correct them,

(d) The subreflector supporting structure shall seldom cause any
radio blocking or scatter. Deformation caused from posture shall be

the minirmum possible.

(e) | The main i‘eflector éurface accuracy shall be €/D = 6 x 10'5 or
better relative to the best fit paraboloid at the elevation angle desig-
nated to the Contractor later on. Here D is the reflector diameter and
€ is the r.m,s, surface tolerance. The subreflector surface accuracy

shall be 0,3 mm r.m.s. or less, relative to the ideal surface,
() Reflector Deformation caused from the antenna posture

The deformation amount relative to the standard surved surface
design contour of the main reflector shall not exceed 25 mm (p-p) for
all elevation angles between 0° and'900, and the main reflector rotat-
ing axis relative to the reflector axis in the standard curved surface
shall be less than 0.070'(p—p) rotating component,

The displacement amount due to the angie of elevation of rela-
tive position between the main vreflector and the sub-reflector shall
be less than 10 mm (p-p) for the displace'ment of para.llel component
and less than 0.15° (p~p) for the rotating component based on the me-

- chanical axis in the optimum standard surface at its angle of eleva-

tion,

() Adequaté convenience for inspections or structural regulation
shall be furnished on the subreflector supporting mount. '

The ladder so as to be able to access .to the window for looking

into the mirror face of the main reflector at the elevation angles of

both 90° and operation shall be provided at the sup'port'ing mount,
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(h) The back-up sturcture shall be provided with the bone con-
struction which keeps the mirrbr surface shape of the main reflector
exactly.The back-up structure shall be designed so.that its weightis
as light as possible and its deformation due to the aging and vibration
are minimized. - Consideration shall be taken especially for the

fastening and welding method of parts and components.

(i) The Contractor shall apply the white painting on the mirror
surface which has long lasting, weather-proof and corrosion-proof
properties.

The Tenderer shall state régarding to component and ele.ctrical
properties (e and tan § ) of the paint and its long lasting property and

corrosion-proof property.

(i The Tenderer shall state the designed objectives of the F/D
ratio, structure, dimension, relative position, back-up structure
material, expected values that are anticipated etc. of the main re-
flector and subreflector that satisfy the requested items stated above

and describe the features.

(2) Primary Radiator :

(a) The primary radlator shall be c0n31sted of the prlmary horn

and several reflector —bcam —wavegulde
(b) Each reflector shall be adjustable with its: location.

(d) ~ The inner surface of the horn shall be finished with the ma-

terial of high conductivity and with high surface accuracy.

(d) The horn aperture shall be covered with the appropriate sheet
which is low loss and little aging and relatively easily replaceable, if

necessary, even in operation.
(e) The horn shall be filled with the pressurized and dried air.

(£) The reflector -beam -waveguide shall be constructed so as to be

with low loss and obtain preferred frequency characteristics over the
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transmitting and receiving frequency band. The reflector mirror
surface shall be painted with the same material as the main reflec-

tor., .

(g) The counter measures, if necessary, shall be taken for the pri- °
mary radiator in order to prevent sand, dust,wind and rain etc. And,

the portion which may cause the danger to the human life shall be

covered completely.

(h) The Tenderer shall submit the design objectives regarding the
following terms;
(1) Structure and dimension of the horn and its technical fea-

tures.

(ii) ~ Number of reflectors, shape of reflectors surface, accuracy
of the reflectors surface, structure, dlmenswn and their technical
features.

(iii) ~ Relative location between the horn and reflectors and the
. technical reasons thereof.

(iv) ‘Data for material, dimension, electrical pe:r.{ormances,
service life etc. of the horn cover.

(v) Descrlptlons for the movement of each reflector accom-

payning the Az rotation and the El rotation, and the ahsense or
presence of the rotary joints,

(vi) Descriptions for the method of setting each reflector.

5;2.5 Feed Subsystent

The subsystem shall be composed of diplexer, polarizer, error

- sampling coupler, beacon signal diplexer and 6 GHz rejection filter, etc.

The subsystem shall satisfy the following items for all of the user

frequency band of 4 and 6 GHz.

(a) Loss
Transmit feed: - Less than 0.15 dB
‘Receive feed: Less than 0,15 dB

(excepting the band of beacon frequency
1 4 MHz)
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(b) VSWR

Transmit branch: Less than 1.17 (The worst value within
the whole band)

Less than 1.12 (The worst value within
90% of transmitting frequency band)
Receive branch: Less than 1.17 {(The worst value within

the whole band)

Less than 1.12 (The worst value within
90% of receiving frequency band)

Excepting the band of beacon frequency
+ 4 MHz.

(1) Diplexer

(a) A diplexer shall feed 6 GHz bands high power from the transmit-
ter to the feed horn, or feed the 4 GHz bands receiving singal from

the feed horn to the receiver.

(b) Interference from the transmitting circuit to the receiving cir-
cuit shall be as minimum as possible, under the designated frequency

band and polarizations conditions.

{c) I'sqlation ‘shall be - established With‘ the aid of a coi‘nbining
~ diplexer and a 6.GHz rejection filter, The Tenderer shall determine

the individual isolation performance thereof.

{d) The Tenderer shall describe the design objective for insertion
loss and VSWR.

(e) The transmit and receive branches shall be well located for

connecting the transmitter and receiver subsystem.

(2) Polarizer
(a) - The polarizer shall be capable of changing from the right hand
~ circular polarization to linear polarization in the receive directidn,
and from the [ihea_r polariza.tion to the left hand circ'ulai' polarization

in the transmit direction.
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. {b) The polarizer shall also be possible to change from right/left
hand circular to left/right hand circular polarization in the receive

and transmit directions.

{c) Change of polarization from circular to linear mode shall be at-
tained by simple change of components.
The Tenderer shall state the structures, procedures and time

necessitated for changing from circular to linear mode.

(d) The Tenderer shall specify the desing objectives for insertion
loss, VSWR and cross polarization ratio or axial ratio of the polar-

izer.

{(3) Rejection Filter _
(a) Working with the diplexer, the 6 GHz rejection filter shall be

sufficiently capable of suppressing the transmitting signals by the

value specified in 5.2.2 (6).

(b) .The Tenderer shall specify the design objectives for insertion

loss and VSWR across the 3700 to 4200 MHz.

{4 " Beacon Signal Diplexer .
(a) The beacon signal branching circuit shall pick up a beacon

standard signal from a satellite, then feed it to the tracking receiver.

(b) The beacon signal input power at the horn input flange shall be

~ estimated at -155 to -120 dBW.

(5) Error Sampling Coupler
(a) The error sampling coupler shall pick up a part of error pat-
tern mode or higher mode produced in a feed horn as a tracking error

singal, then send it into a tracking receiver,

(b) The. Tenderer shall offer.the blockdiagram .of this circuit, the
method of picking up the beacbn refefence singal ( ¢ signal) and the
error signal (A signal), the method of composing these signals and
the transmission method of the: composite ‘signal to the tracking re-
ceiver.(the method of passing through the low noise receiver of the me-

thod of transmitting by pro'viding independent transmission circuit),
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(6) Other Items
(a) A rotating joint requisite for R.I7, power transmission between
the feed system and the transmitter or receiver, shall have lowest

possible loss.

(b} | The outdoor portion of the feed system subject to dew Conden-
sation shall be pressurized with dry air. The necessary pressurizing

| device, including the gas barriers, shall be provided.
{c) The test circuit regarding the trackihg shall be provided.

(dy - Change of the beacon frequency shall be possible only by the

simple adjustment and the replacement of components.

5.2.6. Servo-Control and Drive Subsystem

This subsystem transmits commands from the antenna control sub-
system and steers the antenna to the required position. The subsystem
shall consist of Az drive unit and drive motors, El drive unit and drive
motors, Az angle senser/encoder, El angle. senser/encoder, a Servo
amplifier, a control unit and other associated uhit i.n;cluding auxiliary power

switching boards.

(1) Az, El Drive Units and Drive Motors
(a) Az and El drive units shall consist of the 'transmisslion gear

series for drive motor torque and other accessories.
(b} - The drive units shall be of anti-backlash type.

(c) Drive velocity shall be as follows,
Slew velocity from 0.0050/sec to .O.Bo/sec both axes

Slew acceleration [).(%/ser:2 both axes maximum

{(d) Two - removable handles (for Az, E!) to steer the antenna by
-hand shall be provided. Insertion of the handle shall make the drive

power transmission system disenergized from the power.

(e) Limit switches shall be furnished to prevent antenna angular

traveling.



({f) Az and El drive torque shall be fed from electric motors.
The motor should be free from any harmful interference to the

telecommunication system.
(g) - The drive motor shall usually provide anti-backlash type'.

() The Tenderer shall offer the method of single motor drive and

auxiliary motor drive considering the normal drive failure,
(i) Drive motors shall be used for each axis independently.

) For smooth operation, the drive systems shall be provided with

an automatic lubrication device.

(k) All the pinion and bull ‘gears in the drive system shall be pro-

vided with dust proof and protective covers.

Angle Senser/Encoder
(a) Az and El angle senser/encoder shall be able to function de-

tecting Az and El axis angle informations either directly or indirectly.

(by Unless senser units are directly jointed to the antenna axis,

special precautions shall be taken to reduce backlash.

(c). = The resolution of the séhser/encoder shall be 0.01% or better.

The output shall be in digital form.

(d) The analdgue angle information senses by the angle senser
shall be converted into digital form by the e_ncoder'necessary for the

display and programmed control.

(e) . The limit switches shall be provided to indicate that the point-
ing angle of the antenna exceeds a certain limitted range and to turn

the dfiving off.

(£) All of the digital signals shall be sent out in BCD (Binary Coded
Decimal).
(g) The Tenderer shall offer the angle sensing method and digital

conversion method etc. He shall, in addition, specify the accuracy of
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the angle detection of the whole system considering also of the case

of programmed tracking.

(3 Servo Amplifier and Control Unit Subsystem _
(a) This subsystem shall have necessary functions for receiving
the error signal from the tracking receiver (or programmed tracking
equipment)or manual control signal from the antenna control/monitor

bay to correctly drive the antenna.

(b) It shall be provided with the logic circuit and display circuit
that can be driver with each operation mode of the autotracking,
(programmed tracking) and manual tracking and also with the servo-

loop that can stably and accurately operate in each operation mode.

(c) It shall be provided with the secant correction network and co-

ordinates canversion network.

(d) It shall be able to stop the drive motor and to switch-over be-
tween the normal drive by 2 motors and emergency drive by the

single and/or auxiliary drive motor alternately.

{e) It shall be taken into consgideration that step response charac-
teristics of the drive system including mechanical system of the

" antenna can be checked.

(f) ' Stand-by system shall be provided at the important parts and

-switch-over shall be possible automatically.

(2) The Tenderer shall state the following.
(i) Configuration and schematic blockdiagram of the subsystem.
(ii) Step response characteristics for the entire driving system'

in the autotracking mode.

(iii)  Drive servo loop frequency characteristics.
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5.2.7 Tracking Receiver Subsystem

This subsystem shall receive and demodulate a beacon signal from
a satellite, then produce a tracking error signal for antenna driving.

Higher modes detection, mono-pulse tracking method shall be adopted.

The subsystem shall consist of down-converter, demodulator, test
(or beacon) singal generator including coupling circuit and accessory

devices,

(1) Down-converter
{a) A tracking signal' input level is estimated as -155 dBW to

-120 dBW relative to the level at the horn input flange.

(b) Beacon frequency shall be easily changed by the replacement of
components and with simple adjustment, For the time being, The
Contractor shall prepare the parts so as to be able to receive the

beacon signals of 3947.5 MHz and 3952.2 MHz.

(c) Frequency capable of being tragked shall be the beacon fre-
quency of T 150kHz. '

(d) The Tenderer shall state the design objectives regarding the

following terms:

(i) . Noise figure and recelvable level (threshold level) '

(ii) Output frequency and frequency bandwidth

(iii) Qutput leve.l |

(iv) Frequency stability and frequency setting accuracy ol the
local oscillator. _

(v) Changing method of beacon signal frequency.

(vi). Image ‘rejectic.nn characteristics (spurious of the local oscil-
lator). -

(vii) On proposing 2 channels transmi_ssion_ system, amounts in

‘the gain variation and phase variation between both channels and
: the counter measures therefor shall be stated.
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(2)

BDemodulator |
(a) The demodulator shall have the funcitons of receiving IF signal
from the down-converter and detecting the Az error voltages and El

_error voltages.

{b) " The demodulator for reference channel shall provide with a
voltage controlled local oscillator (V.C.O.) and shaii be capable. of
frequency searching; therefor the phése lock demodulator is re-
quired. The V.C.O. shall be suitable for receiving a signal with_.dop-

pler effect.

(c) Sweep range shall be at least . 200kHz, It shall be possible to
remotely control the width from the antenna control bay. The S\veep

shall be possible both automatically and manually,

(d The phase lock demodulator shall be employed that has a cohe-
rent AGC circuit in ouder to reduce the effect of the level variation

due to the error signal and to improve the threshold level.

(e)’ Equivalent noise bandwidth shall be varied in accordance with

the input signal to noise ratio.

() The demodulator shall send out the signals necessary for the

display for operation to the antenna control/monitor bay. -

(1) Lock on and lock off
(ii) Angle error amount -

(iii) AGC dutput voltage

(iv) Other necessary items (beacon frequency etc.)
{g) The test circuit of the subsystem shall be provided.
(h) The Tenderer shall specify the following characteristics.
(i) Input level and threshold level '
(ii) Relative gain and relative phase shift between reference
channel and error channel
(iii) Reference c.hannel sig_nal leakage to error channel
(iv) Phase lock loop characteristics
V) Acquisition characteris tics
(vi) Other necessary characteris_tiés
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(3) Test signal Generator

A test signal generator including coupling circuit suitable for

maintenance checking shall be provided.

(4) Other Items

Miscellaneous units necessary for the subsystem shall be pro-

vided.

5.2.8 Time Standard Subsystem

(a) The time standard 'equipment shall be capable of generating ac-
curate standard timing signals and timing signais of other kinds.

It shall then distribute these signals to the clocks, both local time
and universal time, in the monitor room, control/monitor bay and/or
console and other places required.

The time shall be displayed in digital form and shall be indicated

on clock panels .

(.b)  Capability of receiving the standard ra.di_o _wave. {frequency of which
will be given to the Contractor later)and of calibrating the time standard

signal shall be provided.

(c) A crystal oscillator shall be adopted for the timing signal master
oscillator.
Normal and emergency oscillators shall be provided, which shall

be capable of automatic mutual changeover.

(d) . Fre_quency_accuracy and stabiiity'
frequency setting accuracy .- t2x 1078
frequency stability | : T5x 10'8,’day
_ . o F7x 10'8/month
(e) Holding c¢ircuit for power interruption shall be provided.
() The output éignals shall be the binary coded decimal timing

sighals for programmed Tracking, the slave clock driving Si.gnals for 1
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second, 30 seconds and digital slave clocks, the reference timing pulse
signals for programmed tracking. The timing pulse signals for precivi-
tation measuring equipment reset pulse signal and any other necessary

signals for the earth station equipment.

() This equipment shall have the monitoring and/or time resetting

stave clocks for both 1 second and 30 seconds,

o) The Contractor shall furnish at least the following clocks in the

earth station,

(i) Master clock shall be installed in this equipment with digital

display.
(i) Slave clocks shall be installed in the monitor room (Local

time and universal time with digital display), at television control/
monitor console and antenna control/monitor bay (Local time with
digital display respectively), in the station master room and office
rooms (1 second-slave clock) and in the other equioment rooms (30

seconds-slave clock).

0.2.9 Miscellaneous
{1y Portable.Boresi_ght Equipment

(a) ‘This equipment shall have the functions of 'rece.iving the signal
of 6 GHz band (.592.5 to 6425 MHz) from the earth station, COHVerting.
them into th.e. 4 GHz band (3700 to 4200 MHz) to send it to the earth
station, and gener.ating the veacon signal in order to be. embloyed
mainly for the test of thé earth station anténna (including tvacking

receiver) and radio communications equioment,

(Y This equipment shall be possible to install in any locations
apart from the earth station site by about 10 km and shall have the
structure which can easily be transvorted by vehicles such as jeep

etc. and withstand thoroughly vibration, wind and rain.

(é)_ This equipment shall be able to operate by both AC 220 Volts

and batteries power sources,
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(d) It ig desirable that the equipment can also be used as both the
beacon test signal generator specified in 5.2.7 (3) and 6 Gtz — 4 GHz

translator specified in 3.3.6 (1).

(e) The antenna shall be the conical..horn capable of simultaneous
operation over the 3700 to 4200 MHz and 5925 to 6425 MHz bands and
easily sending and of receiving both linear and circular polarized
waves.

The Tenderer shall state antenna gain, pattern, VSWR, axis

ratio, cross coupling (circular polarized).

(f) . The output of the equipment shall be the frequency lower than
that of the input signal by 2225 MHz and the output level shall be pos-
sible to be varied by at least 2 dB step over the range or -150 dBm to

-80 dBm when calculated at the earth station receiver input,

(g) The beacon frequencies shall be 3947.5 MHz and 3952.2 MHz for
the time being and the output level shall be possible to vary by at
least 2 dB over the range or -125 dBm to -90 dBm when calculated as

the earth station antenna horn input.

(h) The Tenderer shall state the following items; |
(i) Gain/frequency response ) _
(i) Transmitter harmonigs, receiver local oscillator signal
leakage '
(iii) Receiver spurious and image response _
(iv) ~ Transponder-and beacon frequency stability(per hour and per
. day) L _
) Transponder input and output level
(vi) Receiver noise figure
(i) The .Contract'or shall furnish one set of VHF transmitter and

receiver for the communication between the earth station site and

boresight.
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(2) Meteorological Bquipment
(a)  This equipment shall measure, record, and display of wind
direction, wind velocity, precipitation amount and barometric pre-

gsure in the earth station necessary for the antenna operation.

{by The mast to be furhishecl with the wind measuring equipment
shall be installed at the location where_' is considered equivalent in
measuring the dirvection and velocity of the wind blowing to the anten-
na and where also do not affect to antenna performances.

The wind measuring equipment shall be mounted at the appro-
priate height to it. |

The precipitation measuring equipment shall be installed on the
ground where no disadvantages are given to the routine works and the

measuring of the precipitation is not affected.

(c) The recorder that records and displays the wind direction, wind
velocity and precipitation amount shall be provided in the control
room and a barometric pressure measurement equipment that mea-

sures the barometric pressure shall also be provided in the control-

T00Im.
(d) Measuring items and measuring ranges are as follows:
(i) ~ Wind direction All direction (360°)
(ii) Wind velocity - Instantaneous velocity (up to 200 kKMH)
' 10 minutes average velocity (up to 160
‘ . kMH)
(iii) Precipitation Accumulated precipitation recording for h
: 10 minutes, one hour and 24 hours by
I mm unit/min.
(e) Indication meter shall be provided for the wind direction and

instantaneous wind velocity,

(3) _ Dehydrator

{a) This device shall [ill the antenna feed and wave guide with dried

and desulphurized air at a constant pressure.
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_(b) ~ The regeneration and the filling of the dried air shall be per-

formed automatically.
(c)' Air storage tank shall be provided as the buffer for loads.

(d) - Abnormal increase and decrease of the pressure shall be

alarmed by providing a pressure gauge.
(e) Compressor shall be the type of non-oil supplying.
(£) Continuous operation for 24 hours shall be possible,

(g) The Tenderer shall state the following items:
| (1) Switching cycle time schédule for filling and.regeneration.
(i) Filling pressﬁre
(iii) Dew point of the dried air -

(iv) Other necessary items

(4) Other Items
(a) . . Safety Features and Alarms |

The antenna systemn shall be provided with the fbilowing safety

means and alarms:

(i) - Interlock and alarm for antenna drive
(i) Limit switch and alarm for antenna angular travel
(iii) Buffer capable of stopping the antenna without any structual

deformation of the reflector, against overriding beyond the
the limit switches with the maximum speed and torque.

(iv) ‘Microwave power cut out at low elevation angle (adjustable
between 0° to ~5°) complete around the Az circle, except for
the direction of the boresight.

{v) Az, El axes hold control
(vi) Stow. pin control
{vii) Brake for drive motor

(viii) . Handle for manual hand drive

(ix) Minor and major alarms for failures of each equipment in
the servo.control and drive subsystem

(x) Alarm for power failure including stoppage
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(xi) Other items necessary for safe operation of the antenna
system

5.3 Transmitter and Receiver System
65.3.1 General'

This system shall consist of such subsystems as transmitter, re-
ceiver, modulator and demodulator and test equipment to be located in the
antenna pedestal and/or communications equipment room. Table 6.2 shows

the subsystems and equipment to be consisted of.

. This system shall convert the baseband signals coming from the
multiplexing equipment and television control and monitor console into the
IF signals by the FM modulator and further convert the IF signals into the
RF signals of 6 GHz band and amplify them by the power amplifier to the
necessary level., Then the carriers are combined with other carriers

amplified in the same way and sent to the antenna system.

The RF signals of 4 GHz band coming from the antenna system shall
be amplfied by the low noise pre-amplifier and wideband RF amplifier,
converted into the IF singals and further converted into the baseband éig-
nals by the FM demodulator and then sent to thé multiplexing equipment and

television control and monitor console.

The test equipment is one which shall perform in-station test at IF

band and RF band loop, line up test via satellite and the maintenance work.

The transmitter subsystem is composed of 3 routes for transmitt-
ing the telephony carrier, SPADE carriers and television video and asso-

ciated audio carriers.

The television video and associated audio carriers tansmitter shall
be on hot standby for the telephony or SPADE transmitter when the televi-
sion transmission is out-of-service. If the telephony or SPADE transmitter

is failed, the television transmitter shall automatically back up for it,
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The receiver subsystem shall commonly amplify the all received
carriers. The subsystem shall be composed of 2 routes which are normal
(operation side) and emergency (standby side) respectively. If the normal
side is failed, the emergency side shall automatically back up for keeping

the communications.

The modulator and demodulator subsystem is desirable to be con-
sisted of fully duplicated system except the television video and associated

audio chains capable of automatically switch-aver with each other.

_ The Tenderer shall state the configuration and redundancy of this
system and the method of the switch-over referring to the concept of the

switch-over stated in 5.3.2 (4) in this pr0poéal.
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Table 5.2  Transmitter and Reveiver System Configuration

No. Subsystem Equipment Remakrs
Power amplifier | telephony (1)
1 Transmitter Carrier combiner SPADE {1)
Associated equipment television {(2)
Low noise pre-amplifier telephony {9
Wideband RF amplifier SPADE (1}
9 Receiver RF divider _ television {2)
: RF pilot oscillator and
RF pilot detector
Associated equipment
Up-converter telephony %
Down -converter SPADE (1)
Transmit system equalizer television  (2)
3 Modﬁlator and . Receive system equalizer
Pemodulator | gy modulator
FM demodulator
Baseband distl‘ibution unit
Associated equipment
6 GHz - 4 GHz translator .
Test up-converter
Test down~converter
Test modulator |
4

Test Bquipment

Test demodulator

Test baseband distribution
unit

Telephone test bay

Associated equipment
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5.3.2 Overall Performance Characteristics and Switch-Over

This article stipulates the main overall performance character-
istics for the base band t.o base band (transmittér and receiver loop), base
band to RF band (Transmitting BDU to transmitter) and RF band to base
band (Receiver to receiving BDU) measured with the 6 Ghz-4 GHz trans-
lator, the boresight equipment and other proper measuring equipment or

devices,

In addition, this article also stipulates the main perforr_nances

- concerning the switch-over of the transmitter and receiver system,

(1) Baseband to Baseband Performance Characteristics .
(a) Té[ephone Cireuit
(i) Noise

In adopting pre-emphasis and de-emphasis conforming to
C.C.LR. Recommendation 275-1, the thermal and distortion noises
Psophometrically weighted in any 3.1 kHz bandwidth telephony
channel shall not exceed 1500 pWp. This value includes noise due
to the satellite group delay..

(ii) Gain/Frequency Response

The . performances for various number of channels in ac-
‘cordance with the C.C.I.R. emphasis, shall be as follows;
: For carriers of 252 channels or less in the range of 12 kHz .
to ftop : 7 0.5 dB referred to 0.608 £

For carriers - greater than 25% channels in the range of
12 kHz to £ p

1, 1 0.1 dB referred to 0.608 ftop

2, Varlatlon in any 230 kHz baseband range are not to ex-
ceed T 0.5 dB. '

For all carriers in the range of 4 kHz to 12 kHz ; + 1.0 to
-1.5 dB referred to 0.608 £ top’

(iii) The non-linearity response for all carriers shall not ex- -
ceed 3% or 0.3 dB. The adding level will be the conventional load
plus peak-factor (10 dB) plus pre-emphasis correction (4 dB) plus
peak-to-r.m.s. factor (3 dB) for a sine wave.

(iv).  Signal-to-Noise Ratio

The 51gna1 to noise ratio shall be better than 50 dB, pso-
phometrically weighted, in the condition of operation C/T.
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{v) Impulsive Noise

The impulsive noise limit for channels shall not be more
than 6 counts in 15 minutes at a threshold level of -21 dBmO in the
condition of operation C/T.

(vi) Baseband Noise Spectrum

The level of any spurious signals in the baseband frequency
range from 4 kHz to ftop shall not exceed -60 dBmO.
(vii) Input and Output Level
The Tenderer shall specify the input and output level at the
baseband distribution unit input and output,
(b) Television Video Circuit
The  following items are specified including the television
control/monitor subsystem in 5.4,3. As for the measuring conditions,

C.C.I.R, Recommendation 421-2 and 5.5.0.G.Vol.II shall be referred

to.
(i) Input and Output Signal Level
1 volt peak-to-peak nominal (plcture mgnal 0.7 volts, sinch-
ronizing signal 0.3 volts) :
(ii) Input and Qutput Impedance

75 ohms unbalanced return loss shall be 26 dB Oor More.
(iii) Level Stablhty '

Within + 0.2 dB/sec for short time,+ 0.6 dB/hour for medium
term and 1.0 dB/day for long term.

(iv) Signal -to-Noise Ratio
1. Continuous Random Noise

The signal-to-weighted random noise ratio shall not be
less than 58 dB,

2. - Periodic Noise'

"The signal-to-noise ratio shall be as follows,
Noise below 1 kHz 50 dB (p-p/p-p)
N01se in the range 1 kHz to the top video frequency

55 dB (p-p/p-p)

The periodic noise is defined as single-frequency noise
such as power supply hum including fundamental and lower
order harmomcs '
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(v) Gain/Frequency Response
 The gain/frequency response shall be not more than + 0.6dB
referred to 15 kHz in the range of 50 Hz to fl:op‘ _
{vi) Group Delay Response
The group delay response shall be not more than +25 ns
referred to 0.04 f, . in the range of 100 kHz to 0.75 f,,, and not
- more than + 50 ns referred to 0.04 ftop in the range 0.p75 ftop to

frop:
(vii) Synchronizing Signal Non-Linearity Distortion

The-amplitude of the synchronizing pulse measured at its
midpoint shall be between 105% and 90% of nominal pulse am-
plitude, : :

(viii) Linear Waveform Distortion
1. Field Time Waveform Distortion

With C.C.L.R. test signal No, 1, the variations of the test
signal bar top about its midpoint do not exceed I 1%.

2. Line Time and Short Time Waveform Distortion

With C.C.LR. test signal No. 2, The performance ohject-
tives shall be satisfied by the following values or better.,

line bar - +1.0%

2T pulse/bar ratio 0.94 to 1.06
1T pulse/bar ratio 0.75to 0.95 -

1T puls.e leading or lagging
lobe_/iT pulse ratio:

st negative lobe 0.14
1st positive lobe - 0,09

(i) Differential Gain |
' The differential gain distortion shall not exceed 5 %.
(x) Differential_ Phase

The differential phase shall not exceed T 3 degrees.

(2) Baseband to RF band Performance Cha.racter'istics
(a) IF (baseband to baseband) to RF Amplitude Reéponse :

(i) For the télephony and television video carriers, the IF
‘(baseband) to RF amplitude response shall be within the limits
given in Fig, 5.2 and Table.5,3.
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(ii) For the SPADE carrier, the IF to RF amplitude response
. shall be flat within +0.5dB over the transponder passband.

(b) IF (baseband) to RF Group Delay Response
The group delay response shall be within the limits given in

Fig. 5.3 and Table 5.4.

{c) Qutput Power Level

(i) FDM-FM telephony carrier ; Maximums e.i.r.p. shall be
80.6 dBW or more.

(ii) SPADE carriers ; Maximum channel cap'acity shall be 12
channels and maximum e.i.r.p. for each carrier shall be 63.5 dBW.

(iii) Television video carrier ; Maximum e,i.r.p. shall be 88 dBW
or more,

(iv) Television associated audic carrier ; Maximum e.i.r.p. shall

be 74.7 dBW or more.

{d)  Output power level control range shall be continuously adjust-
able for + 5 dB to -5 dB from the nominal value which will be noted
later to the Contractor.

(e) Output power level stability shall be within T 0.4 dB in any
24 -hour period,
() Spurious Out'put
Spurious 6utputs shall not exceed the following e.i.r.p. value
in any 4 kHz band in the 5925 to 6425 MHz when transmit the carriers
specified in 5.3.2 {2)-(c).
(i) Multicarrier intermodulation products;

26 - 0,06 ( o - 10%) dBW _ ‘
But within the SPADE band, this value shall be 23 - 0.06
{ o - 10°) dBW

Where X is the elevation angle of the earth station antenna
in degrees. ' '

(ii) Other spurious and neise ; 4 dBW

(g) Residual amplitude modu_léti_on shall not exceed the following
value in any 4 kHz band. _
(i) Below 4 kHz ; -32 dB.

(i1) 4 kHz to 500 kHz ; -20 (1 + 10 log;of) dB
' Where f is the center frequency in kHz.
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(iii) -~ Above 500 kHz ; -74 dB

{h) Carrier frequency tolerance (maximum uncertainty of initial

frequency adjustment plus long-term drift)

(i) Telephony carriers ; within T 80 kHz/month
(5i) SPADE carrier ; within T 200 Hz/month
(iii) Television video carrier ; within * 250 kHz/month
(i) Baseband gain/frequency response shall satisfy the Paragraphs

5.3.2 (1) (a) (i) and 5.3.2 (i) (b) (v).

{3) RF to Baseband Performance Characteristics
(a) RF to IF (Baseband) Amplitude Response

(i) For the telephony and television video carriers, the RF to
IF {or baseband except the threshold extension demodulator) am-

plitude response shall be within the limits given in Fig. 5.4 and
Table 5.5.

(ii) For the SPADE carrier, the RF to IF amplitude response
shall be flat within + 0.5 dB over the transponder passband.

" (b) RF to IF (Baseband) Group Delay Response

The group delay response shall be within the limits given in

Fig. 5.4 and Table 5.6.
(e) Noise temperature shall not exceed 23°K.

(d) Baseband gain/frequency response shall satisfy the paragraphs
5.3.2 (1) (a) (i) and 5.3.2 (1) (b) (v). '

(4) Switch-over

(a) Automatic switch-over betWeen normal and emergency opera-
tion shall, as a rule, take place, in the condition that connects the
transmitter BDU to up-converter in tandem, similarly the down-
converter to the receiver BDU in tandem except the television, routes,
I-Iowev'_er,. if the Tenderer considers it proper to switch-over inde-

pendently each equipment for normal and emergéncy use, he may of-

fer such design.

—65— .



(b In failure of the telephony or SPADE transmitter, the television
transmitter shall automatically back up to it while television trans-

mission is out of service.

{c) ‘Failure of the series of normal (operation) low noise pre-
amplifier and wideband RF amplifier shall automatically cause

switch-over to the similar series for emergency use.

(d) Switch-over from normal to emergency shall be conducted by

the following causes.

(i) Transmitter subsystem ; - Automatic power control mal-
function or output power level
abnormal

(ii) Receiver subsystem ; . RF pilot signals level abnormal

(iii) | Modulator subsystem ; 60 kHz pilot signal level abnor-

mal or AFC malfunction or UP-
converter output power level

abnormal,

(iv) Demodulator subsystem ; 60 kHz pilot signal level abnor-
mal and/or out-of -band noise
increase. '

(e) The Tenderer- shall submit detailed switching functions includ-

ing transit time.
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Table 5.4 .

IF to RF Group Delay Response

Carrier Size A 5 £ g h
{MHz) (MI1z) (MHz) {nS) (nS) (nS)
2.5 1.8 2.1 16 16 20
5 3.6 4.1 12 12 20
7.5 5.4 6.2 12 12 20
10 7.2 8.3 9 9 18
15 10.8 12.4 6 6 15
20 4.4 16.6 4 5 15
25 18.0 20.7 3 5 15
36.0 28.8 33.1 3 5 15
Video 24.0 30.0 5 5 15
Table 5.5 RF to IF Amplitude Response
ng;;el A | A B c | D a  |b= d e | e
(MH2) (MHz) |(MHz) |(MHz) |(MHz) | (MHz) | (dB) | (dB) | (dB) | (dB) | (dB)
25 | 0.5 | 1.7 | 2.4 | 3.4 | 80 | 1.0 | 3.0 20 0 0
5 | 11| 32 46| 60130 07 |30 |2 | 0 | o0
7.5 1.6 4,6 6.8 | 8.8 | 17.0 | 0.5 3.0 |20 0o |0
10 2.1 | 6.2 | 9.0 j11.6 | 19.0 | 0.4 | 3.0 | 20 0 0.1
15 | 3.6 | 9.6 |13.6 | 180|270 | 04 |30 |20 | 0 | o1
20 5.1 (12,8 | 18.0 {24.6 | 28.0 | 04 | 3.0 |20 | 0 0.1
25 6.6 | 162 |22.6 |31.0 | 340 | 04 |30 [20 | 0 | 03
36.0 |16.2 |[25.8 |36.0 {500 60.0 | 0.6 | 3.0 | 20 0.3 | 0.3
Video | 12,0 | 22.2 | 30.0 | 43.0 | - * 0.5 | 3.0 * 0 0.5

Note * mark will be noted later to the Contractor,
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Table 5.6 RF to IF Group Delay Response

ol IR IO S I
(MHz) (MHz) | {MHz) {(nS) {nS)
2.5 0.5 1.7 10. 60
5 1.1 3.2 10 40
7.5 1.6 4.6 10 30
10 2.1 6.2 6 25
15 - 3.6 9.6 4 15
20 5.1 12.8 4 8
25 6.6 16.2 3 6
36.0 16,2 25,8 3 5
Video 12.0 22.2 3 5

5.3.3 Transmitter Subsystem

This subsystem shall consist of the poWer amplifier, the carrier

combiner and associated equipment.

The traném.it carriers coming from the up-conve'rters are amplified
in the exciter traveling wave tube (TWT) arﬁplifiers and the klystron power
amplifiers. After that, these carriers shall. be combined by carriér com -
biners after passing through waﬁeg‘uide switches, and bhe supplied to the
antenna system. | |
(1)~ Power Amplifier | |

(a) The power ampl.ifier shall consist of klystron power amplifier,
excite.r TWT “amplifier with 500MHz bandWidtl1, power source, dummy

" load, waveguide switch and their associated devises or units.

by The power amplifier, the exciter TWT amplifier and associated
- circuits shall be provided with 3 routes, telephony transmitter, SPADE
transmitter and television transmitter (including both video and asso-

ciated audio carriers).

(c) The powar' amplifier shall finally be poésible to tfansmit the

following carriers. The television transmitter and SPADE transmitter
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“shall be designed considering the intermodulation products.

(i) Telephony transmitter 132 channels carrier
(ii) SPADE transmitter 12 carriers
(iii) Television transmitter Television video and associated

audio carriers

(d) The Tenderer. shall offer the Type of klystron and TWT and

state the main characteristics,

(e) The klystron power amplifier shall be possible to be preset by
more than 3 carriers in any frequency band between 5925 and 6425
MHz. The frequency band select shall be possible at both remote and

local site.

() The travelling wave tube (TWT) shall be used for the exiter
amplifier that can amplify the RF signals between 5925 and 6425 Mz

simultaneoustly.

(g) The klystron and TWT to be used for the power amplifier and

exiter ampiifier shall be of the forced air cooling type if possible.

(h) The power amphfler shall be poss1ble to be turned its main
power and high tension voltage on and off from the control room.
Emergency off RF output power level control wavegulde sw1tch -over
and transmitter modes (television, SPADE and telephony rnodes) shall

be possible by remote control.

(1) The power amplifier shall be provided with protection cir-
cuits, such as arc, tube oscxllatmn reflected output power, body
overcurrent etc. The Tenderer shall State its operatwe pr1nc1ple, '

cut-off time and handling method.

() In order to‘keep the output power level stability of each trans-
mltter within ¥ 0.4 dB/day, the automatic power control c1rcu1t shall

be provided if necessary.

(k) - The dummy load which terminates each power amphfler shall

be prov1ded ‘and it shall be the forced air coolmg type.
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.([) The power amplifier and exiter TWT amplifier shall be pro-
vided with the test circuit for measuring the RF performance charac-

teristics and output power level.

(m) The electrodes voltages and currents of the klystron and TW'T
and those of the other necessary circuits shall be indicated to the
power amplifier and exiter TWT amplifier.

The Contractor shall state the details of these items.

(n) Each power amplifier shail be provided with 2 power meter
which shall indicate both the traveling and reflected power level.
- It shall also detect reflected power increase and make a pro-

tective device operate.

{0) Radiation Hazard .
Design shall be made to protect the human body from all
* hazardous radio frequency and X-ray radiations from the racks. Such
leakage from the racks shall not exceed SrnW/crn2 and 5 mm

roentgen/hour, respectively.

(p) The Tenderef.shall'_state the {yays of air and/or water cooling

| system for the power amplifier and the dummy load.

{a) The Contractor shall coffer the following:
(i} Power: supplying sequence and pfotection for surge current
from switch on :
(ii) Alarms and interlocks
(iii) Type, ratings; efficiency, expectable life, annual cost, re-

placement time, treatment of stock and any other terms of klystron
and TWT to be adopted

(iv) Power amplifier operating buttons or switches and adjusting
terms

(v) Restoring circuit for power interruptioh

(2) Carrier Combiner _ _
(a)  Carrier combiner shall cover over 5925 MHz to 6425 MHzx

frequency range. {In case of adopting the filter combiner unusable
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bandwidth shall be as narrow as possible)
(b) Isolation between any pair of parts shall be not less than 40 dB.

(¢)  The Tenderer shall state the type of carrier combiner and it§
insertion losses and attenuation /frequency response and delay char-

acteristics.

(3) Other Items
(a) This subsystem shall be provided with at least the following

safety provisions.

(i) Protection circuits for power amplifier overload, such as
overload relay and no fuse brealer.
(ii) Waveguide switch interlock
(iii) Door interlock and earthening rod
(b) Major alarms and status- display of this system 's_hail be in-

dicated at the control and monitor system described in 5.4.2 (2);

(4) Expected Performance Characteristics

(@) . Input VSWR less than 1.1 ;1

(b) Qutput VSWR less than 1.2 : 1

(c) Load VSWR. less than'1.5: 1

(dy  Frequency rénge any 36 MHz. frequency band over 5925
MHz to 6425 MHz

(e) Ba ndwidth 36 MHz at -1.0 dB poi.nt' |

() Saturated output power . Offer-

() Output power control range _
In confermity with the p.aragraph 5.3.2

| | @) (@. ‘

(h) Total gain ~ not less than 70 dB

(i) Qutput pbwer stability \;vithin +0.4dB

(H Gain slope within T 0.07 dB/MHz
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(k) Group delay

linear within + 0.3 ns/MHz
parabolic less than 0.04 ns/MI—Iz2
ripple less than 2 ns

(D RF out-of -band emission

in conformity with the paragraph 5.3.2

(2) (D)

(m) Residual amplitude modulation
in conformity with the paragraph 5.3.2
(2) (g)

{n) . AM to PM conversion coefficient

less than 3/dB for a single carrier 3 dB
below the saturated output power.

5.3.4  Receiver Subsystem

This subsystem shall consist of the low noise pre-amplifier, the
wideband RF amplifier, the RF divider, the RF pilot oscillator, the RF pilot

detector ad assomated equ1pment

The r'eceiving ‘signals shall be amplified by a low noise pre-
amplifier with a associated refrige_ratioh equipment and a wide band RF
amplifier, to the required level, then divided into each carrier at a RF

divider and supplied to the corresponding down -conveérter re'spectively..
The RF pilot oscillator and the RF pllot detector shall be employed
for switch-over from normal to emergency
A1) o Low Nbise'Pre—arnplifier
'(a) This ampllfler shall be a helium gas cooled parametric am-

plifier w1th solid state pump source and cryogemc system,

‘The low noise pre-amplifier shall be composed of a pair for

normal and emergency use,

) | The "refriger'ato'i' shall be.- a continuous -duty, closed eycle sys-
tem.

The Tenderer shall state the design objective for the following.
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(1) Type of cryogenic device

(ii) Desing life
(iii) Estimation of helium consumption and supply guarantee
(iv) - Maintenance periodic time .
(v) Time required for maintenance
(vi) Maintenance annual cost |
(vii) Cool down time |
{c) The frequency and power stability of the pumping sourée shall

be sufficient to maintain the electrical performances mentioned after.

(d) The meters indicating -the pumping power and the power supply
voltage shall be equipped. A frequency check terminal shall also be

provided if necessary.

(e) Control and monitor for every equipment composing the low
_ noise pre-amplifier shall be remotely carried out from the control

and monitor equipment.

(f) The low noise pre-amplifier -input shall be capable of switch-
over to test circuit by remote control operation. -

(2) Wideband RF Amplifier _
{a) This amplifier. shall amplify the output signals irom the low
noise pre-amplifier and feed the signals to the RF divider through

hybrids and/or waveguide or coaxial switches,

(b) This amplifier shall be cdmposed of a pair for normal and
emergency use; each shall be i‘espectively conpected with the normal
and emergency low noise pre-amplifier in tandem, so that change-

over shall be taken place in tandem,

(c) This amplifier shall be a wideband microwave transistor am-

plifier surpassing in linearity and noise figure characteristics.

(d) The Tenderer shall state the type and performance character-

istics of the proposing amplifier such as gain/frequency response,
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‘gain stability, noise figure, third order distortion etc.

(3 RF Divider _
{a) This dividér shall accept a single composite input signal and
provide 16 outputs which will interconnect with down-converter, and

if necessary with spectrum analyzer and tracking receiver.

(b) This divider shall be. composed of a pair for normal and emer-

gency, and if necessary of test divider.

{c) The level at any outputs of this divider shall not vary with
frequency by more than 1 dB peak-to-peak over the frequency band of
3700 MHz to 4200 MHz.

(dy The Tenderer shall state the inpuat and output VSWR, isolation

between any pair of ports and insertion losses.

(4) RF Pilot Oscitlator and RF Pilot Detector

(a) RF pilots shall be used for fhe automatical switch-over between
normal and emergency of this subsystem as stated in 5.3.2 (4). It
shall insert two RF pilots of 3702_.5_. MHz and 4197.5 MHz at the re-
ceiving frequency band edge into the inputs of the both low noise pre-
amplifiers by using the directional couplers, and detect them at the
outputs of the wideband RF amplifiers, | _

The switch-over shall be done if these ﬁilots of the normal side

become the abnormal level which shall be preset at the suitable level.

{b) The Tenderer may propose other switch-over systems due to
the economical and technical reasons. In such cases, the summary of

the proposed system shall be stated by the Tenderer.

(3) Other Items

{a) ‘This ‘subsystem shall be provided with the test circuit for
measuring the performances such as noise temperature, gain/

frequency response etc., and with the test components such as direc-
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tional couplers, precise variable attenuator, waveguide switches, cold -
load, standard liquid nitrogen dummy load [or noise temperature.

calibration and so on.

{b) The complete status and alarms of this subsystem shall be

indicated to the control and monitor equipment.

{c) The Tenderer may offer simple noise temperature measuring
‘system which may always measure the system noise temperature
using the out of service route and frequency band with the accuracy of

less than * 5°K. -

(d) The Tenderer shall state the following
(i) Summaries of an offering pumping source of the low noise

pre-amplifier

(ii) Protections ' means and alarms of this subsystem such as
rotary compressor overheat, pressure abnormality, cryostat
temperature rise etc,

(iii) The terms that the Tenderer regards as necessary for safe,
reliable operation and test of the subsystems.

(6) Expected Perf_ormance Characteristics
(a) Input and Output VSWR Less than 1,25 : 1
(b) -  Frequency Range 3700 MHz to 4200 MHz
() Bandwidth h ' Not less than 500 MHz at the
' : -1.5 dB point .
(d) - Noise Temperature ' Less than 229K
(e) Total gain Not less than 65 dB
() Gain stability Short term (up to 1 hour)

less than + 0.1 dB

‘Long term (up to 24 hours)
less than £ 0.3 dB.

(g) Gain slope’ Within * 0.5 dB/40 MHz
(h) . Group delay
Peak value ‘Within * 3 ns/40 MHz
slope ~ Within * 0.1 ns/40 MHz
Ripple ~ Less than 1 ns
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(i) Intermodulation Less than -51 dB with -73 dBm
two equal amplitude carriers
applied to the input

§)] Dynamic Range Gain compression shall be less
: than 0.2 dB over the range of
-60 dBm to noise level

(k) Desenéitization Desensitizetion by -20 dBm  sig-
nal in the 5925 MHz to 6425 MHz
band shall not exceed 0.1 dB

(ny Spurious signals Less than -120 dBm

{mj) Cool down time Less than 4 hours including
evacuation time

5.3.5 Modulator and Demodulator Sybsystem

 This subsystem shall consist of up-converters, down-converters,
transmit system equalizers, receive system equalizers, FM modulators,
FM demodulators, baseband distribution units (BDU) and associated equip-

ment.

This subsyst.em, with respect to the transfnit system, shall convert
the baseband signals from. the m.ultip[exing eQuipment and the television
control and monitor console into the. IF signals by the FM modulator and
further co.nvert the same into the RF signals of 6 GHz frequency band by

the up-converter and then send out to the transmitter subsystem.

With i"espect to the receive system, this subsystem shall select each
of desired carriers by each down-converter out of the RE signals of the
4 GHz frequency band from the receiver sub’system,. convert it into an IF
signal and further _cdnvert ihto the baseba’nd_signél by the FM demodulater
and then send oﬁt to the television control monitor consoie and multiplexin_g'

eguipment.

In the ‘SPADE route, 'they shall be interconnected with SPADE equip-

ment with the IF signals,
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(1)

Up-Converter
{a) The up-converter shall consist of the IF band-pass filter the IF

amplifier, the local ascillator (s), the mixer and associated circuits,

(b) Up-converters shall be provided for four chains, telephony

SPADE, television video and television associated audio.

(c) The telephony and SPADE up-converters are desirable to be

composed of a pair for normal and emergency use.

(d) The up-converter output shall be capable of switch-over to the

test down -converter by remote control.

(e) On changing transmit frequency, it is desirable to enable it only
with the change of the local frequency. If parts adjustment other than
that is necessary, it shatl be possible with the simpie adjustment by

the operational personnel without purchasing new parts,

() The local oscillator of up-converter shall be of all wave type
capable of converting IF signal into any RF signal within 5925 to

6425 MHz. The rﬁetnod shall be explained by the Tenderer.

(2) The up-converter for television associated audio shall have two

local oscillators, one for Cue carrier and another for ‘sound carrier
respectively. The selection of the local ‘oscillators shall be capab'[e
of remote controlling by equipment control/monitor subsystem de-

scribed in paragraph 5.4.2 (4),

(h) IF band-pass [lilter shall be possible to replace easily on

. changing the channel size.

(i) The up-converter shall be provided with the circuit which can
adjust the output power level continuouslty +5to -5 dB from the nominal
value. The output power level setﬁng shall be possible to perform by
the equipment control/monitor subsystem, This function may be pro-

vided with the transmitter subsystem.
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() The Tenderer shall state the following

(i) Configuration of the up-converter and IF signal centre fre-
quency
(ii) Local oscillator frequency and frequency stability (for

telephony, television video and SPADE),

(ii) Type, design philosophy and performances of IF BPF

(k) The Contractor shall state the following
(i) Input and output impedances and VSWR
(ii) Input and cutput power level
(iii) IF to RF pain/frequency response (with IF BPF and withbut

IF BPF)
(iv) IF to RF group delay response (with IF BPF and without IF
"~ BPF)
(v) Input and output linearity
(vi) Spurious output level
(vii) Alarms
(2) Down Converter _
(a) The down converter shall consist of the RF band-pass filter,

the mixer, the local oscillator (s), the IF amplifier, the IF band-pass

filter and associated circuits.

(b) Downcoenverters shall be prov.ided for 12 chains, 9 for telephony,
1 for SPADE, 1 for television video and 1 for television associated

“audio..

{c) Each chain except television video and television associated
audio is desirable to be composed of a pair for normal and emer-

gency use,

(dy . The down converter input shall be capabie of switch -6ver to the

test up-converter by remote control.

(e} - On _chénging recieve frequency, it is desirable to enable it only
with the changé of the local frequency. If parts adjustment other than
that is necessary, it shall be possible with the simple. adjustment by

operational personnel without purchasing new parts.
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(N The local oscillator of down-converter shall be of all wave type
capable of converting any RF signals of the frequency band within
3700 to 4200 MHz into the IF signal. The method shall be explained

by the Tenderer.

(g) The down converter for television associated audio have two
local oscillators shall be remotely controlled by equipment control/

monitor subsystem described in paragraph 5.2.4 (4)

(h) On changing channel size, the IF band-pass filter shall be

possible to replace easily.

(i) The down-converter shall be provided with the carrier detector
circuit in order to monitor the receive carrier level and the output
shall be sent to the equipment of control/monitor subsystem and re-

corder subsystem,.

() Spurious
Any spurious shall be not less than 50 dB below the level of the

desired carrier.

(k)  Noise Figure _
In any 40 MHz band, the down-converter shall have 4 noise

f1gu1e of not greate1 than 10 dB.

(1)  Intermodu lation
With two equal amplitude carriers having the -30 dBm total
level applied to the input, the third order intermodulation products

measured at the IF output shall be at least 45 dB belO\';' either,

(m) The Tenderer shall state the following,
(i) Configuration of the down-converter and IF 31gnal center
frequency .
(ii) Local oscillator frequency and frequency stablllty (for tele-

phony, television video and SPADE)
(iii) Type, design philosophy and performances of IF BPF
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{n) The Contracter shall state the following

(1) Input and output impedance and VSWR

(ii) Input and output power level

{(iii) RF to IF gain/frequency response (with IF BPIF and without
IF BPF) .

(iv) RF to IF group delay response (with IF BPF and without IF
BPEF) '

{v) Alarms

(3) Transmit System Equalizer
(a) This equalizer shall compensate the amplitude and the group

delay distortion from the FM modulator input to the transmitter

subsystem output and satellite transponder group delay distortion.

{b) Residual IF to RF gain/frequency response and group delay
response except satellite transponder group delay shall be equalized

to the limits given in Fig. 5.3 and Table 5.3 and 5.4.

{c) The maximum range of satellite group delay to be equalized at

the earth station can be deri\'fed‘from Fig. 5.5.

(d) The Tenderer shall state the followings.
(i) ' IF'signa.l center fréquency
(ii) ~  Desing p'hilosophy and method

{e) The Contréctor shall state the followings,
(i) - - Input and output impedance and VSWR
(ii) Input and output level

(4) Receive System Equalizer
(a) &. This equali_zé_r shall compensate the smplitude and the group

delay distortion from the receiver subsystem input to the FM

demodulator input,

(b) Residual RF to IF gain/frequency response and grou'p delay
response shall be equalized to the limits given in Fig. 5.4 and Table

5.5 and 5.6.
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(5)

(c) The Tenderer shall state the followings,

(1) IF signal center frequency
{ii) Desing philosophy and method

(d) The Contractor shall state the followings.
(i) Input and output impedance and VSWR

(ii) Input and output level

FM Modulator
(a) The FM modulator shall convert the baseband signal from the
baseband distribution unit into the IF signal and feed it to the up-

converter via the transmit system equalizer,

(b) FM modulator shall be proirided for 3 chains, telephony, tele-
vision video and television associated audio, |
The telephony FM modulator is desirable to be composed of

a pair for normal and emergency use.

(c) The FM modulator shallbe capable of applymg to both telephony

and television video modulatlon

(d) . The FM modulator shall have a reverse switch of the sense of

video modulation.

{e) Input impedance shall be 26 dB or better.

() Qutput impedance shall be 75 ochms unbalanced and VSWR shall
be 1.10 : 1 or better, ' o

(g) Maximum frequency deviation shalt be 18 MHz or more.

(h) The modulator input shall have a continuous level adjuster.
The adjustable range shall be not less than * 5 dB relative to

the standard input level, which shall be determined by the Contractor.
(i) Non-linearity shall be within the limits given in Fig. 5.6,

(i) Base band to IF amplitude and group delay response shall be

within the limits given in Fig. 5.7.
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(6)

(k) - Output frequency stability shall .be within i40kHz per month.

(L The Tenderer shall state the followings.
(i)  Input.level for telephony and television video signals
(ii) Output IF center and level adjusting range
(iii) " Qutput levei and level adjusting range
{iv) Alarms and monitors terms
FM Demodulator

(a) The FM demodulator shall convert the IF singal coming from
the down-converter into the baseband signal and feed it to the base-

band distribution unit,

(b) FM demodulator shall be provided for 11 chains, 9 for tele-
phony, 1 for television video and 1 for television associated audio.
The telephony demodulator is desirable to be composed of a pair for

normal and emergency use.

{c) The conventional FM demodu[ator shall be able to be applied to
both telephony of more than 252 channels and television video signals.'
Furthermore, the FM demodulator for 24 to 252 telephony

channels shall be the threshold extension demodulator.

(d) The threshold extension demodulator shall be able to be re-
placed with the conventional demodulator easily by the replacement of

panels.

(e) The channel size shall be able to change easily by the replace-

ment of panels and/or switching etc.

() The FM demodulator shall have the reversing switch of the

sense of video modulation.

(g) Input impedance shall be 75 ohms unbalanced and VSWR shall
be 1,10 : 1 or better.

{h) Output impedance shall be 75 ohms unbalanced and return loss

shall be 26 dB or better.
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{1) Input maximum frequency ranges are 1 20 MHz for conventional

demodulator and ¥ 7.5 MHz for threshold extention demodulator.

§)) Non -linearity shall be within the limits given in Fig. 5.8.

{k) IF to BB group delay shall be within the limits given in Fig. 5.9.
{H The threshold improvement characteristics of the threshold

extension demodulator shall conform with Table 5.7.

{(m) Output level shall be capable of continuous adjustment over the

range between T.10 dB to the nominal output level.

(n) Each characteristics of this equipment shail be satisfied even if

the input frequency varies for T 500 kHz.
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(7) Baseband Distribution Unit (BDU) |
(a) The baseband distribution unit (BDU} is an equipment which
shall situate between the baseband equipment and the modulator and
demodulator, and have the functions such as pre-emphasis, de-

emphasis, insertion and removal of the energy dispersal signal.

(b) BDU shall consist of.the four types, telephony transmitting BDU
(TP T BDU), tetevision transmitting BDU (TV T BDU), telephony re-
ceiving BDU (TP R BDU) and television receiving BDU (TV R BDU).

(c) The exchange of panels, adjustment and operation necessa'ry for
the change of the channel size is desirable to be easily carried out at

this equipment.

(d) TP T BDU shall have the following functions.
(1) Pre~Emphasis Network

This network shall be easily replaceable and its character-
istics shall conform to C.C.I.R, Recommendation 275-1 for tele-
phony.

(ii) Out-of-band Noise Elimination Filter

This shall give the attenuation of more than 50 dB within the
range of center frequency f, + (0.003f, + 2) kiiz.

Number of channels Center frequency
f, (kHz)
24 116
60 277
96 _ 448
132 607
192 884
252 . _ 1157
432 1976
612 27%4
792 - 3612
972 4430
1872 - 8932
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(iit) Frequency deviation adjusting circuit’

"This circuit shall be continuously adjustable T 3 dB or more
from the nominal value,

(iv) Energy dispersal signal adding circuit

Energy dispersal signal shall be a synmetrical triangular
waveform with an amplitude so calculated that at all times the
maximum e.i.r.p. per 4 kHz of their transmitted carriers does not
exceed the maximum e.i.r.p. per 4 kHz of the fully loaded carrier
by more than 2 dB.

- The frequency will be in the band 20 Hz to 150 Hz. . The fre-
quency tolerance of this waveform shall be 1.0 Hz,

To prevent frequency components above 4 kHz of the wave
form from interfering with the baseband signals, the combining
arrangement may include a low-pass filter which attepuates such
components above 4 kHz below -60 dBm0.

The amplitude of the dispersal wave form shall be adjustable.

(v) 60 kHz pilot oscillator

The Frequency shall be 60 kHz and the tolerance shall be
1.0 Hz. The level of this pilot shall be -20dBm0 and the tolerance
shall be £ 0.25 dB.

{vi) Pre-emphasis network shall have a through switch.
(vii) 60 kHz pilot signal and energy dispersal signal shall be off
by a manual switch,
(e)  Television Transmitting BDU (TV T BDU} shall have the follow-
ing functions., ' ' |
(1) Pre —emphasm network

This network shall be easﬂy replaceable and its character-
istics shall conform to C.C.I.LR. Recommendation 405-1.

{ii) Frequency deviation adjusting circuit

This circuit shall be continuously adjustable T 3 dB or more
from the nominal value. - '

(iii) Energy dispersal signal adding circuit

Energy dispersal signal shall be a fixed-amplitude sym-
metrical triangular waveform capable of producing up to 2 MHz
peak-to-peak deviation. The frequency and phase of this waveform
should be in accordance with the standard of TV i, e. frequency of

~ 25 or 30 Hz and phase s0 chosen as to have the points of inflection
occurring during the filter and cable equalizer shall be provided if
necessary.



(iv) Low-pass filter and cable equalizer shall be provide'd if
necessary.

(v) Pre-emphasis network and energy dispersal circuit shall
have a through switch individually.

(vi) This unit shall be so design_ed as to be easily replaciablé or
switch-over between 525/60 and 625/50 TV system alternatively.
(f) Telephone Receiving BDU (TP R BDU) shall have the following
functions
(i) De-emphasis network

This network shall be easily replaceable and its character -
istics shall conform to C.C.I.R. Recommendation 275-1 for tele- -
phony.

{ii) Baseband noise detector an;i'squelch circuit

Out-of-band noise level shall be detected in the band spe-
cified in {7) (d) (ii). Noise level of -43 dBmOp shall be used for
squelching purpose of alarm detection and noise level of -35 dBm
Op shall be used for squelching purpose. :

(iii) 60 kHz pilot detector
(iv) Level adjusting circuit .

This circuit shall be continuously ad_}ustable for 4+ 3 dB or
more from the nominal value,

(v) - High-pass filter shall provide for removing energy dispersal
signal and low-pass for reducing high frequency noise.

{vi) 60 kHz pilot and/or baseband noise signal may be used for
the purpose of switching over from the normal to the emergency of
this subsystem 1f necessary and shall also be provided to recor-
ders.

(vii) - De-emphasis network shall have a through switch. .

(g) Television Receiving BDU (TV R BDU) shall have the following

functions
(1) De-~emphasis network

This network shall be easily replaceable and its character-
istics shall conform to C.C.I.LR. Recommendaticn 4035.

(ii) Baseband noise detector synchromzmg S1gna[ detector and
squelch circuit,

The Tenderer shall state the details of_thesé circuits.
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(iii) Level adjusting circuit

This circuit shall be continuously adjustable for + 3 dB or
more from the nominal value.

(iv) Low-pass filter
This filter shall provide for reducing high frequency noise.
(v) Energy dispersal signal removing circuit

This circujt shail be the feedback clamper compression of
energy dispersal signal shall be 44 dB or more.

(vi) De-emphasis network, energy dispersal signal removing
circuit shall have a through switch.

{vii) This unit shall be as designed as to be easily replaceable or
- switch-over between 525/60, 625/50 TV system alternatively,

(hy Input and output impedance of each BDU shall be 75 ohm unbal-

anced and the return loss shall be 26 dB or better.

(i) Cable equalizér shall be provided in each BDUJ if necessary,
() The Tenderer shall state the following items.

(i) Input and output level of each BDU .

(ii) Video amplitude frequency characteristics of each BDU

{iii) Group delay response of TV BDU.

(iv) Alarms and monitors term of each BDU.
(8) Other Items
- (a) It is desirable that this subsystem is assembled into one bay

per each carrier,

{b) This subsystem shall be provided. with the test terminals for

the IF {oop test and RF [oop test.

{c) The alarms of this subsystem shall be sent to the control and
monitor system.‘ The switchmg‘between the duplicated systems,
operation and standby, shall be possible automatically and/or with

remote control from the control and monitor system.
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(d) The Tenderer shall state the following items:

(1) The connection method of the transmitter and the receiver
subsystem (IT cable link or waveguide link)

(ii) The changing method of frequency and channel size

(iii) The manner in which the standby system of this subsystem

is installed.

(iv) The Tenderer shall offer a spare units list.

N Expected Baseband Performance Characteristics

This article stipulates main performances for the modulator loop

measured with the test equipment.

(a) Telephone circuit

(i) Gain/frequency Response
4 kHz to 12 kliz

12 kHz to fiop
(ii) _ Signai to noise Radio

(iii)  Level Stability

(b) Television Video Circuit
(i) Gain/frequency response
50 Hz to i
(i) Group delay response

100 kHz to 0,75 fg
0.75 f¢ to fe -

(iii) " Signal to noise ratio
continuous random noise
periodic noise

below 1 kHz
1 kHz to £, ~
(iv) Level stability

~90—

Within +0.5 dB to -1.5 dB re-

ferred to 0,608 ftop

Within T 0.5 dB referred to

0.608 £,

Not less than 62 dB psophometri-
cally weighted

‘Within £ 0.1 dB/day

+ 0,25 dB/month

‘Within +0.6dB referred to 15kHz

Within + 25 ns .
Within + 50 ns’
referred to 100 kHz

Not less than 68 dB
(psophometrically weighted)

Not less than 50 dB (pp/pp)
Not less than 55 dB (pp/pp)

Within + 0.1 dB/day-
+ 0.25 dB/month



() Linear waveform distortion

Field time waveform distortion
With C,C.I.R. test signal No. 1, the variation of the test
signal bar top about its midpoint does not exceeded + 1%.

Line time and short time waveform distortion
With C.C.L.R. test signal No. 2, the performance objectives
shall be satisfied by the following values or better,

Line bar +1,0%
2T pulse/bar ratio 0,94 to 1.06
1T pulse/bar ratio 0.75 to 0.95

IT pulse leading or lagging
Lobe/1T pulise ratio:
1st negative lobe 0.14
1st positive lobe 0.09

5.3.6 Test Equipment Subsystem

This subsystem shall be capable of conducting the instation, tests,
which are necessary for maintenance work and fault locating, and the line-

up test specified in $,5,0.G. Volume 1I.

This subsystem shall be composed of a 6 GHz-4 GHz translator,
a test up-converter, a test down-converter, a test modulator, a test demo-
dulator, a test baseband distribution unit (TST BDU), a telephony test bay,

meashring sets, associated units and compenents.

For the in-station tests,RF - RF, IF - IF, BB - BB, IF - RF, RF - IF,
BB - IF or RF, IF or RF - BB tests shall be possible by using this subsystem,

(1) 6 GHz - 4 GHz Translator

(a) This translator shall work for the transmitter and receiver

system loop tests.

(b) A portion of the power. amplifier butput powesr shall be con-
verted. 1nto 4 GHz signal, then sent to the low noise pre-ampllfler

mput using d1rect10nal couplers

(c) - - This trans[ator output signal frequency shall be within 3700 to

4200 MHz and the input frequency shall be within 5925 to 6425 MHz.
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(d) SHF signal generator shall easily bé connected to the translator

as a local oscillator.

{e) It is desirable to design this translator so that it can be jointly
used with the portable boresight equipment stated in 5.2.9. (1).

The Tenderer shall state the outline of the translator.

{2) Test Up-Converter

{a) The test up-converter shall be capable of converting IF signal
into any RF signal within 3700 to 4200 MHz, and shall be provided for

receiving chain test.

(b) The local oscillator of test up-converter shall be of all wave

type, the method shall be explained.

(c) The output frequencies of the test translator shall be selectable

by switching the outputs of the local oscillators. ‘

(d) No less than three oscillators shall be provided at least and the

output o[‘thes'e‘ shall be easily selected by the push button operation.

(e) . The output power level of the test ﬁp-convert’er shall be easily

"selected by the push butl:_on operation.

(f) The Contractor shall state the followings.
(1) .~ Input and output impedance and VSWR
(ii) Input and output level
(iii) IF. signal center frequency
(iv) IF to RF amplitude response
(v) IF to RF group delay response
(vi) Local oscillator firequency stability
(vii) Spurious output level

(3} Test Down-Converter
(a) - The test down -con_verter shall be capable of 'convert'mg any

6 GHz RF signal (5925 to 6425 MHz) into IF signal, and shall'. be pro-
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vided for transmitting chain tests.

(b) " The local oscillator of test down-converter shall be of allwave

type, the method shall be explained by the Tenderer.

(c) The input frequencies of the test down-converter shall be se-

lectable by switching the outputs of the local oscillators.

(d) No less than two oscillators shall be provided at least and the

output of these shall be easily selected by the push button operation.

(e) The output power level of the test down-converter shall be ad-

justable by more than 20 dB.

(£) The Contractor shall state the following
(1) Input and output impedance and VSWR
(ii) Input and output level
(iii) IF signal center frequency
(iv) RF to IF amplitude response
(v) RF to IF group delay response
©(vi) ‘Local oscillator frequency stability
(vii) | Spurious outputs level
{4 Test Modulator
{a) The test modulator shall be capablé of converting baseband

signal sent from TP or TV test BDU into IF.FM signal and of sending

the IF éignals to TP‘oi: TV FM demodulator or test up-converter.

(b) -~ This shall be capable of conducting tests of receiving chain

tests. .

{c) ‘This shall be capabie of conducting tests of both telephony and

- television video channels, - -

(d) The other pefforr_nances shall satisfy the requirements stipu-

lated in Paragraph 5.3.5 (3),
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(5) Test Demodulator

(a) * The test demodulator shall be capable of converting IF FM
signal sent from telephony or television video FM modulator or test
down-converter into baseband signal and of sending the signal to

telephony or television test BDU.
(k) This shall be capable of conducting for transmitting chain test,

{c) This shall be a conventional demodulator and be capable of

conducting test of both telephony and television video channels,

(d) The other performances shall satisfy the requirements stipu-

lated in Paragraph 5.3.5 (6).

(6) Test Baseband Distribution Unit (TST BDU)

(a) The test BDU is situated between the telephony test bay or tele-
vision test bay and the test modulator or test demodulator and per-
forms necessary processings such as pre-emphasis, de-emphasis,
energy dispersal signal addition or removal, etc. for the baseband

singal.

(b) The test BDU consists of 4 units, the telephony transmitting test
BDU (TP T TST BDU), the television transmitting test BDU (TV T TST
BDU), the télephpny receiving test BDU (TP R TST BDU) and the tele-
vision receiving test BDU (TV R TST BDU).

(c) The functions and characteristics of the test BDU are the same
as those of the BDU stated in 3.3.5 (7), but the following functions may
be omifted. '

(i) Baseband noise detector and squelch circuit

(d) The Contractor shall provide with at least 10 kinds of channel
gize units for the telephony transmitting test BDU and 4 for the tele-
phony re'c'eiving test BDU, |

The kinds of channel size will be n'oted'iatei‘ to the Cohtractor.
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(7) Telephony Test Bay

(a) The telephony test bay shaill be capable of conducting routine

test and measurement of the baseband performance characteristics,

(b) The remote control panels for IF and RF loop tests shall be

mounted on the bay, and shall be capable of the following controls and

displays at least,

1 Selection for tests and relating displays of the power ampli -
fier and up-converter outputs.

(ii) - Selection for tests and relating displays of the low noise pre-
amplifier (include wideband RF amplifier} and down-converter
outputs.

(iii) - IF loop test set up and displays

Ac) This bay shall have at least the following devices and panels.

The Contractor shall state the details of these device.

(i) Video band signal generator
(ii) Video band level meter
(iii) Wave analyzer and tracking oscillator
(iv). Switcher panel .
(V) Variable attenuator
(vi) ESC telef)hone set
(vii) Remote contro!l and display panel
(viii) ) Drawers |
(8) Accessary Measuring Set

The Contractor shail furnish the measuring sets and components
specified in the following paragraphs. _ _

In addition, those that the Contfactor recognizes and be assembled
into one dolly. Those shall be easy to transport.

Manufacturers and parts name of the following list are recom-

mendable ones but not limited to those.
The Contractor shall offer the more detailed list of the sets and

-components which he will furnish, including their main performances and
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manufacturers name,

Proposed sets should include all accessaries, such as patch cords,

transitions test terminals, connectors, adaptor and tools.

Specified Measuring Sets

Function Manufacturer Frequency Part Name | Quant
1. Signal Generator | Hewlett-Packard |10Hz - 10MHz | 651B OP 01/02 | (1)
2. Signal Generator | Hewlett-Packard [10MHz -
480MHz | 608E D
3. Signa[ Generator | Hewlett-Packard (3.7 - 8.3GHz | 8690B/8693B (1)
{Sweep) QP 100
4, Synthesizer Anritsu |100Hz -
100MHz | MGS514A H
5. Frequency : _ _
Counter Hewlett-Packard [1Hz - 1.8GHz | 5340A {1)
6. Power Meter Hewlett -Packard |DC - 18GHz | 432B/478A (1)
7. R.M.S. Voltmeter| Hewlett-Packard |10Hz - 10MHz | 3400A OP 01 | (1)
8. R.M.S. Voltmeter| Anritsu 10kHz -
: 1000MHz| M-316A/7Z -
145A - 147C
9. Selective _ o
: Voltmeter Hewlett-Packard [20Hz - 50kHz | 302A (1)
10. Selective :
Voltmeter Hewlett-Packard |1kHz - 18MHz | 312A/313A (1)
11. Selective _
Voltmeter Anritsu 1MHz -
150MHz | ML55A (1)
12. Spectrum Hewlett-Packard |1kHz - 40GHz | 141T/8552B/
Analyzer : : 85554 (1)
13. Wideband Micro- | Hewlett-Packard |3.7GHz - 8605A QP 004
wave Mea- ' 6,25GHz | 8755M/537A/
suring Set 788C/4234A/ .
432B/478A/
493A etc. (1)
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Volt-
Ammeter

Funcrion Manufacturer Frequency Part Name Quant
14. VSWR Measur- 3.7GHz -
ing Set 6.23GHz (1)
15. Threshold Mea- :
suring Set IF Band (1)
16. Psophometer Hewlett-Packard| 20Hz - 20kHz {3556A (1)
17. IF and BB Trans-
mission
Measuring :
Instrument Anritsu BB and IF Band { MG - 41A (1)
18. White Noise Marconi Baseband OA-2090B
Test Instru- TK -series (N
ment
19. Telephone Anritsu 10Hz - L10MHz| MG -43A/MN-
Transmission 418 (N
Test Set ‘
"20. Impulse Noise -
Counter Ando ASA -.23 (1)
21, Telegraph
Distortion
" Measuring :
Set Ando TGD - 1 (1)
22. Oscilloscope_ :
and Camera | Hewlett-Packard| DC - 100MHz | 180A/1802A/
- 1821A/197A (1)
23. Oscilloscope Hewlett-Packard| DC - 35MHz 17014 (1)
24, X-Y Recorder Hewlett-Packard 70358 (L)
25. 2-Channel Porta- . o
ble Recorder | Hewlett-Packard 3224 (1)
.26, Multi-~Channel
© Pen Recorder - (1)
27. Multi-Range

(2)
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Function Manufacturer Frequeﬁcy Part Name Quant
28. Electronic Yokogawa - DC - 700MHz | 410C (1)
Voit-Meter Hewlett-Packard
29. Volt Meter
Calibrator
(600 ohms
and 75 ohms) (1
30. Circuit Tester (3)
31. Insulator Tester |Yokogawa-
' Hewlett-Packard 2852 (1)
32. Crystal Detector [Hewlett-Packard| 0.01 -~ 12.4 423A (2)
GHz
33. Microwave Varia- |— :
ble Attenuator |Hewlett-Packard| 3.7 - 6. 25GHz 11,582A (1)
34, Coaxial Fixed Heqlett-Packard | DC - 18GHz | 115824 (1)
Attenuator
35. Variable Ando DC - 400MHz | AL - 511SP (1)
Attenuator ‘
36. Waveguide-
Coaxial
Transducer (2)
37. Waveguide Dummy
Load (4GHz, .
6GHz) (2)
38. Coaxial Dummy
Load (2)
39. Waveguide
Directional
Coupler
(4GHz, 6GHz) (2)
40. Coaxial Direc-
tional Coupler (1)
41, Tunabie Bandpass :
Filter (1)
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(9 Other Items

(a) Each equipment described in the subsystem shall provide the
necessary switches, trunk cables, test terminals, patching boards or
panels, patching cables, dummy loads, adapters etc. to carry out the

tests stipulated in this section.

(b) All the tests above mentioned may be carried cut in the vicinity

of the telephony test bay.

(c) To avoid the mis-operation in testing, mimic displays and fool-

proof system shall be introduced in the subsystem.
(d) Television video tests are described in paragraph 5.4.3.

(e) Measuring sets power source shall be AC 220V, If another

source is needed, the Contractor shall furnish the voltage translators,

5.4 Control and Monitor System

5.4.1 General

This system shall be composed' of such sjrstems as equipment con-

trol/monitor, television control/monitor and data and fault recorder.

This system shall be capable of controlling, monitoring of the main
communications equipment and displaying circuit and equipment status, in
addition of recording the various kinds of data concerning transmit and

. receive carriers, pilots, noise level, circuit and equipment fault etc.
A typical configuration of the system is shown in Table 5.8.

Each equipment included in the sys'tem shall be installed in the con-

trol room.,

For the desigh of the system, much consideration shall be given to
the future expansion, protection from misoperation and provision for easy

accesibility and visibility.
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Table 5.8

Confrol and Monitor System

No. Subsystem

Items

Remarks

1 Equipment Control/

Antenna control/monitor bay

Transmitter control/monitor
bay

Receiver control/monitor bay

Control/Monitor

Television test bay

Monitor
Modulator and demodulator
control/monitor bay
Miscellaneous control/monitor | for power supply
bay facilities, wire-
wave connecting
link, multiplexing
equipment and SP
SPADE terminal
etc,
Television control/monitor
Television console

Level recorder

Circuit and system
fault recorder

3 Data and Fault
Recorder

" Miscellaneous recorder

for meteorological
data, power source
data etc.

5.4.2 Equipment Control/Monitor Subsystem

This subsystem shall be composed of antenna contro_i/monitor bay,

transmitter control/monitor bay, receiver control/monitor bay modulator

and demodulator control/monitor bay and miscellaneous control/monitor

bay.
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This subsystem shall be capable of remote controiling and working
condition displaying for the antenna, transmitter, receiver, modulator and
demodulator installed in the antenna pedestal, as well as of those facilities

installed in the communications equipment room. -

Ordinarily, switch-over between norma.l and emergency equipment
included in the antenna system, the transmitter and receiver system, the
baseband equipment system and the power supply system etc. installed in
the Earth Station, shall be carried out automatically. Normal/emergency
selection shall be possible both remotely from this subsystem and locally
at each equipment. Priority of selection shall be on local selection and the

status of being locally selected shall be indicated in this subsystem,
Status indication shall also display the selected side.

Fault alarms from each equipment shall be displayed on this sub-

system. Visible and audible alarms shall be provided.

Some alarms may commonly be displayed. A minor alarm shall be
activiated in case either one of normal and erner'gency equipment fails, A
major alarm shall be activiated when both equipment fail or in the failure

of equipment without any emergency one,

A major alarm shall be displayed in this subsystem or television

control/monitor console as a circuit or system failure.

These fault alarms ihf.or'mation shall be sent to the data and fault

recorder subsystem and recorded.
(1) Antenna Control/Monitor Bay

The antenna control/monitor bay shall be, at least, capable of the

following control, monitors- and displays for the antenna system.

| (a) .Control _
(i) Operation mode selection Auto/manual (/program)
(ii) Antenna drive | on/off
(iii) Manual positioning contfol‘ Az  CCW/CW

El up/down

-101-



(iv) Drive velocity selection low /high

() Override switch . operation/standby
(vi) Antenna fixing and locking on/off

(b) Monitor
() Beacon level
(i) Angle error
(iii) Beacon frequency

(c) Display
(i) Az and El antenna angle
(i) Standard time (GMT and PST)
(iii) Antenna overall operation mimic display

(d) Alarm
(i) Each antenna equipment fault
(ii) Wind velocity
(iii) Az and El limit warning
(iv) = Standard time oscillator fault
(v) Fuse alarm

(2) Transmitter Control/Monitor Bay
(a) The transmitter control/monitor bay shall be capable of remote

control and display for the transmitter subsystem in the antenna

pedestal.

(b) The following controls and displays shall be provided at least

in this bay.

(i) Main power on/off and display

(i1) High ténsion voltage on/off and display -

(iii) Frequency band select and display

(iv) Wave guide switch-over and displéy

(v}  Television transmitter modes ‘select' and display

(television, telephony, SPADE)
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(vi) Output power meter and output power control
(This may be provided in the modulator and demodulator
control/monitor bay) ' :

(vii) Status of each equipment (operation, stand by, maintenance)

(viii) Main alarms display and alarms reset.

(ix) Emergency off
(3 Receiver Control/Monitor Bay
(a) The receiver control/monitor bay shall bé capable of remote

control and display for the receiver subsystem in the antenna

pedestal.

(b) The following controls and displays shall be provided at least
in this bay. _
(i) Normal/emergency switch-over and display _
(ii) Receive carriers display (3700 to 4200MHz band spectrum

analyzer) _
(iii) Status of each equipment {Operation, stand by, maintenance}
(iv) Main alarms display including RF pil'ots, cr'yogenic system
 ete.
(4) Modulator and Demodulator Control/Monitor Bay
(a) The modulator and demodulator control/monitor bay shall be

capable of remote control and display for the modulator and de-
modulator subsystem in the antenna building and/or communications

ragom,

(b) For the up-converter, the following controls and displays shalil
_be"provided at least. '
(i) Normal/emergency switch-over and di_splay'

(ii) - Transmitting power control per carrier (This may be pro-
vided in the transmitter control/monitor bay)

(iii) Output power meter for each carrier
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(iv) Switch-aver and display of the local oscillators of television
associated audio up-converter

) Status -of each equipment (operation, stand by, maintenance
and [fault) ' .
{c) For the down-converter, the following contrels and displays

shall be provided at least.

(i) Normal/emergency switch-over and display _
(ii) Switch-over and display of the local oscillators of television
down -converter
(iii) Status of each equipment (operation, stand by, maintenance
and fault)
(d) For the modulator including telephony and television trans-

mitting BDU, the following controls and displays shall be provided
at least. '
(i) Nermal/emergency switch -over and display

(ii) Status of each equipment (operation, stand by, maintenance
and fault)

(iii) Out-of-service control and display

(e) For the démodulator including telephony and television receiv-

ing BDU, the following controls and displays shall be provided at

least.

(i) Normal/emergency switch-over and display

(ii) Receive carriers level, pilot level and out-of-band noise
level meters. _

(iii) Status of each equipment (operation, stand by, maintenance
and fault) : ' '

(iv) QOut-of-service control and display

(N " The circuit failure displays and audible alarms for each carrier

~ shall be provided in this bay. (This may be provided in television

control/monitor console.)
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(5) Miscellaneous Control and Monitor Bay

(a) The miscellaneous control and monitor bay shall be capable of
necessary remote controls, status displays and visible and audible
alarms for the power supply facilities system, the microwave con-
necting link system, the multiplexing equipment system and the

SPADE terminal system etc.

(b) The Tenderer shall offer the terms of remote controls, dis-

plays and alarms to be included in this bay.

5.4.3 Television Control/Minitor Subsystem-

The television control/monitor shall be composed of television
control/monitor console and television test bay. This shall be capable of

controlling, monitoring and testing television transmission circuit.

This shall be installed in the control room and be well arranged for
convenient operation and maintenance. This shall initially be equipped with
625/50 monochrome television equipment. Besides, this shall have vacant
spaces in the console and the test bay necessary for housing the color
monitor, a color bar generator, a vector scope etc., which may be installed
in fufure. _

(1) Television Control/Monitor Console

(a) - The console shall i:elay a video and sound signals from the
microwave connecting link to the television receiving BDU and
carrier frequen_cy broadcasting equipment and from the television
transmitting BDU and carrier frequency broadcasting equipment to

‘the microwave connecting link.

(b) " The console shall be capable of monitoring the signal itself and
qualities, adjusting the level of'th_e televisioﬁ video and sound signal
(including Cue signal), switching or selecting the video, sound and
test signals and servicing through en'gineering. service circuits

(ESC).
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{c) The console shall provide with the fol'lowing devices or panels
at least.

(i) Picture monitor N 2 sets
{available both for 525/60 and 625/50)

(ii) Waveform monitor 2 sets
- {available both for 525/60 and 625/50)

(ii1) Telephone set for engineering service circuit
' 1 set
(iv) Monitor speaker 2 sets
(v) VU meter . 2 sets
(vi) Test tone oscillator 1 set
: (generating 3 [requencies specified in 5.5.0.G.)
(vii) Equallzer ' offer -
(viii)  Voice detection amphfler offer
(ix) Swicther panel offer
{x) Circuit and system fault display panel with visible and
audible alarms offer

(This may be included in the equipment control/monitor bay)

(xi) Attenuator offer
(no short term outage type, 0.1 step T 5 dB maximum)

{xii) Associated units or components offer

(2) Television Test Bay

(a)' The test bay shall be capable of testing the television trans-

mission circuit specified in 5.5.0.G,

(b) The test bay shall provide the following ‘devices or units at
least. '
(i) Television test signal generator 1 set

This shall be capable of generating No, 1, 2 and 3, 625/50
test signals specified in C.C.LR, Recommendation 421-2, The

~ output level shall be 1 Volt (p-p} or more.
(ii) -+ Monoscope pattern generator ' 1 set

This shall be available for 625/50 and 525/60 by switch-
over. The pattern shall be offered by the Contractor.
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(iii) Synchronizing signal generator and distributors both for
525/60 and 625/50 system - 1 set

(iv) RMS noise meter 1 set -

This shall be available for both video (625/50) and sound
circuits.

This shall include the we1ght1ng network and both low pass
filter and high pass filters in comformity with the C.C.I.R, and
C.C.I.T.T. Recommendation.

(v)  Test jack panel 1 set

Test input and output sha.ll be extended to this panels with
the aid of switchers.

(vi) Television engineering service circuit telephone set
' 1 set

- (vii) Associated u. its and components  offer

(c) These devices and units shall be plug-in type considering future

modifications.

(3 . Expected Performance Characteristics

Those performances specified below should be measured after set-

ting the characteristics of cable equalizer flat.

(a) Video route

(i) .~ Input and output level
Nominal 1 Volt p-p
Allowable input level 0.3 to 2.0 Volts p-p

(i) Input and output'imp_edance
Nominal ~ 75 ohms unbalanced
Return loss "~ 26 dB or better

(ii1) Amplitude/Frequency characteristics

25 Hz to 6 MHz within +0.25 dB (refer to 15 KHz) the outband of
the above is descendmg slope characteristics.

(iv) Waveform distortion {C.C.I.R. Recommendation 421-2)

Field time distortion less than +1%
using test signal! No. 1

Line time distortion less than * 1% _
' -using test signal with rise time of T
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Short time waveform distortion

Rise-time distortion less than 0.16 us
Over shoot less than 3%
: using test signal No.2 with a rise-
time of T
V). Differential gain less than *+ 0.5%
(vi) Differential phase within T 0.5
(vii) . Test signal leakage less than -50 dB

_ (viii) Thermal and hum noise less than -60 dB

{b) Sound route
(1) : Input and output levels
Nominal the Ténderer shall offer,
.(ii) Input and output impedance _
Nominal - * 600 ohms balanced -
(iii) Gain/Frequency characteristics

50 Hz to 10 kHz within 10.5 dB (reference to 800 Hz)

(iv) Test signal crosstalk less than -70 dB
(v) Distortion _  ‘less than -40 dB
(vi) Noise ' less than -70 dB

5.4.4 Dataand Fault Recorder Subsystem'

The recorder subsystem shall be composed of level recorder cir-

cuit and equipment fault recorder and miscellaneous recorder. '

This shall be capable of recording transmit and receive carriers
level, 60 kHz pilots or out-of-band noise level, circuit and system faults,

metecrological data etc.

This shall be equipped in the control room and be mounted in bays
or on appropriate shélves. Reéording paper, pens and ink for these re-

corders shall be supplied in sufficient quantities (for two years)
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Level Recorder

(a) . The recorder shall be multi cha'nh_el continuous or plotted type

pen recorder suitable for long term level recording.

(b) The following recording terms shall be included at least.
(i) Transmit carrier level - 3 carriers
{ii) Receive carrier or pilot or out-of-band
Noise level 12 ca.rriers.
(iii) SG or G pilot level : offer

Circuit and System Fault Recorder

(a) This shall be capable of recording transmit and receive circuit

fault and system major fault.

(b) Recording terms shall be circuit name, system name, fault

occuring and restoring data and time.

{c) The circuit name shall be as follows.
@3 circuits (telephone, television and SPADE) for transmit
(i) 12 circuits (telephone 9, television 2, SPADE 1) for receive
(d)  The system or subsystem name shall be as follows,
o (i) Antenna
(i) 'Transmitter
| (iiiy Receiver
(iv) Modulatdr'
(V) Demodulator
(vi) Baseband equipment

(vii) Power supply
(viii) SPADE terminal

(ix) Miscellaneous
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(3) Mis cellaneous recorder

{(a) The recorder shall be capable of recording the following items
at least.

(i) Meteorological data (wind direction, wind velocity amount of
rainfall)

(ii) Receiving power voltage and amperes.

(4 Other items

(a) The Tenderer may offer another data acquisition system having

the same performarices described in this subsystem.

(b) : The Contractor shall state the details of the offered data acqui -

sition system.

5.5 Multiplexing Equipment System
55.1 General

This system shall consist of such subsystems as multiplexing
terminal equipment for satellite link, multiplexing terminal equipment for
terrestrial link and order wire equipment to be located in the communica-

tion equipment room,

For details, each subsystem shall contain the equipment shown in

Table 5.9.

This system is such that it converts the signals coming from the
microwave terrestrial link into the baseband signals and also conducts such
functions inversely, for the purpose of connecting the transmitter and

receiver system.

In addition, the system also provides the engineering service cir-
cuits to exchange the technical informatioas_betweén the earth station and

the opposite earth stations.

The signals will be normally transfered with voice-grade channels

between the satellite link and the terrestrial link.
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Table 5.9 Multiplexing Equipment System
No. Subsystem Equipment Remarks
Group and supergroup translat-| SEND (1), REC (9)
ing equipment
Group regulating equipment (9) Groups
Multiplexing Channel translating equipment SEND (5Gs), REC (9Gs)
Terminal '
1 Equipment Carrier broadcasting
for Satellite equipment
Link .
Voice frequency distribution
frame
Voice [requency patching bay
Group and supergroup 5G (final 10G)
translating equipment
Multiplexing Group regulating equipment 3G (final 10G)
Terminal
2 Equipment Channel translating equipment
for Microwave .
Connecting Carrier supply equipment
Link.
Intermediate battery supply
frame ' '
Group and supergroup pilot
recording equipment :
R/G VFT, DC-DC
Misc frame HYB etc.
Telephone order wire translat- SEND {1), REC (9)
ing equipment '
Order Wire Voice frequency telegraph SEND (1}, REC (9)
3 translation equiprnent

Equipment

Telephone order wire ex-
change equipment

Telegraph order wire exchange
equipment
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5.5.2

Overall Performance Characteristics

tribution unit (refers to 5.3,5 (7)) loop.

(1)

(2)

(3)

(4)

Supergroup Section
Level setting

Loss frequency characteristics
Interference

Near end cross-talk

Group section -
Level setting

Loss frequency chracteristics

Interference

Near end cross talk

Voice frequency section

Level setting

Loss frequency characteristics

Total noise
Cross. talk
Interference
Frequency error

Phase jitter

This article stipulates the main performances for the baseband dis-

less than i 0.1 dB

within * 1 -dB (frequency range
312.3 to 551.4 kHz)

less than -65 dBmO (frequency
range 312 to 552 kHz)

not more than -80 dBm0O

less than £ 0.1 dB

within = 1 dB (frequency range
60.6 to 107.7 kHz)

less than -65 dBm{ ({frequency
range 60 to 108 kHz)

not more than -80 dBm0O

less than + 0.1 dB

-0.5 to -+ 1dB (300 to 3000 Hz)
-0.5 to + 1.5 dB (3000 to 3400 Hz) -

" not more than -64 dBm0O

not moxre than -70 dBmO
not more than -60 d_BmO
less than & 0.5 Hz

less than 15 degrees

Program transmission line characteristics

Level setting

Loss frequency characteristics

Total noise (C.C.I.T.T.
weighting)

.Crosstalk
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5.5.3 Multiplexing Terminal Equipment for Satellite Link

This subsystem shall be composed of group, super group translating,
channel translating, group regulator, carrier broadcasting equipment,
carrier supply, intermediate battery supply, group and supergroup pilot

recording, orderwire equipment, etc.

This subsystem shall receive 60 channels from the carrier terminal
of the microwave connecting link and then convert them into a transmitting
multi -destination baseband for the satellite link. It shall receive 9 carriers
from opposite earth stations and pick up desired channels frorh each
baseband. The number of obtained channels for the terrestrial link is
about 30 channels in total, Connection shall be established at voice fre-

quency band to the terrestrial link carrier terminal,
(1) ‘ Group and Supergroup Translating Equipment

(a) This equipment shall be capable of translating basic group to

baseband of satellite link, and vice versa.

(b) The sending and receiving equipment shall be capable of com-
bining and dividing output and input from/to the engineering service

circuits and group A (12 to 60 kIiz), respectively.

{c) The sending and recéiving equipment shall be capable of insert-
ing or extracting group reference pilot (104.08 kHz) or supergroup

reference pilot (547.92 kHz), re'spe_ct.ively.
The sending equipment shall also be capable of inserting or
extracting line pilot frequency of 60 kHz,
(d) Input impedance
The input impedance of the basic group side of group stage shall
be 75 ohms, balanced, and the input impedance of the baseband side of
supergroup stage shall be 75 ohms, unbalanced. The return loss of

each sidé shall not be less than 15 dB in the each transmission band-

width,
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(e) Qutput Impedance

The output impedance of the basic group side of group stage
shall be 75 ohms, balanced, and the output impedance of the baseband
gide of supergroup stage shall be 75 ohms, unbalahced. The return
loss of each side shall not be less than 15 dB in the each transmission
bandwidth.

The output impedance of engineering service circuits shall,
however, be 600 ohms balanced and the return loss shall be more

than 20 dB.
(£) Frequency/Attenuation Distortion

The deviation of the frequency/attenuation distortion measured
on a combination of sending and receiving group stage shall not be
more than 0.5 dB within a basic group frequency band (48 kHz), and
0.25 dB within a channel frequency band (4 kHz).

' For the supergroup stage, measured ona combination of sending
and receiving, it shall not be more than 1.0 dB within a basic super-
group frequency band (240 kHz) and deviation within a basic groﬁp and

a channel frequency bands shall be same as above.

(g) Total Noise

The total weighted noise shall not exceed 200 pw measured on
a combination of sending and receiving equipment.
(h) Carrier Leak
The leak of any carrier frequency shall be better than -30 dBm0

measured at the sending output terminal each stage of the equipment, -

and -20 dBm0 measured at the receiving output terminal each stage.
(i) Linear Crosstalk

The effective far-end crosstalk of the equipment shall not be
less than 70 dB measured on a combination of sending and receiving
equipment, The effective near-end crosstatk shall not be less than

70 dB measured at a basic group.

—114—



Gy ' The Tenderer shall state the level diagram of the eqﬁipment

in the offer,

(k) This equipment shall bhe capable of trans[ating the following

channel numbers.

Channel Number of Frequency Pannel Mount -

Trems Capacity Baseband Arrangement ing Number

Send 132 chs 1 GA,SG 1~2 GA, SG 2*

1092 chs 1 GA,SG1~16 |  GA,SG1*
Receive

252 chs 8 - GA, 3G 1~4 GA, SG 1*

()  Inorder to realize the matter symbol * in the table of the item
(k), take such a structure as carryi'ng all of the carrier wiring of 8G-
MOD and SG-DEMO on the terminals on the '. frame and modifying the
connection with the carrier supply to enable the reception of any one

SG (60 channels) in the baseband.

(m) Insert the power limiter into the sending side of the basic group
of this equipment. With the characteristics of this power limiter, it
shall be provided for the automatic gain contfol which controls the
average value of the transmission load to less than 4log)g 2 x 12 = 4.3

" dB based on the relative level and the limiter which can optionally set

the level to more than AGC setting point, in the range of 10 to 20 dB.

{(2) - Group Regulating Equipment

(.i) This equipment shall automatically regulate basic group level

by group reference pilot,

(b) The characteristics of this equipment shall be as follows.

(i) Impedance input _ . 75 ohrms balanced
output 73 ohms balanced
return loss not less than 20 dB

(ii) Loss-frequency characteristics

© within £ 0.25 dB (60-~108 kHz)
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(iii) Noise less than -80 dBmbD

(iv) Regulating speed
less than 5 sec at 1l/e e:2.718

(v) Compression ratio
less than 0.1

(vi)  Over load margin
2nd not less 60 dB
3rd not less than 73 dB

(vii) Crosstalk not less than 80 dB.

(viii) Level stability : .
within + 0.5 dB (power voltage 1 4%,tempera-
ture 25° F15°C)

(c) Alarm circuit

The alarm shall be the minor alarm, when the pilot level at the
input of this equipment is changed from the normal value to more than
* 3 4B, and shall generate the major alarm for the change of more

than ¥ 6 dB.
(d) Pilot interruption

Regulator shall not produce the output level variation, if pilot

interruption occurs.

(e) The Tenderer shall staté. the level diagram of the equipment in
the offer. '
(f) The unit mounting numbers are prepared for 10 groups.
(3). Channel Translating Equipment
(a) | The equipment shall be capable of translating 12 channels in the

voice frequency band into a basic group frequency band occupying

60 ¥Hz to 108 kHz, and vice versa. .
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(b} . Transmission frequency band. and frequency/attenuation dis-

_ tortion. (loop back at group band)

0.3 to 3.0 kHz
3.0 to 3.4 kH=

-0.5 to +1.0 dB
-0.5 to +1.5 dB

(reference frequency 10001z)

(c) Input and output 'impedance

at the voice band circuit

at the basic group side

~ Return loss

(d) . Total noise

600 ohms balanced
75 ohms balanced _

not less than 20 dB

The total weighted noise of the equipment shall not exceed 330

pwp measured on a combination of sending and receiving equipment,

(e)  Carrier leak
Sending output

~ Receiving output

(6 Linearity

better than _ -30 dBm0O

better than -20 dBm0O

The deviation of the receiving output level shall not exceed

0.3 dB measured on a combination of sending and receiving equip-

ment when the level at the 'sending_ input is increased from zero

relative level to +3.5 dB.

- (g) ~ Linear crosstalk

The effective liner crosstalk of the equipment shall be 70 dB or

more, measured on combination of sending and receiving equipment.

(h) Voice freqtiency ‘harmonic distortion

When the test tone is standard level of 1000 Hz, the 2nd harmo-

nic distortion attenu_atibn shall not be less than 30 dB and the 3rd

harmonic shall not be less than 40 dB.
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(i) Unintelligible crosstalk

The unintefligible crosstalk attenuation shall be better than

-60 dBmO weighted.

(j} The characteristics of the out band signaling (3825Hz) circuit

shall be as follows.

(i} Impulse distortion
T 5% input signal level +3.5dB
signal frequency ¥ 10 Hz
impulse speed 10 pps, make ratio 33%
(ii) Erroneous operation

When a signal of 100, 150 and 200 Hz at a level higher than
5 dB at test tone level, send to any channel, adjacent signaling
receiver shall not operate.

(%) The power limiter shall insert into the sending side in the voice
frequency band of this equipment. With the characteristics of the
power limiter, the peak component 10 to 20 dB higher than the level
diagrafn shall be limited and the setting point for the working level of

this limiter shall be variable.

4 Carrier Broadcasting Equipment

(a) The equipment shall translate television sound signal and tele-

phone voice signal (Cue circuits) connecting to satellite link.

(b) - The main characteristics of the equipment shall comform to-

the C.C.I.T.T. Recommendation, ]-21, Type-A.

{c) This equipment shall translate television sound signal 2

channels and telephone voice signal 24 channels,

B (c)) The characteristics of this .equipment shall be as follows.
(i) Television sound s.ignal
1. . Input impedé.rice 600 ohms balanced

Return loss: not less than 20 dB
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2. loss frequency characteristics

50 to 10000 Hz - -0.6to+ 1.4 dB
100 to 8500 H=z -0.6 to + 0.9 dB
200 to 6000 Hz * 0.6 dB
(reference frequency 800 Hz)
3. distortion
2nd 3rd

50 Hz not less than 40 dB  not less than 43 dB
800 Hz not less than 45 dB not less than 48 dB
3000 Hz nor less than 45 dB  not less than 48 dB

4, total noise

less than -65 dBmOp (C.C.I.T.T. weighting)
less than -60 dBmOp (flat level meter)

30 Hz to 20 kHz

5. carrier leak less than -30 dBm0
6. cross talk more thén 80 dB
7. level variation within t0.3dB
8. emphasis refer C.C.I.T.T. Rec. ]J-21
9. delay distortion |
50 Hz less than 40 ms
100 Hz . less than 10 ms
1000 Hz ‘ less than 4 ms
“(ii) Telephone voice signal

The characteristics of this signal are specified in 5.5.3 (3)

" {a) to (i) and (k).
{e) The group regulator shall be inserted at the basic group band,
while in this equipment the telephone signal and TV sound signal are

convefted' into 'grou'p A (12 to 60 kHz) and group B (60 to 108 kHz)

respectively.
{f) © The Tenderer shall state the level diagram of this equipment.
{3) Voice Frequency Distribution Frame
(2) This equipment shall be mounted with the terminals which

connect the wirings between each of the equipment in the voice
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frequency band and change thereof, if necessary.-

(b) The crosstalk in the terminal shall be capable of ensuring the

attenuation amount to more than 90 dB.

(c) It shall take such a structure that the wiring is easily con-
nected.
{d) It shall take the structure which is provided with the doors at

the front and back and does not permit the dust to invade.

(e) The earth bar soluderable shall be provided;

(£) The necessary capacity for this equipment shall be proposed.
{6) Voice Frequency Patching Bay

(a) This equipment shall be used for inserting the connection plug

into 4 wire sections of the voice frequency band, and used to be the
connecting point of the satellite link and the terrestrial link in the

earth station.

- {b) It shall be capable of exchanging various circuits by means of

cord connection.

{c) The capacity of this equipment shall be prepared for 60

channels.

554 Mulitplexing Terminal Equipment for Microwave Connecting Link Subsystem

This sﬁbsystem shall translate signal in the voice frequency band to
the baseband of the microwave connectihg link by means of FDM. This sub-
system involves the common equipment relﬁtive_ to the terminal of satellite
link in the earth station (carrier supply, intermediate battery supply, group

and supergroup pilot recording equipment, etc.)
(1) Group and Supergroup Translating Equipment

(a) This equipment shall be capable of t.ranslating basic groﬁp to

base band of microwave connecting link and vice versa.
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{b) This equipment shail be for translating 5 basic groups to one
basic supergroup and then transiating this basic supergroup to the

band of SG 1, 8G 2 (60 kHz to 552 kHz).

{c) This equipment shall be for performing the insertion, branching
and rejection of SG Pilot (547.92 kHz) and the insertion, branching and

rejection of line pilot (60 kHz, 4029 kHz).

{(d) The main characteristics of this equipment are the same as

those stated in 5.5.3 (1) (d) to (j).

(e) ‘The mounting numbers of this equipment shall be prepared
corresponding to 5 groups, one supergroup. The final number of this

equipment is ten groups (two supergroups).

(2) Croup Regulating Equipment

(a) This equipment shall be inserted into the basic group in the

earth station receiving line of the microwave-connecting link.

(b) The functions and characteristics are specified in 5.5.3 (2} (a)
to (e):
() The unit numbers shall be fit for 5 groups (final 10 groups)
(3) Channel Translating Equipment
(a) This equipment shall be for connecting to the microwave con-

necting link and translating the basic group to the voice frequency

baﬁd.

(b) The characteristics are specified in 5.5.3 (3) (a) to (j).

(c) The capacity of this equipment shall be fit for 60 channels

“(final 120 channels).
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{4) Carrier Supply Equipment

{a) The equipment shall be capable of supplying carrier and pilot
freguencies to each equipment,

Moreover, the equipment shall supply the required carrier and

pilot frequencies of the carrier equipment for the microwave connect-

ing link.

{b) The equipment shall furnish both normal and emergency capa-
bility. The changeover from normal to emergency shall be automatic.

Restoring may be manual.

{c) The equipment shall provide the following carrier, pilot and

test frequencies.

Classifications Frequencies Remarks
Channet Carriers Specified in Translating Device
of the channel translating
equipment
Group Carriers 420, 468, 516, 564, 612 kHz

Supergroup Carriers | 612, 1116, 1364, 1612, 1860, 2108,
2356, 2604, 2852, 3100, 3348,
3596, 3844, 4092, 4340 kHz

Pilots ' 60, 104.08, 547.92, 4092 kHz with
' stabilizer

Test tone . 1.0, 0.8 kHz L : with
' stabilizer

Carrier broadcast -
ing carrier _ 95,5 kHz

Group A carrier 120 kH=z
Order wire carrier 16, 20, 28 kHz
Order wire signal 2280 Hz

4 MHz Translation
carrier 8432 klz
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(dy The equipment shall have a crystal type master oscillator
enclosed in an oven. The requiréd frequency shall generated by
means of multiplying and demultiplying the frequency of the master
oscillator. _ _ |

However, the master oscillator for pilbts, except 60 kHz shall

be provided separately for carriers.

(e) The Tenderer shall state the master oscillator frequehcy and

each carrier frequencies generating procedure.
(f) Frequency Stability

The frequeﬁcy stability of the equipment shall be T 1 X 1077 for

: c'arrier'freqﬁencies and 1 X 108 for pilot frequencies,
(g) Frequency Purity

The frequency purity of the equipment shall be more than 50 dB
for channel carriers, 80 dB for group supergroup carriers, and 30 dB
for pilot frequencies. Moreover, it shall be more than 20 dB for these

" harmonics.
(h) Level Stability

The level stability of the equipment shall not exceed 1 dB for
each carrier, + 0.2 dB for group and supergroup pilots, and * 0.2 dB
for pilot at 60 kHz. ' |

(i) Changeover Normal and Emergency

The changeover from normal to emergency operation shall be
made when signal is 1.0 dB to 3.5 dB lower than standard level of
carriers and 3.5 dB or more lower than standard level of pilots.

The changeover time shall be within 5 ms.
§)) Alarm Circuit

It shall generate the visible and audible minor alarm, on ex-
changing from the actually used circuit to spare, and send the earth

magnetism for the terminal on the frame.
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On disconnecting fuse, major alarm shall be generated and its

functions are as above.

(k) The Tenderer shall describe the level of generating ffequency,

number of branch and output impedance,

(5) Intermediate Battery Supply Frame

(a) This equipment shall be for’ distributing DC power supply for
communication to each terminal satellite and it shall be mounted with

no fuse breaker and fuse,

(b) This equipment shall be inserted with the main no fuse breaker
and, after branched therefrom, it shall be inserted. with no fuse
breaker on the load being more than 5 amperes, and with fuse onthe

load being less than 5 amperes.

(c) Alarm

On disconnecting no fuse breaker or fuse, major alarm shall be
generated and the terminal for sending the earth magnetism to the

external shall be provided.

(d) The Tenderer shall state the number of no fuse breaker and
fuse. |
(6) Group and Supergroup Pilot Recording Equipment
(a) This equipment shall be for monitoring for transmission line of

the satellite link and the microwave connecting link by means of line,

supergroup and group pilot.

(b) This equipment 'shall amplify and rectify the '1ine, supergroup
and group pilot, and there after record continuously the pilot level by .

pen-type recorder,

(c) _ The alarm shall generate when the pilot level exceeds the pre- 7

determined level range (* 3 to = 6 dB).

© =124



(7)

(d) Together with the alarm generation, the lamp indication is
_pefformed that enable to judge directly which SG or G in which cir-

cuit is failed.

(e) The main characteristics of this equipment shall be as follows:

(i) Input terminal numbers
linepilot 60 kHz 10 terminals
supergroup pilot 547.92 kHz 12 terminals
group pilot 104,08 kHz 20 terminals
(ii) - Input gignal change switch

Change those of the input numbers in the item (1)
by the switch and swing one of the level meters.

(iii) Level Meter 1 set:

It shall be able to measure at an accuracy of 1 0.2 dB.

(iv) Amplifier and Rectifier numbers (including BPF)
Satellite link Terrestrial link
‘line pilot - 7(9) 1
supergroup pilot 7(9) 1(2)
group pilot 9(12) 5 (10)

( ) indicate final numbers

) Recorder

_ It shall swing to full scale at T.6 dB by continuous recorder
‘with more than 2 pens and has the read accuracy of + 0.2 dB.
Paper feed rate shall be 25 mm /hour and constructed as a recorder
easily maintained. It shall be provided for 15 inputs, providing
wiring terminals between the output of the amplifier-detector and
the input of the recorder and each pilot shall be connectable to
the recorder.

Miscellaneous Frame

(a) This equipment shall accommodate the equipment'for proces'sing
the alarm generated from each of the frames of the equipments in the
.termlinal stations of the earth station, relay group necessary for the
communicating circuit between earth station and central station, voice
'frequency transl.ating equipment for use with telegraph order wire
connected to the terrestrial link, DC—DC converter necessary for

driving the printer etc. together that are not mounted in other equip-

ments.
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() Relay group of alarm circuit

It shall process the alarm information from each equipment

into intensive alarm or flame row alarm.
{c) Relay group of order wire circuits.

It shall be mounted 4W R /D relay for the order wire circuits, '

and convert from 2W to 4W.
(d) VFT

It shall carry out frequency division of voice band in the ter-
restrial link to use for telegraphy and its basic construction and
characteristics are the same as VFT in the central station. Prepare

for 1 ch of voice frequency band.
(e) DC-DC converter

1t shall obtain DC T 50 V (or * 60 V) necessary for the printer
from DC-24V, '

55.5 Order Wire Equipment Subsystem Subsystem

This equipment shall establish direct telephone, telegraph and inter-

national telex order wires necessary for operation and maintenance work

between the Paraguay. Earth Station and other foreign earth stations, through

the satellite communication links.

The equipment shall consist of telephone order wire equipment and

telegraph order wire equipment.

Telephone Order Wire Translating Equipment

(a) The equipment, working with grodp and supergroup translating
equipment, shall establish two (2) coordination voice and telegraph
channels situated within 4 to 12 kHz in the lower band of the satellite

bhaseband.
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(b)

(c)

(d)

(e)

()

(8

(h) -

(i)

. These two (2) channels shall be established by means of single

side band, suppressed carrier and frequency division multiplex

techniques.

Impedance

The input and output impedance of the equipment shall be 600
ohms, balanced, at the voice side and the carrier side respectively,

The return loss shall not be less than 15 dB.

Frequency/Attenuation Distortion
300 Hz — 2400 Hz ) +2.5dB~ -0.5 dB
400 Hz — 2200 Hz +1,25 dB — -0.5 dB
600 Hz — 2000 Hz less than 10.5 dB

(Reference frequency : 1000 Hz, sending and receiving side
respectively)

Total Noise

The total weighted noise, measured on a combination of sending

and receiving equiprhent.' shall not be less than 500 pw,

Lenearity

'Thg linearity of the'equ.ipment'is specified in 5.5.3 (3) (f)
Voice.F;equency Harmonics; ' |

The voice.fre‘qu'ency'harmonics are specified in 5.3.3 (3), (h).
Carrier Leaic |

The carrier leak is specified in 5.5.3 (3), (e).

Linear Crosstalk | .

The linear crosstalk is spegif_ied in 5.5.3 (3) (8).

Power limifter

The power limitter circuits shall be provided which limit the

signals more than + 10 dBmo against the sending line,
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)] Signaling system (I.C.S.C. -30 -33E)

- (D) Sending unit’
sending frequency 2280 Hz + 6 Hz
sending level -6+ 1 dBm0
sending dial speed 10 + 2 impulse per second -

sending dial pulse ratio 33/66  10% make-break ratio
(ii} Receiving unit '

The signalling receiver shall operate within 10 mS on re-
ceived signals that meet the following conditions: 2280 * 15 Hz at
a level of -6 +7 dBm0. '

The receiver shall not operate on received signals that meet
the following conditions:

2280 * 15 Hz at level loss than - 28 dBmO signals outside
the frequency range 2280 T 150 Hz at level of -6 £ 7 dBm0O

The receiver shall operate satisfactorily in the presence of
steady noise at a level not exceeding -40 dBmOp.

(k) Standard level diagram

The Tenderer shall describe the level diagfam of voice and

signalling.

(2) Voice Frequency Telegraph Translating Equipment

(a) The equipment, combining with telephone order wii‘e equipment'
described in 5.5.5 (1) (a) ablove, shall establish five (5) each telegraph
channels in the upper band of eaéh coordination channel by means of
frequency division.

The lower- band of the coordination channel shall be used for

a telephone channel.

(b) The equipment shall be furnished with dividing' and combining

circuits for the telephone and telegraph channels mentioned above.

(<) The electrical cha.racteristics' specified in (f) below, shall not
be adopted for charécteristics including dividing and combining cir--
cuits mentioned above. _

The Tenderer shall state overall charat:teristics_, including

dividing and combining circuits, in his offer.
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(d) The telegraph channel shall be frequency-shift modulated voice

frequency telegraphy, the modulation rate of which shall be 50 and 75
bauds,

(e) The equipment, in case of transmitting, shail modulate carrier
frequency by receiving a ground from the external circuit and ir case
of receiving, it shall send a ground to the external circuit by receiv-

ing a modulated signal.

(f) . Telegraph Circuit Characteristics

(i) The number of channels and line frequency band shall covers
maximum of five (5} channels. The nominal mean frequency shall
be 2,700 Wz, 2,820 Hz, 2,940 Hz, 3,060 Hz and 3,180 Hz.

- (ii) The shift frequency shall be as follows at the sending line
side:
Nominal mean frequency +30 Hz relative A polarity;
Nominal mean frequency - 30 Hz relative Z polarity.
The deviation of the each frequency, including. initial varia-
tion, shall be within * 3 Hz.

(iii)  The shift bandwidth shall be within 60 Hz T 3 Hz.

(iv) Total Distortion

The total distortion, looping the sending line side to the re-
ceiving side at a nominal level diagram, shall not exceed 8 % at
50 bauds and 10 % at 75 bauds. S

(v) Frequency Shift Modulator

- The oscillation frequency of this modulator shall conform to
paragraph a. above. "A' polarity frequency shall be sent in case
of no DC telegraph signal. '

{vi) Relay Circuit

'DC telegraph current shall be sent by the relay circuit signal
received from the former stage.

(vil) -~ Other characteristics

The characteristics shall conform to a standard of 120 Hz
spacing 50 bauds FMVFT of C.C.I.T.T. Recommendation R. 35,

() ' Alarm Circuits.

Terminal shall be provided which indicates alarm for the level

down by: 7 to 10 dB in the telegraph'.rec'eiv_ing carrier as well as for
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sending earth potencial to the out side of this equipment, For the fuse

disconnection, only the earth potencial is sent outwardly.

(h) The Tenderer shall [urnish the level diagram of the equipment.
(3) Telephone order wire exchange equipment
{a) ~ This equipment shalli connect the engineering service circuits

with other earth stations and the order wire circuits with central
circuit to the telephone set at the intraterminal in the earth station.
It shall also include the orderwire equipment for the maintenance

and operation in the earth station,

(b) ‘Construction
(i) ~ Inter earth station engineering service circuits:
Sending side - 4 channels
Receiving side 20 channels

(all of 4W R/D, dial omnibus, speaker calling are possible).

(i1) To central station:
Send and receive 3 channels
(iii) | Telephone set i 2 sets (final 3 sets)
(v) In station telephone set (4W R/D) 6 set (final 10 sets)
{c) | Selective call signal system to earth sfations (4W dial omnibus
system) ' . '
{i) Seizing signal S 150 to 200 ms
(i) Cut down signal more than 700 ms
(iii) Dial impulse speed 10 T 1 pps
: make ratio 33 ¥ 5%
pause time more than 250 ms.
(d) Telephone set _
(i) This equipment shall be accommodated in thé television con-

trol and monitor console and connect to other earth stations (to 10
stations} in-station 4W/R/D circuit of 10 channels and communica-
tion circuits of 3 channels to the central station.

(ii) Push button switch to select station for the item (i) shall be
provided. The lamp shall light up on circuit busy, flash on receiv-
ing and put out on completion.
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(iii) Monitoring speaker, dial shall also be mounted and trans-
mitter and receiver attached.

(iv) The switching equipment shall be driven by the selection
switch of this equipment and all of the operation shallbe performed
automatically.

(v) The transfer of the circuit against earth station to instation
telephone board or to the central station shall be possible.
(e) Instation telephone set

(i) This set shall be mainly used for in station orderwire and
consisted of 4W /R /D.

(i) This set shall be able to incorporate into other communica-
tion equipments (refer to the drawings)
Antenna pedestal 1
Television Test Bay 1
Power supply room 1.
Multiplexing terminal
equipment room 1
Telephone test bay
Control and monitor bay 1
(iii) This set is provided with switches and pilot lamps that can

select 10 stations and lamps and buzzers shall be used together as
calling information. '

('iv) It shall be capable of monitoring and, at the same time con-
nectable to speaker,

(H) Telehpne order wire switching equipment

(i} This equipment shall have the functions  of automatically
selecting the opposing earth station and central station and the

telephone sets and in-station telephone sets and connect them as
stated before. ' '

(ii) Since the transmission path to the earth station is the multi-
distonation, the correspondence between the sending and receiving
shall also be performed by this exchange device.

(iii) . It shall generate the ring back tone and the -busy tone etc.
(4) Telegraph Orderwire Exchange Equipment
(a) The equipment shall consist of telegraph operator position and

telegraph switching equipment.
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(b)

The telegraph operator position shall be composed of tele-
printer, control unit and teleprinter’s desk,

The quantity shall be two sets of each,

Teleprinter -
(i) Type and quantity
The type and quantity of teleprinters shall be as follows.
Besides, accessories including tape wind ‘reels shall be
provided.
Page printer with keyboard, tape pugching function and auto
tape transmitting attachment.

(ii) Signaling Conditions

The code, transmitting letter, .figure and mark used with
the teleprinter above, shall conform to the international Alphabet
No, 2, It shall use a start-stop of 5 units (7.5 units for trans-
mitting).

(iii) The signaling voltage and current used shall be both double
current type and single current type with a voltage of 60 volts and
current of 20 mA, . '

(iv) - The communication system shall be simplex system.

(v) The modulation speed shall be a nominal 50 bauds. It shall
also be capable of using 75 bauds. ‘

(vi) Other functlons

The teleprinter shall be capable of keyboard operatlon and
using answer -back function.

M01eover the teleprinter shall be capable of play- back and
unattended service. _

(vii) The control unit shall be capabke' of contfolling the following,

(viii) The control unit shall furnish the telegraph order wire cir-
cuit selection keys. The unit shall be capable of selecting the
required destination telegraph order wire circuit via telegraph
exchange equipment by the key. .

(ix) -~ The unit shall provide an incoming call indication lamp for
each circuit. However, this indications shall be switched off after
traffic clears. '

(x) Teleprinter's Desk

The teleprinter's desk shall be fixed type and the teleprmter _
and the control unit shall be arranged on/in the desk.
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{xi) The unit shall be capabie of send monitoring and local testing
easily,

(xif) .The unit shall be installed in the teleprinter's desk for easy
control.

(c) Telegraph Switching Equipment

(i) The equipment shall connect with a destination circuit and

an operator position by operating the circuit selection key of the
control unit,

(ii) The equipment shall automatically select and connect from
a destination circuit to a free operator position.

(iii) However, before connection with a destination circuit and
an operator position, the equipment shall test whether the circuit
is free,

(iv) When incoming call from a destination circuit an audible in-
dication shall be provided. These indications shall be switched off
after traffic clears. However, the audible indication shall freely
be switched off by manual, '

(v) The exchange equipment shall connect initially two operator
positions to 7 destination telegraph order wire circuits, and 2 cir-
cuits for central station.

(vi) The final capacity of the exchange equipment shall be capable .
of accommodating 3 operator positions and 10 destination circuits,

(vii) ~ The number of telegraph order wire circuits for exchange,
For other earth station‘
sending side ' 8 channels (final 10)
receiving side 28 channels (final 40)
For central office .
send and receive = - 2 channels (final 3)
operator position - .. 2 sets (final 3 sets)
(d) Inte.r'national‘Telex Equipment
(i) The telex circuit shall be connected with the destination

circuit via order wire circuit between the central station and the
~earth station, and the telex exchange equipment at the center
station. '

(ii) A telex operator position for the earth station will be pro-
vided by the ANTELCO.

(iii) As the transmitting and receiving units for the telex circuit
to be installed at the central station and the earth station, one set
of each unit shall be provided. The set-up positions of each unit at

the .earth station and the central station will be designated by the
ANTELCO. ' ‘ '
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(iv) The units shall be capable of sending a telegraph signal to
the order wire circuit mentioned in 1. above by means of modulat-
ing a carrier frequency with a DC signal from the teleprinter, and
shall be capable of demodulating a telegraph signal to a DC signal
able to operate a teleprinter. '

(v) The units shall have hybrid circuits.

5.6 SPADE Terminal System

5.6.1 General

SPADE (Single Channel per Carrier PCM Multiple Access Demand
Assignment Equipment) is a kind of the Demand Assignment Multiple
Access (DAMA) satellite network.

In SPADE system, a chosen satellite RF frequency band (36 MHz) is
divided on the basis of assighing a single voice channei per RE carrier,
The RF band, thus_ divided, forms a "pool" of frequéncies. The SPADE
system is fully variable, allowing all circuits to be selected by any station
on demand. The modulation is PCM/PSK/FDMA. The system does not
require a central. station for system control, but instead uses a Demand
.Assignment Signaling and Switching Unit (DASS) for self-assignment of

- channels based on continually updated channel allocation status data pro-
vided via a Common Signalling Channel (CSC). The CSC is PDM/PSK/TDMA
circuit. The CSC is used to transmit the assigned burst at assigned time
for one station and to continuously apprise each earth station DASS of the
avai'lability of pool channels and to establish links directly with other
‘stations. A maximurﬁ of 49 DASS units (i.e. 49 signalling bursts on the Cs5C)
may be operated in each demand assigned pool. Up'tol a maximum of 60

terrestrial circuits may be terminated at each DASS unit.
Table 5.10 shows the SPADE Terminal System Configuration.

_ A SPADE terminal consists of the Common Equipment, Full Duplex
Channe!l Unit, Terrestrial Interface Unit, Maintenance Center and Tele-
typewriter.. ' i | -

‘The Common Equipment is a key equipment of the SPADE terminal

and it controls all other equipments.

~134—



Table 5.10 SPADE Terminal System

No. ' Subsystem Remarks
1 Terrestrial Interface Unit (TIU) C.C.LLT.T. No. 5 Signalling
2 Demand Assignment Signalling

and Switching Unit (DASS)

3 Channel Unit (CHUS 3 channels (12 channels final)
4 IF Subsystem (IFSS)
5 Time and Frequency Unit
| (TFU}
6 Maintenance Center (MC)

The Full.Duplex Channel Unit converts the voice signal into PCM
‘and then PSK-modulated signal for its transmitting circuit, The receiving

circuit of the Channel Units functions in the reverse way.

The Terrestrial Interface Unit is interfaced with the terrestrial

circuit which works with C.C.LT.T. Singalling No. 5.

. The maintenance center is used to control, monitor and maintain the
SPADE terminal. More over the status of each equipment is displayed on

the display panel of the Maintenance Center.

Fig. 5.11 shows the configuration_diagram of the SPADE terminal

system and Table 5.11 shows the SPADE characteristics and transmission

parameters.'

5.6.2 Interface Condition

The SPADE terminal has two main interface points, IF subsystem
-interface and TIU interface. The former interface with the up-converters
of the earth station and the latter with the terrestrial link. The conditions

of transmit and receive interfaces with the IF subsystem are the following.
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Frequency ' 70 MHz t 18 MHz
Impedance 75 ohms unbalanced

return loss not less than 26 dB
As those of TIU are the following: -

4 wire VF interface

Impedance ' 600 ohms balanced
return loss ~ not less than 26 dB
frequency : 0.3 to 3.4 kHz

The Tenderer shall state the level of both interfaces.

Fig. 5.12 shows the interface between earth station and SPADE

terminai equipment.

5.6.3 Requirements

(1) Initially CHU can provide 3 channels and finally can expand up to

12 channels with CHU panels addition.

(2) The specification of this system shall be based upon COMSAT's
R.F.P. "Contract CSC-ESOC-200" and related documents.

5.7 Other ltems

(1) Intermediate distribution framé (IDF), patching bay and inter-
mediate battery s'upply bay (IBS) shall be provided that are necessary for
the interconnection of the equipments installed in each room,

The Tenderer shall offer the room name and number to be in-

stalled.

(2) Major alarm and minor alarm shall be distinguished as follows:

(a) Major alarm is in the event of failure of both normal and emer-

gency.
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(b) . Minor alarm is followed by change-over from normal to emer-

gency.

(3) Abbfeviated symbol for using purpose shall be printed to the

indicators, meters, switches, adjusting screws etc. of each equipment,

(1) Control buttons in every control bay and monitor console shall be _

provided with the lamp embeded type with display functions,
{5) Lift of disptay lamp shall be at least 2000 hours.

(6) Color codes for the status display lamps with each equipment shall

" be in compliance with the following standard,

(a) Operation " Green

(b) Stand-by : White
' {c) Maintenanée Yellow or amber
(d) Fault Red =
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Table 5.11 - SPADE CHARACTERISTICS AND TRANSMISSION PARAMETERS

~ Parameter _ Requirement
Audio Channel Input Bandwidth 300-3400 Hz
“Encoding 7 Bit PCM

A=87.6 Companding law

Modulation Four Phase Coherent PSK
Ambiguity Resolution Unique Words
Carrier Control _ ' Voice Activated for voice channels
Channel Spacing 45 kHz + 50 Hz
Bandwidth unit 45 kHz
IF Noise Bandwidth . 38 kiz
Required C/T per channel at
threshold . -169.8 dBW/OK
C/T per channel at nominal
operating point - =167.3 dBW /9K
Threshold C/N in IF Bandwidth | 13 dB
Threshold Bit Error Rate | 107
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CHAPTER 6 = PERFORMANCE CALCULATION

6.1 General

In order to realize an Earth Station satisfying the transmission
performances stipulated in 4.3, the Tenderer shall design system with the

following in mind, then present the results.

6.2 Performance Parameter

6.2.1 Allotment of G/T in the Receiving System

G/T of the Earth Station was prescribed in 4.2.1. The Tenderer
shall propose the antenna gain, loss of feed system, matching conditions,
antenna noise temperature_énd receiver noise temperature needed for as-
suring the above. In this case, the stipulations in 4.2,2. and 4.2.5 shall be
satisfied, and at the same time, the antenna gain, antenna noise and receiver

noise shall be defined,

6.2.2 System Margin

The Tendefer_shall calculate the system magin estimation for the
gateliite loop link according to the transmission parameter appearing later

on.

6.23 Noise Allotment for Telephone Link

The Tenderer shall clarify distribution of the noise in each. sub-
‘system. The Ténderer shall also correspond each allotted figure to the

‘electrical performances of each equipment comprising the subsystem.

6.2.4 Standard Allotment for Television Link

Referring to the television link, a similar standard allotment plan to
cope with individual ‘earth station facilities shall also be clarified. The
c_[arificatiqn shall indicate how to correspond each allotted figufe to the

electrical performances of each eql_lipment comprising the subsystem.
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7.1

CHAPTER 7 POWER SUPPLY SYSTEM

General

The present incoming facilities receive the commercial power of
3 phase, 22.9 XV, 50 Hz at the power substation via the pbWer pole in the
vicinity of the station property line through the aerial line from 22.9 KV
distributor used only for earth station at AREGUA substation and breaker
at input of Power Substation decide the responsibility limit of the earth

station,

The power supply to the station facilities is provided separately to
the communication and associated facilities by high voltage step-down
transformer after stepping down to 220 V, 50 Hz via the voltage distribution

of future enlargement for second antenna.

The Monitor/Control board for remote-controlling the outdoor sub-
station and diezel engine generator, and monitoring all equipments and the
Low voltage distribution boards shall be installed in the electric power

rocm:.

For the normal power supply, the commercial power will be used.
and if the commercial power failure occurs, the power suppiy shall be

switched automatically to the diezel engine generator

The power supply system shall permit_. to add the low voltage distri-
bution boards and the diezel engine gerierafo‘r in the future enlargement of

installation.

The protection of technical ‘equipments against interridption during

the commercial power failure shall be provided.

A system des.ign utilizing a dual rectifier batfery set for supplying
the main.DC 24 Volts power requirements of corhmun_ication equipments
and a duél_l rectifier battery inverter set for supply_ing AC power require-
ments of two of low noise amplifiéré, Teiephoné' transmitter, SPADE
tranémitter, SPADE terminal equipment, TV monitor, TV contfol, etc. sﬁall

be provided. - : .
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7.2  Scope

The scope of the work for construction of power supply shall be as

follows.

(1) Complete power configuration necessary f[rom substation to low
voltage distribution board to deliver adequate power for site with the
reliability required for continuous full time commercial operation, full

consideration of safety operation and maintenance,

{2) All proposals shall include a complete detailed description of de-

sign feature, equipment, ratings, power estimates.

3) Special attention in accordance with the system design and equip-
ment characteristics to assure that voltage and frequency limits, transi-
ent and surge currents remains within the requirements of the technical

equipment.

(4) Capability for installing the equipments of the second antenna shall

be provided.

(5) The performance tests of all equipments s'hall be conducted and
measurement devices necess_ary, including dummy load, shall be pre-

pared..

(6) All electrical installation shall be in accordance with local re-

quirements and regulations in PARAGUAY.

(7) Parts employe_d shall take into consideration local environment
(subtropical) of the site and be simplified as far as possible so as to

facilitate procurement, maintenance and cost saving.
(8) Accessories and spare parts

The equipments shall be provided with accessories and spare parts

required for operation and maintenance for two years and approved with

respect to quantities.
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The spare parts to be supplied shall be packed tightly so as to
withstand 'long term storage and marked with part name, quantities and

notes for storage.
(9)  Coating

The equipments shall be coated with dust proof paint so as to with-
stand the local environmental conditions. As for paint color, the color

samples shall be presented for approval.
(10) Documents

The contractor submit documents as following.

(a) Report of completion

(b) Photographs of completed facilities

(c) Instruction manual for equipments (including drawings and part
descriptions)

(d) ' List of spare parts

7.3 Technical Requirements

Fig. 7.1 shows the power éystem. This power system consists of
the substati'on equipment at the outside of diesel engine generator, non-
break DC equipment, non-break AC power equipment, low voltage distribu-
_tion board and Monitor/Control beard in st'ation.bu_ilding' described in Table

7.1.
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Tahle 7.1

Power Supply System

No, Subsystem Items Remarks
1 Power Substation Step down transformer
Line voltage Regulator
Breaker
Others (lighting, control, etc.) 7.3.1
2 | Diesel Engine Generator The thing in itself
Control, Fuel tank, Others $7.3.2
'3 | Non-break DC power The thing in itself
Equipment Control, Battery, Others 7.3.3
4 | Non-break AC power The thing in itself
Equipment Control, Battery, Others 7.3.4
5 | Low voltage Distribution The thing in itselfl
Board Control, Others 7.3.5
-6 Monitor /Control Board The thing in itself
: Control, Others 7.3.6
7 | Miscellaneous
7.3.1 Power Substation

An enclosed power substation including step-down transformer, line

voltage regulator, breaker being cubicle type, arrester and lighming pro-

tection shall. be provided special regard of electric shield and protection of

snak's invation etc,, referring to Figs. 3.1 and 3.2, and 8.4.4 should be paid

to the fact that the receiving power voltage is very high in respect of con-

struction of power substation.

The details including conditions mentioned below at least shall

design and submit for review and approval.
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(1) Step-down transformer

Items

Standard

Remarks

Quantity
Type |
Frequency
Output
Rating
Voltage
Primary
Secondary
Tape Voltage
Connection
Primary |
Secondary

Others

2y  Line Voltage ‘R'egu lator

Items

Standard

Remarks

Quantity
Formation
Operating System
Rating'
Type. |
Capacity
Line Capacity
'Frequency
Voltége
Line Voltage
Adjust Voltage

Other
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(3 Breaker

Items : Standard Remarks

Quantity

Formation

Type

Voltage

Current

Interception Capacity

Other

(4) Others

(a) Lighting system

(b} Control system

7.3.2 Diesel Engine Generator

Diesel engine generator is capable of carrying the station load.
"Those controls shall provide for automatic starting and assumption of sta-

tion load upon failure of commercial power.

" The transfer between Diesel engine generator and commercial
power shall be provided for the purpose of uninterrupted load transfer in

putting units in and out of service and shall be manual operation.

" A fuel tank, having capacities of one week shall be provided and will

be described in 8.4.8 in Chapter 8.

The details including conditions mentioned below at least shall be

designed and submitted for review and approvél.
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Items Standard : Remarks

Quantity

Formation

System for engine
Starting system for Engine
Cooling System for Engine
Type for Generator

Output Voltage

QOutput Capacity

Power Factor

Phase

Frequency

Excitation System

Others

7.3.3 Non-Break DC Power Equipment

A Complete dual rectifier set shall be provided.” The set shall be of
redundant module design utilizing _static components and a floating béttery
rated to provide a continuous DC supply during commercial power system

transients and interruptions.

If one of 2 modules fails, the failed module is cut off immediately
and automatically with an audible alarm from the circuit, and the other

module continues to supply power for communication equipments.

The batteries shall be sized for a minimum of 10 minutes operétion

at the units full load ratings.

The details including conditions mentioned below at least shall be

designed and submitted for review and approval,
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Items _ Standard ' Remarks

Type and Formation

Rectifier System

Cooling System

Rating
AC Input

Phase

Voltage

Voltage Regulation
Power Factor

DC Our -put

Florting Charge System
Equalizing Charge System
Voltage

Current’

7.34  Non-Break AC Power Equipment

The equipment shall be modular and static in'design.-The design and
rating shall provide for continued and yninterrupted power supply upon fail -

ure (or removal for maintenance) of one of the modules,

If one of 2 modules fails, the failed module is cut off immediately
and automatically with an audible alarm from the circuit, and the other

_module continues to supply power for communication equipments.

‘In case of failure or routine maintenance a manual by apss circuit .

is pr0v1ded Separate Ly.

_ The details including conditions men.tioned below at least shall de-

sign and submit for review and approval.

The batterxes bemg always kept as floatmg shal[ be 51zed for a

: mmlmum of 10 minutes operation at the units full load ratmgs
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Items ' Standard

Remarks

Quantity

AC Input

Voltage

Voltage Regulation
Capacity '

Phase

DC Input
Voltage

Voltage Regulation

AC OQut-put
Capacity
Voltage
Voltage Prec.ion
Freguency
Frequency Precision
Wave Form Distortion
Instantaneous Voltage Repgulation
Response Time
Phase’ |

Others (Noise etc.)

7.3.5 Low Voltage Distribution Boards

Low voltage distribution boards which are cubicle type contain main
incoming circuit breaker for A.C. Technical, A.C. associated facilities and

D.C, Technical power at the top part of the hays. Distribution breakers for

each rack, plus spares of 30 %, are located below the main breakers.

The details including conditions mentioned below at least shall de-

sign and submit for review and approval.
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Items Standard Remarks

Quantity
Formation
Type
Voltage
Meter

Breaker

Others

7.3.6 Monitor/Control Board
The monitor/control board shall design considering following things.

(1) The measuring apparatus are logically arranged to be monitored
easily. ' '
(2) The control switches are also logically arranged considering an

engineering and personnel safety.

(3) The operating conditions of the power system are indicated by

operating indicators.

(4) - If the power system should get a trouble, the fault indicator indi-
cated the kind of fault with audible alarm. The fault indicator should be
installed also in the communication equipment room. The details
including conditions mentioned below at least shall 'design and submit for

review and approval,

Items _ Standard’ Remarks

Quantity
Formation

Main Apparatus -

Others
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CHAPTER 8 EARTH STATION BUILDING AND RELATED FACILITIES

General

The earth station building and related facilities will be accommo-
dated the entire satellite communicaticns equipment and auxiliary equip-
ment "and facilities as well as personnel working in the station so that

smooth implementation of the earth station operation shall be ensured.

This s_pecific'ation concerns the outline of construction work for the
station building and related facilities which shallbe designed with reference
to the accompanying drawings of Figs. 8.1 and 8.2, standards and. references
available as well as the related codes ahd regulations effective in Paraguay

and Japan.

The Tenderer submit not only to items to be executed on the ground
of design and construction, but also to the trivial parts and those not des-

cribed but to be included naturally.

8.2 Scope

Soil investigation prior to the construction of earth station building -
and related facilities, the installation of building service eQuipment, and

others are all included in this scope.

Table 8.1 shows details of this scope.
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Table 8.1

Power supply system

No. Subsystem ltem Remarks
Soil {nvestigation Landscoping _
1 Soil Investigation (grading, terracing. planting of gass native 3.3
shrubs and trees In appropriate spots)
Butlding included Antenna Pedestal 8.4.1
Office Houge of Station Manager 8.4.2
Guard House ' 8.4.3
Power Substation 8.4.4°
Drainage 8.4.5
Storage for Storing Various Oils 8.4.6
Earth Station Building and L
2 Related Facilities Garage B.4.7
Fuel Tank 8.4.8
Fence and Guate 8.4.9
Hoisting Towers 8.4.10
Lighting 8.4.11
Water Supply and Distribution 8.4,12
Grounding 8.4.13
Others (Board for Information, Fireplace for
burning up. Weather lnstrument Shelter, 8.4.14
Tower for measuring Wind Direction and o
Velocity, Micro Tower)
Clocks 8.5.1
Fire Protection 8,5.2
Alrconditioning 8.5,3
Farced Ventilation 8,5.4
" Forced Exhaust 8.5.5
Sanitary and Sewing 8.5.6
Provision for Light Refrechment 8.5.7
Telephone Plant 8.5.8
Locking 8.5.9
: Safet 8.5.10
3 Building Service Equipment s
: . ' : : Hoists " 8.5.11
Miscellanenous
{1} Projection
. {I}-1.. 35 mm Slide Projector x 1
{1)-2 16 mm Filin Projector x 1
(1)-3 8 mm Film Projector x 1
(13-4 Screen Projection Set x_1 .
(2) VHF Radio Equipment for Countermeasure 8.5.12
against Calamities x 2.
(3} Fournitures
(3)-1 Workbenchs
{3)-2 ~ Machanics Tool Set
{3)-3 Cart Maintenance of Equipment -
(4) Chairs
(5) Oifice Desk
{6) Lockers
Parking Place’ 8.6.1
4 - Others - Sidewalks 8.6.2
Roads 8.6.3
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8.3 General requiremen'ts'
8.3.1 Buileint Orientation

The typical layout of station building and related facilities are shown

in Figs. 8,1 and 8.2.

The building orientation shall be considered direction of preventing
winds, natural light, site layout in connection with location of equipment, and

intake and exhaust duct, window, and etc,

8.3.2 Design

The design and construction of all foundations and structures shall
be in accordance with the environmental conditions shown in Figs. 3.1 and

3.2 in CHAPTER 3.

The desigh of structures should be especially modern, functional,

suitable for use in the area.

8.3.3 Construction for Fira Resistant

The constructions shall be fire resistant with minimum of one hour

rating.

8.3.4 Building Floor

The building floor shall be designed for maximum efficiency of
operation function so as to preclude interference between the various work
functions. The floor covering shall be suitable for the function of the area

where installed.

The room with electrical equipment shall be provided with vynilas-

bestes floors tile or alternately asphalt tile.

At those rooms, the concrete floors are deemed adequate, con-

crete floors shall be surfaced, hardened and painted with epoxy.
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8.3.6 Painting

The painting shall be of the type used in modern industrial plants

| and shall be subject to approval,

The building interiors and exteriors shall be painted throughout the

facilities. The color samples shall be provided for final approval,

8.3.6  Air Intake and Exhaust Openings

Air intake and exhaust openings shall be protected with hoods
against wind, driving rain. The bird and insect screen shall be corrosion

resistant that will not require frequenct refinishing.

8.3.8 Exterior Window

Exterior window shall be provided wherever practical to permit
natural ventilation during the period of good weather. Non-metallic insect

screen shall be provided for all such window.

8.3.9 Materials Employd

: Mater1als employed, taking into account of local environment (sub-
troplcal) of site, shall be simplified as far as posmble S0 as to faclhtate

procurement, maintenance and cost saving.

8. 4 Requlrements

8.4.1 Bmldlng Included Antenna Pedestal

Fig. 8.2 is typical layout of facilities arrangement and building. The
building shall be of one-story reinforced concrete, the tenderer consider-
1ng the capability for installing the equipments of the second antenna in the .
future, and bulldmg and antenna pedestal shall be constructed in a united

_ whele, with both structures lmked together. The antenna pedestal shall be

constructed on the foundation which is built strong enough to support the

- antenna structure.
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The earth .statio.n building shall acconﬁmodate the communica.tion-
equiprﬁent room, control room, engineering office, ‘administration office,
manager office, guest room, sleeping room, meeting _room,dinn'i_ng rooin;
toilet room included shower room,electric power room, diesel engineroom,
and antenna pedestal included storage room. Floor load, ceiling height,
floor wiring channel and insert shall be designed in consideration of equip-
ments and other facilities to be installed in each room and described in

the Tender.

8.4.2 Official House of Station Manager

Official house of station manager shall be the house of one-story and
be made of brick and be provided for the area of floor of _100m2, kitchen-

ware, and necessary furnitures.

8.43 Guard House

Guard house shall be provided a good view of incoming traffic from

both direction and as much of the entire station as practical.

The guard house shall be one-story and be made .of brick, and be

2

provided for the floor having 12 m“ wide and necessary furnitures.

8.4.4 Power Substation .

Power substation shall be one—sfory and be made of brick. Area of
~ floor shall be provided in accordance with the details of transforming sub-

stations equipment described in CHAPTER 7, Power supply system.

845 Drainage

Drain'age suitable for the site shall be provided. Consideration shall
be given to adequacy of drainage to eliminate standing water. Drainage
ditches shall be grubbed and be so constructed that minimum annual main-

tenance will be necessary.
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8.4.6 Storage for-Storing Various Oil
Storage for storing various oils shall be one-story, made of brick
and be provided for the floor having 172 m? wide.
8.4.7 Garage

Garage shall be one-story, made of brick and be provided for the

2

floor having 72 m* wide,

8.4.8 Fuel Tank

Fuel tank having enough capacity to supply fuel of one week for

Diesel engine generator shall be provided and installed under the ground.

8.4.9 Fence and Gate
Fence in the boundaries and gate beside the guard house shall be
provided.
8.4.10 Hoisting Towers

. Three hoisting towers shall be 'provided.

] 8.4.11 Lighting

- All building area flood lighting shall be controlled on an area com-
‘mon feeder so that lights can be con_trollé_d from some control points.

Emer'gency lighting system operated by battéry power shall be also pro-
vided. ' '

Mercury vapor weatherproof luminaries shall be provided for ex-

terior illumination.

Power receptacle shallbe located through out facilities in accessible

‘locat'ion in order to provided to portable equipments.

—155-



8.4.12 Water Supply and Distribution

A water well, tank, pump and distribution including piping fixtu_res
and valving shall be provided. The water system for fire protection pur-

poses including hydrants and water storing tank shall be also provided.

8.4.13 Grounding

Three grounding systems shall be provided. Their impedances

under any soil conditions are as follows,

(1) Power source system' " less than 10 ohms
(2) Communication system less than 2 ohms
(3) Arrester system ' less than 10 ohms

8.4.14 Others

Others consist of board for information, fireplace for burning up,
weather instrument shelter, tower for measuring wind direction and velo-

city and micro tower,

8.5 Requirements of Building Service Eqdipment
- 85.1 - Clocks

All clocks having one second hand provided in the communication
rooms or thirty second hand provided for the other rooms shall be con-
nected to the standard time equipment and their faces shall be 30 cm in

diameter. The exact location shall be subject to approval.

8.5.2 Fire Protection

The fire protection include autorﬁatié fire detectors, smoke detec-.
tors by which alarm located in the areas are worked, adequate hydrénts and
water storing tank as described in 8.4.12, and facilities for fire extinction
and chemical extinguisher. The exact location and details of fire protection

and alarm system shall be subje’ct to approval.
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8.5.3 Airconditioning

_ Airconditioning facility provided in antenna pedestal shall be
gatisfied following conditions excepting diesel generator room, battery

room and toilet room,

(1) to be 24 hours airconditioing system
(2) . to be 20 T 2°C for temperature
3 to be 40 to 60 % relative humidity

Capacity and other shall be determined in consideration of the con-

sumption of all equipment installed. '

8.5.4 Forced Ventilation

Forced bentilation shall be provided in order to keep a rise of in-
door temperature of electric power room, battery room and diesel engine

generator room within 3°C of outdoor temperature.

. 8.5.6 Forced Exhaust

Forced exhaust shall be provided in storage and toilet room.

8.56.6 Sanitary and Sewage

Sanitary and sewage disposal whose capacity will be for 100 persons

on infrequenct basis shall be provided.

8.5.7 Provision for Light Refreshment

The equipment of boiling water for serving light refreshment and
preparing coffee and tea, the refrigerator and kitchenware shall be pro-
vided. Hot water gotten by the equipment of boiling watex shall be provided

for shower and taps in the toilet room.
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858 Telephon Plant

Automatic telephone plant being able to interconnect with public
telephone network shall be provided. But the interconnection of the telephone

plant and public telephone network will be made by ANTELCO.
Automatic telephone plant system shall be developed and submitted
for getting approval of ANTELCO.
859 Locking
Locking including a master lock shall be provided for building and

others necessary and developed and submitted for approval of ANTELCO.

8.5.10 Safety
The contractor shall give particular consideration in all phases of
design to safety devices and protection for personnel and equipments.
' 85.11  Hoists

Hoists shall be rpovided at the equipmeht part and the ceiling of the
diesel engine generator room and developed and submitted for approval of

ANTELCO.

86 Other R_eduirements
8.6.1 Parking Place

Parking place for 30 cars shall be provided.

8.6.2 Sidewalks

Sidewalks shall be’ placed. so as to adequately provide for the ex-

pected traffic patterns and provided along the roads.
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8.6.3 Roads

Roads shall be paved, retained for heavy truck traffic such as in

case of fuel oil deriveries and for right band traffic.

8.7 Spare Materials

Spare materials for future touch-up and replacement for each type
and color from the same lot shall be provided as foliows; tile - 5% but not

less than one unopened container,

Spare materials to be supplied shall be packed tightly so as to with-
stand long term storage and marked with material name, quantities and note

for storage.

8.8 Documents'

- The contractor submit related documents as following -

() Completion drawings and reports
(2) Photograph of completed building and others
(3) Detailed description

(4) - List of spare materials
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CHAPTER 9 MICROWAVE CONNECTING LINK

9.1 General

This- 8 GHz (or 11 GHz) band single-hop microwave connecting link
is provided to link the earth station and the central station covering the

distance of 25 km.

This microwave contiecting link is consist of two systems. One of
the systems is used for telephone and telegraph transmission. The other is
not only used for television transmission, but also is used for telephone and
telegraph transmission by a frequency diversity method of selecting the

desirable signal to noise ratio at the receiving terminal.

This microwave connecting link, as shown in the overall block
diagram in Figs. 5.10 and 9.1 is installed independently on th= earth station

and the central station. Mutual transmission is made possible,

This microwave connecting link must be designed for high relia-
bility, security, easy operation and maintenance. The equipment in the earth
station and the central station shall be desinged with all-solid-state, -and

are practicable provided with the function of automatic switching.

-When the expansion of system is required in future the microwave
connecting link will be aveilable without a particular change in design, It
shall meet the recommendations of C.C.LT.T. and C.C.LR. in addition to

the requirements described in this Chapter.

9.2 ' Scope

This work .covers manufacturing and mounting of equipment,
materials and all deviceé supplied by contractors. That is, the followings
shall be carried out in respect of mounting of the microwave connecting
link: Site investigation, preparation, design, manufacture, assembly, ad-

justment and test of the link.
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Cn the Central Station side, the microwave tower will be erected
utilizing a 65 m high new tower which will be constructed in the near future.
On the earth Station side, the tower shall be erected on the roof of the -

station building or somewhere nearby.

The Tenderer shall provide a configuration which contains clearly
" defined interface, in all other respects, consolidation with other equipment

systems in the Earth Station and in the Center Station.

This consolidation shall be extend to equipment layout, power supply
arrangement, testing, alarm and monitoring arrangement, and test equip-

ment.
(1) Site investigation

In deciding the site and height of antenna tower at the earth station
the Contractors shall carry out investigation on the basis of the antenna
tower which will be erected at the central station. The final decision

shall be approved by ANTELCO.

(2) The Contractors shall state the following items in respect of

design, manufacture, assembly and adjustment:

(i) Antenna system
(i) "~ Tower design

It is necéssary to design and estimate the construction lay-
out of the tower which shall be erected on the roof of the earth
station building and somewhere nearby.

(iii) Block and level diagram of all systems
{iv) Supervisory and design of control system
(v) : Measured pbint_s for test and interface between the micro-

wave connecting link and other devices in the earth station and
the central station :

(vi) Performance computations of telephone and television .
(vii) Power supply

(viii) Measuring instruments for maintenance
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9.3 System Capacity

One of the microwave connecting link systems is provided for tele-
phone and telegraph transmission and its capacity is equivalent to 120
channels. However, 60 channels shall be used as an installed capacity in
the beginning. ‘The other system, provided for television service, is used
in frequency diversisty system parallel with the above system as spare for
telephone and telegraph transmission. However, when the said system is
used for television transmission, it is free from telephone and telegraph

transmission.

The said 60 channels are provided for the following service:

Telephone & telegraph 24 ch
Order wire ' : 12 ch
TV -audic & order wire {(spare) 12 ¢ch
SPADE _ . 3 ch
Reserve 9 ch

Total - | 60 ch

The television trans.rniss_ion'shall be designed so that monochrome
television 525/60, 625/50 and color television of NTSC, PAL system may be
transmitted.. The monochrome television system 625/50 shall be installed

in the beginning.

The TV-audio shall be designed to be in simultanecus transmission -

system with video.

The TV-audio and order wire 't_:hannels which are provided in the
telephone transmission channels will be used as spare. They are not .
mounted on the panel in the beginning but leave space on the panel to meet

demand in future.

9.4 Profile

The profile of this link is shown in Fig. 9.2. The Contractors shall

form the profile in making a final decision on site and height of the antenna
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tower at the earth station. They shall have it approved by ANTELCO before
they start work.

9.5 Configuration

The microwave connecting link system is composed of radio sub-
system, antenna subsystem, supervisory and control subsystem, Rach

subsystem inciudes the equipment shown in Table 9.1,

The typical block diagram of this system shows in which station the

. following equipments are installed, earth station or central station: Block
diagram of terminal equipment including microwave connecting link equip-

ment in Fig. 5.10 and block diagram of Central Station satellite communi-

- cation equipment in Fig. 9.1.

The basic idea about this system was deécribed in 9.1 General. The
system is divided for telephone and .telegraph trans.mission and television
transmission. The system provided for television transmission will be
available to telephone and télegraph in parallel operation by frequency

- diversity when it doesn't t.ransmit felevision. In this .case the working
system shall be switched to the spare automaticall& at the output terminal -

of the receiver. Manual switching also shall be maintained available.

~163—



Table 9.1  Microwave Connecting Link System

modulator and demodulator.

(1)

No. Subsystem Items Remarks
Radio subsystem Transmitter and Operating frequency
Receiver ) ‘
1. . Optional proposal
Modulator and
Demodulator
.| Antenna subsystem Antenna
2, ' '
Feeder
Supervisory and Supervisory and Optional proposal
Control subsystem Control
Switching
Alarm
3. e
Failure display
Engineering service
_ circuit
Power supply Distribution board ‘Necessary power
4. | subsystem :
- 9.5.1 ' Radio Subsystem

The radio subsystem is composed of transmitter and receiver,

Operating Frequencies

The operating frequencies are assigned in accordance with the

Recommendations of C.C.I.R..

8 GHz band of C.C.I.R., Rec. 386-1 or

11 GHz band of Rec. 389-1 is used as an assigned frequency band, The

measure to avoid this will be welcome.
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Tenderer shall state which frequency ban_d is used. 7 GHz band of Rec.
384-1 that is used by domestic microwave communication link is de-
sirable in the point of compatibility with the said assigned ffequency

bands. However, it is subject to interference with them. Any counter-




(2) Protection System

Telephone and telegraph transmission is carried oﬁt through the
spare channels in frequency diveréity system. Parallel feed is carried
out for transmission through the both channels in this case at the input
of transmitting antenna. _

Received signals with less noise will be selected at the receiving
terminal of baseband.

Neither telephone nor telegraph is transmitted while television is
on. .

Automatic switching shall not .carried out in this case. Manual
switching has priority; The Tenderer may state the system which makes
60 channels of telephone and telegraph available to the simultaneous

transmission of television, audio and order wire.
(3) Transmitter and Receiver Equipment

The Tenderer shall submit the configuration of the transmitter and

- receiver they offer in accordance with these specifications, level dia-

grém,' maximum ouiput of the transmitter and noise power of the re-
ceiver. | '

() . Modulator and Demodulator

. The modulator and demodulator for telephone and telegram are
provided. with spareé; They are alwéys operated parallel.
| - 'The modulator and demodulator for television are not provided
with spares. '
The Tenderer shall state them in consideration of the above

description,
(5) . TV -audio Modulator and Demodulator

Transmitting TV-audio will be sent to the TV modulator at the
~composed baseband with the aid of a subcarrier frequency of outside
the video frequency band. Received TV carrier will be sent for demodu-

late to the TV -demodulator, since then, demodulated signal will be sent
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to the TV audio demodulator after separate audio and video signal.
The Tenderer shall-submit an audio subcarrier frequency to avoid
intermodulation product (For example: subcarrier and synchronous

signal of video).

9.5.2 Antenna Subsystem

The antenna shall be available to two radio channels of telephone,
telegraph or two radio channels of telephone, telegraph and television for

simultaneous transmission,

~The antenna shall be designed for m’onopolariéation type using an
identical polarization in transmitting and 1‘eceiving. The size of the antenna
shall be decided to satisfy system noise performances required for 960-

channel transmission to the full.-

The Tenderer shall submit the optimum antenna and feed system in

consideration of the above description,

953 Su pervisory and Control Subsystem

0 The supervisory and control subsystem functions to remote control

and switching for easy maintenance and operation of the microwave

‘connecting link.

{2) This supervisory and control center is installed in the earth
station. However, the tenderer may describe about the central station -
with supervisory control function, Its characteristics and cost are

- necessary in this case,

(3) Switching of radio frequency channels is carried out by either
earth station or central station. The switching is indicated to both the

station,

(4) Alarms and failure display which are neceésary to the operation

and supervision of the link shall be installed.
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() Channel for remote supervision and control shall be provided to

‘above or under part of the baseband.

The Tenderer shall state which of two is selected and how to

transmit,

9.5.4 Supervisory And Control Subsystem

(1 Power is supplied to the equipment on the earth station side from

the earth station power supply system through the distribution board.

(2) Power is supplied to the equipment on the central station side from

the central station power supply through the distribution board.

3 The Tenderer shall submit necessary power energy and distribu-

tion board.

(4) The Tenderer shall state the power supply it an air-filling device

will be used.

9.6 Performance Characteristics

The performance characteristics must satisfy not only the recom-

mendations of C.C.I.R. and C.C.L.T.T. but also the following standard to the
full,

9.6.1 - Radio Frequéncy Stability

The long term frequency stability (1 month) of any frequency within

the system shall be better than 1 part in 1075,

Short term frequency instabilities shall not contribute detectable

noise to the system.

9.6.2 Spurious Emissions

The spurious emissions and oscillator output shall not exceed -60

dBm at the input of the antenna system.
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9,6.3 Interference Rejection

At least 70dB rejection shall be provided for all frequencies 40 MHz

or more from the receiver center frequencies.

9.6.4 Baseband to Badeband Gain Stability

Gain variation shall not exceed ¥ 0.2 dB per 24 hours or T 0.5 dB

per week.

9.6.5 Failure Detecti.on And Alarm

Failure detection of this system shall be carried out by pilot and
noise. Time required for switching of spare channel must not exceed 5 ms.
The transfer time of switching element shall not exceed 10us in case of IF

switching and not exceed 1 ms in case of baseband switching.

Monitor and alarm facilities shall be provided in the supervisory
center. In case of system failure it is desirable to be indicated both in
the earth station and central station. The Tenderer shall submit what

method is employed.

9.7 Baseband Message Performance
9.7.1 General

The performance of the baseband message shall be designed in
consideration the contribution of the path, RF, IF and baseband character-

istics of the microwave link.

. References 1 and 5 will be used to calculation of the propagation

characteristics.

The system shall be designed with adequate excess of received
signal strength such that the mean noise power and the worst case noise

power specif_ied'in 9.7.2 shall be satisfied.
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9.7.2 Thermal and Other Noise

() The mean noise power of any 4 kHz telephony channe! shall be no
greater than (3L +200) PWp in any busy hour. The one minute mean
power for more that 20% of any month shall be no greater than (3L+200)

PWp. (L is length in Km).

(2) Inpulse noise should not exceed -40 dBm greater than ten counts -

within half an hour.

9.7.3 ' Baseband Television Performance

The microwave link shall be capable of transmitting either mono-
crome 0r color television in either direction. . 'The monocrom television

system shall be 625 lines per fram, 50 fields per second.
(1) Baseband Gain/Frequency Response

Variation in response from norminal value shall not exceed

*0.25 dB from 20 Hz to 5 MHz. |
(2) Input and Qutput Levels

The input and output level of video shall be 1 volt peak for both

directions of transmission,

'(3) Video performance shall be met in conjunction with the Earth
Station. The tenderer shall submit the contributions due to the micro-

wave link;

9.7.4 Engineering Service Circuits Performance '

The systems shall be designed adequate performance to be used in
connection to the engineering service circuit of satellite communication
_circuits. The tenderer shall consider the engineering service circuit nece-

~ ssary to the microwave connecting link,

The Tenderer shall submit as to necegsarv patching, switching,

signalling, speakers and teletype machines.
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9.8 Test Equipment
98.1 Microwave Test Equipment

The Tenderer shall state with respect to the microwave test equip-
ments which are used in the earth and the central station. Especially the
compatibility of test equipments for satellite communication and domestic

microwave communication shalt be taken into consgideration.

The Tenderer shall submit state as to the test equipments for

operation, maintenance and detecting of fault.

9.8.2 Video Test Equipment

The Tenderer shall submit with respect to the monochrome and
color television equipment, monitor, test signal generator measuring in-

struments and potable video tape recorder.
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- CHAPTER 10 CENTRAL STATION EQUIPMENT

10.1 Generai

This equipment' is conﬁ.ected' to .the microwave connecting link des-
cribed in.Chapter 9, composing the termination of international transmis-
sion circuits. It is installed in the central station. This equipment is
composed of a multiplexing terminal equipment, a terminal equipment for
central station and order circuits for central station, The configuration of

this equipment is shown in Table 10.1. Fig, 9.1 shows the block diagram of

the equipment.

10.2  Overall Performance Objectives

Al the characteristics of this equipment follows the Recommenda -
tion M Series of C.C.L.LT.T. requirements in respect of CH, G. 5G section

are specified in 5,5,2 (1)-(3).

10.3  Mutitiptexing Terminal Equipment Subsystem for Connecting
to Microwave Connecing Link '
This multiplexing terminal equipment system is connected to the
microwave connecting link and used against the multiplexing terminal
'équipment subsystem of the e_arth s'tat'io_n_. What is described in respect of

the translating equipment is exactly same as what is specified in 5.5.4.

However, function and capacity are different to some extent in res-

pect of the channel jack frame, carrier supply and G/SG pilot recording

equipment.
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(connecting to

Channel jack frame

Table 10.1 Multiplexing Equipmeni System
{Central Station)

No.| Subsystem Itemn Remarks
Group and supergroup translating 5G (10G)
equipment

Multiplexing Group regulating equipment 5G (10G)
Terminal . I
Equipment Channel translating equipment 60 ch (120 ch)

60 ch

terrestrial Carrier supply equipment 1 bay
Link) Intermediate battery supply frame 1 bay
Group and supergroup pilot recording | ba
equipment : - y
Misc frame P/G, VFT, DC-DC HYB - | 1 bay
Level control frame 60 ch
Echo suppressor equipment 20 ch {24)
Terminal 4W test jack frame 60 ch
. ( Equipment for . : .
2 Central Station Hybrid and ringer equipment 20 ch (24)
(ITMC) Voice frequency distribution frame . 1-frame
Voice frequency telegraph equipment 6 ch (10)
Teleprinter 2 sets (3)
_ International telex equipment C1set
3 Order Wire Telephone Qrder Wire 1 set
Circuit Telegraph Order Wire "1 set
1031 Group and Supergroup Transiating Equipment
This equipment is specified in 5.5.4, {1}, {(a)-{e).
10.3.2 Group R_egulatirig Equipment
This equipment is specified in 5.5.4. (2), (a)-(c).
10.3.3

Channel Translating Equipment

This equipment is specified in 5.3.4, (3), (a)-(c).
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10.3.4 Channel Jack Frame .

This equipment is specified in 10.4.3.

10.3.56 Carrier Supply Equipment -

(a) -  This equipment is specified in 5.5.4, (4), (a)-(k).
(b) In 5.5.4, (4), (c) the following carrier signals will be changed for

this equipment:

1 Supergroup carrier Only 612 KHz ig necesséry_

2 Group A carrier 120 kHz is unnecessary

3 Order wire carrier 16, 20, 28 kHz are unnecessary
4 Order wire signal 2280 kHz is unuecessar.y _ |

-10.3.6 Intermediate Battery Supply Frame

This frame is specified in 5.5.4, (5), (a)-(d).

10.3.7  Group and Super Group Pilot Recbrding Equipment
This equipment is specified in 5.5.4, (6); (2)-(v). .

In respect of 5.5.4, (6), (e) changes will be nﬂa_de as fosllows for this

‘equipment:

1 Line pilot 60 kHz 1 terminal
2 Super group pilot 547,92 kHz 2 terminals

3 Group pilot 104,08 kHz 10 terminals

16.3.8 Misk Frame

" (a) ‘This equipment is specified in 5.5.4, (7), (a)-(e).

(b) Describe what else needs maintenance and level diagram.
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104  Terminal Equipment Subsystem for Central Station

This subsystem is mounted on the terminal of international trans-
mission line and used to carry out an effective transfer with the inter-

national exchange, maintenance and operation of international transmission

line.

10.4.1 Level Control Frame

(a) - This equipment functions to carry out a final adjustment of the
level - fluctuation -of international transmission line before signals are

transfered 1o the domestic circuits.

(b) This equipment is provided with a variable attenuator and capable

of adjusting the range of & 5 dB at 0.2 dB step with both the sending and

recelving side.
(c) Impedance

Input and output impedance of the variable attenuator shall be
600 ohms, balanced, and the return loss each side shall not be less than

20 dB in the 300 to 3400 Hz frequency band.
{d) This equipment is équivalent to 60 channels in capacity, -

(e) The Tenderer shall state the level diagram of the equipment in the

offer.

10.4.2 Echo Suppressor Equipment

(a) This equipment shall be attained satisfactory echo suppression as
following conditions.
uni-directional conversation

bi-directional conversation

(b) This ‘equipment shall be operated in tandem connection and in

conjection with an MF signalling system.

{c) This equipment can be attached disabling function,

]
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(d) The characteristics of the echo suppressor shall be as follows,

G Transmission bandwidth 300-3400 Hz

(i) Input and Output impedance 600 ohms

(iii) . Operate time Less than 3 msec
(iv) Hangover time

Echo control switch 30-70 msec
Transmit control switch 100 msec

(v) Echo path attenuation
uni-directional conversation 50 dB or more
bi-directional conversation 10 dB
() ~ Other characteristics of this equipment shall be based on the

specification as recommended by C.C.I.T.T., G161.

{f) The number of channels necessary to this equipment is 20 channels
(final 24 channels). However, the tone discebler will be designated sepa-

rately.'

10.4.3 4W Test Jack Frame

(a) This equipment is mounted as "a central- station installation of |
_internation:il transmission-line (4 wires)between fhe international trans-
mission and the international exchangé installation. It is used.to keep
bbth the said installations separate and to carry out various tests nece-

ssary to the establishment and maintenance of international circuits.

(b) ~ This equipment is composed of a voice band jack,various counters,

a telephone order wire equipment and an order telephone installation. .

{¢) The jack must be composed avoiding the disconnection of the cir-
cuit which is in operation, making code access available. It is capable
of maintaining the input and the output selective and formingtermination

on the inpht and the output side respectivély.

(d) Measﬁring Instruments mounted on this equipment
Level meter . lset S0Hzto20kHz -80dBm to +10dBm
Oscillator © lset 50Hzto20KkHz
Arhplifier‘+ speaker 1 set Volume control is available
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(e) Order telephone installation
4W R/D 2 circuits

>Télephone set 1 set

2W R/D 2 circuits

10.4.4 Hybrid and Ringer Equipment

(a) This equipment is installed at the terminal of international circﬁit.
It carries out a mutual exchange of a 4W-2W termination, 1000/20 Hz
(500/20 Hz) signal or a DC signal from the exchange. It mutually ex-
changes a DC signal from the exchange for a 16 Hz signal on 2W side

and 1000/20 Hz (500720 Hz) on 4W side at the same time,
() The characteristics of this equipmént shall be as foliows.

{1 Losé-freqﬁency characteristics
within 1 0.5 dB from 300 Hz to 3400 Hz
reference frequency: 1000 Hz
(i) Impedance (600 ohms)
2W sgide not lesgsg than 15 dB
4W side ~ not less than 20 dB
(iii) Non liner distortion

more than 45 dB

(iv) = Frequency stability -
1000 + 3 Hz (500 * 2 Hz)
20* 1 Hz
) Signal output level

-15 dBmoO at 1000 Hz Keying

(vi) Receiving level range- ' ‘
input level + 1 to. -25 dB (50% make -brake ratio)
frequency 1000 + 10 Hz (500 +10 Hz)

20 ¥ 2 Hz

(vii)’ The receiver shall not operate on received signals that meet
the following conditions.
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input-level
signal outside the frequency range;
1000 * 100 Hz (500 * 100 Hz)
251 5 Hz

(viii) 9W is disconnected within the limit of 15 ms after a 16 Hz signal
or earth is received. The hybrid side is terminated with resistance
600 ohms and then a signal 1000/20 Hz (500/20 Hz) is sent to 4W,

| (ix) The 16 Hz signal is sent to 2W side or the earth is sent to the
_exchange withing the limit of 400 * 100 ms after the 1000/20 Hz
(500/20 Hz) signal is received.
{c) ‘The Tenderer shall state the level diagram of the equipment.

(d) . Thé number of channels necessary to this equipment is 20channels

{final 24 channels).

10.45  Voice Frequency Distribution Frame

(a) This equipment is specified in 3.5.3, (5}, (a)-(f)..

(b) The Tenderer shall state the capacity of this frame in the offer.

10.4.6 Voice Frequency Télegraph Equipment

(a) This equipment shall operate on a frequency shift modulated sys-
tem providing up to 24 telegraph channels at a telegragh speed of 50

. bauds to be used for teleprinter and telex circuits.

(b) The characteristics of. this equipment shall be as follows.
(1) Transmission line 4-wire, 300 to 3400 Hz
(i) Line impédance "~ 600 ohms balanced
‘(iii) Liné carrier frequency (mean frequency)

420, 540, 660, 780, 900, 1020, 1140, 1260, 1380, 1500,
1620, 1740, 1860, 1980, 2100, 2220, 2340, 2460, 2580, 2700,

2820, 2940, 3060, 3180 Hz (Frequency shift + 30 Hz)

(iv): Transmission speed 50 bauds
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{v) Seading and recéiving level
Sending level of signal/channel  -22.5 dBm*
Receiving level of signal/channel same as sending level
* Adjustable |
(vi) Telegraph distortion

The equipment shall provide a telegraph distortion of a maxi-
mum 7% for text a telegraph speed of 50 bauds against l:he variation
in level from + 8.7 to -17.4 dB.

(vii) Local telegraph legs _
Start polarity FA

Stop polarity _ FZ

Input impedance of the modulator 1 kohms

Output relay internal impedance of the demodulator
1 kohms

‘Telegraph voltage _ % 50 voltages |

{viii} Automatic frequency control
Pilot frequency 300 Mz
Control range 3 _ T 1S5Hz
{c) This equipment mustbe provided W1th 6 channels which are equlva~

lent to the voice band capacity. The final capac1ty is 10 channels

(dQy - The tenderer shall state the level diagram of this equipment,

10.5 Order Wire C'ircuitls for Central Office

105.1  General

This equipment composes the order wire which carries out the
operation and maintenance of international circuits on the basis of the re~
commendation by C.C.I.T.T. White Book SGIV as to the maintenance and -

system. This system is installed in the centra[ station.

‘The configuration of the order wire is shown in Fig. 10.2.

—178—



10.5.2 Telephone Order Wire
4W R/D system is used. Each center is connectable.

“We suggest one teleplione set is énough_ for each center in the
beginning. However, make an arrangement in respect of ITMC, ISCC and

ISMC so that three telephone sets may be connected in future,

10.5.3  Telegraph Order Wire

Mount each printer on ITMC and ISCC in the beginning. Maintain
the individual printer capable of being extended to the earth station, Make
an arrangement in respect of I'TMC, ISCC and ISMC so that two printers

" may be mounted on them respectively at maximum in future.

1054  Lead-in of Public Circuits
ISCC must be provided with a public telephone circuit (1 circuit) and
a telex circuit (1 circuit) at least. Install a terminator near the order wire
system. |
1055 ITC and ISMC
More than 1 circuit of order wire with television broadcasting com-
panies is necessary to ITC and with the national switching systém is re-
quired by ISMC. -
10.5.6  Others

The Tenderer shall state economical installation with easy main-

tenance in respect of the order wire circuits.
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10.6 Power Supply Subsystem

10.6.1 General

Tlﬁs subsystem shall supply the powers of DC-24 Volts, DC-48
Volts and AC-220 Volts, 30 Hz for all central staticn equipment which are
microwave. connection link specified in chapter 9, cenfral station equipment
specified in chapter 10, and international telephone switching equipment

gpecified in chapter 11.

DC-24 Volts source being non-break DC power and AC 220 Volts
source being the commercial power of 3 phase, 50 Hz are equiped by
ANTELCO. |

The ' protection of all equipments against'interruption during the
power failure shall be pro{fided. The tenderer shall consider to install non-

break AC power equipment for 220 Volts.

DC-48 Volts shall be supply by Rectifier whose primary source is

AC 220 Volts from non-break AC powér equipment.’

The subsystem is shown in Fig. 10.1.

10.6.2 Configulation

The s'ubsystem is composed of the equipments shown in Table 10.2,

Table 10.2 Power Supply Subsystem

No. Equipment Item Remarks
1 Non -Break AC Power The thing in itself _
Equipment : o Control, Battery, Others
2 Low Voltage Distribution . The thing in itself
Board - Others
3 Monitor Board The thing in itself
Others
4 Rectifier The thing in itself
Others
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(1) Non-Break AC Power Equipmenf

The equipment shall be modular type and static in deéign. The
design and rating shall provide for continued and uninterrupted power

" ‘as well,

In case of failure the failed module is cut off immediately and

automatically change to manual by-pass circuit with an audible alarm.

The batteries shall be always kept as flooting and be sized for

minimum 10 minutes operation at the units full load rating.

The system has no redundancy. The details of technical re-

quirements shall be specified in 7,3.4.
(2) | Low Voltage Distribution Board
This board is specified in 7.3.5.
(3) Monitor Board
Tl1e mohitor board shall design considering following things.

“(a) “The meésuring appératus‘ are logically arranged to be moni-

tored easily.
(b) The @perating conditions of the power system are indicated by
‘operating indicators. '

{c) If the power system should get a trouble, the fault indicator
indicates the kind of fault with audible alarm. . The fault indicator

should be installed also in the room of the central station.

The details including conditions mentioned below at least shall

design and submit for review and approval.

Item Standard ' Remarks

Quantity
Formation

Main Apparatus

"QOthers (Phase etc.)




(4) Rectifier

Receiving AC 220 Volts, 50 Hz from Non-Break AC Power Equip-
ment this set shall supply DC-48 Volts to International. Telephone
Switching Eqﬁipments. The details including conditions mentioned below

at least shall design and submit for and approval,

Item ' Standard Remarks
Type

Voltage
Input
Qutput

Capacity

QOthers

10.6.3 Others

The work for construction of the power supply system shall be as

follows.

(1) Complete power configuration necessary from input of low voltage
distributor to its output to deliver adequate power with the reliability
required for continous full time commexrcial operation considering safety

operation and maintenance.

(2) Others specifys in 7.2 (2}, (3) and (5) to (10).
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CHAPTER 11  INTERNATIONAL TELEPHONE SWITCHING SYSTEM

111 General

This System exchanges and connects the satellite linked international
telephone circuits with domestic telephone networks in accordance with the

C.C.L.T.T. Recommendations by establishing a central station.

Table 11.1 shows the numbers of circuits, signalling systems and

grounding stations of the international circuits operated by the System.

Qut of the domestic exchange systems which are working at present
and will work in future in Paraguay, those which are related to international
circuits are shown in Fig. 11.1. These international circuits are connected

with the cord switchboard for domestic automatic exchange and trunk cir-

cuits,

The telephone switching system adopts manual switching mentioned
in item (a) below, but Tenderers shall also make their proposals regarding
the details of the semiautomatic switching system mentioned in Item {b)
below, Tenderers also may make their proposals fegarding any economi-
cal systems other than that whi.ch is stiuplated in these specifications, In

' such case, théy shall explain the outline, advantages and the reason of the

 proposed systems.
(a) ' Manual Switching System

| This telephohe switching system employs a cord switch board and
rnanually switches incoming and out_going calls by way. of an operator.
Its signalling system shall, in principle, be ring down; and giving and
taking of 'sigﬁals according to the C.C.L.T.T. Signalling system shall be

made possible,
(b) Semi-automatic Switching System

The System employs crosshar switches and the cordless switch-
boards, and shall be able to handle signals of not only the ring down

system but also the C.C.I.T.T. No, 5 and R-2 _signalling systems; and for
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the latter system, the incoming-call automatic connection (semi-auto-
matic operation) shall be made possible.

Table 11.1 Signalling Systems by Earth Station and Number

of Circuits
No. of initial - No. of final
Name of carth | . circuits {1975) circuits (1980)
stations - Signal No, of Signal No. of
system channels system channels
)
Argentina R/D - 5 R-2 7
No. 5 3
Chile R/D 2 R-2 3
Peru : R/D . 1 No. 5 SPADE
U.S.A. No. 5 8 No. 5 11
Brajil R/D 1 R-Z 1
Spain _ R/D 1 No, 5 SPADE
Germany ' - : - No.5 | SPADE
ltaly e - | No.5 | SPADE
Uruguay - - No. 5  SPADE
Total | | 18 | 22
' ' SPADE (3)
Note: "SPADE™ means that three channels in total are cdmmonly used by

various countries. : ‘

[n case of the manual switching system, all the signal systems
except '"SPADE No, 5 (three channels)" shall be R/D.
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1.2

Transmission Performance Objectives

The exchange system mentioned below shall safisfy the following

electrical characteristics in VDF and MDF:

(2)
(b)
(c)
(d)

(e)

()

11.3

11.3.1

Switching time:

Deviation of standard loss:
Return loss:

Cross talk:

Noise :

Loss -frequency distortion:

Munual Switching System

General

Less than 600 ms (except for the

manual switching system).

Not exceeding 0.2 dB (reference fre-

quency; 800 Hz).

300 to 600 Hz 'not less than 40 dB.
600 to 3,400 Hz : not less than 46 dB.

Retween circuits : more than 70 dB.

Same circuit : more than 60 dB.

Not more than : -70 dBmQO (C.C.I,T.T.
weighting).
Not more than : -40 dBmO (unweighted).

300 to 400 Hz : -0.2 to +0.5 dB.

400 to 2,400 Hz : -0.2 to +0.3 dB.
2,400 to 3,400 Hz : -0.2 to +0.5 dB.

The System connects incoming and outgoing international telephone

calls to domestic networks using a 2-wire cord siwtchboard. The initial

and final numbers of international circuits are shown in Table 11.1.

- 'A_n example of the composition of the System is shown in Fig. 11.2.

The outgoing traffic shall be handled by the ring-down system and

semi -automatic signalling system (C.C.I.T.T. No. 5 signalliﬁg system), and

the incoming traffic shall be handled by Codes 11 and 12 out of the ring-

‘down system and C.C..I.T.T.r No. 5 signalling system.
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11.3.2

follows:
(1) International Circuits
{a) Ring-down C.C.I.T.T. No. 1 signalling systém
1,000/20 Hz and 500/20 Hz
(b) C.C.LLT.T, No. 5 signalling system.
(2} National Circuits
(a) 2W Ring-down 25 Hz
(b) 2W dial pulse keying
11.3.3 Traffic Operating Methods
(1 Outgoing Traffic

(a) - When a. subscriber to the domestic automatic telephone net-:
works dials "00" for an international outgoing call, the call is con-

nected with the international call booking desk. '

() An international outgoing call from a subscriber to the national
trunk networks is connected with the international call booking desk
by way of the trunk cord switchhoard,

(c) The booking desk prepares a card and transfers it to the
internatibnal switchboard.

(d) After the international switchboard receives the card, the
international switchboard operator calls back the domestic calling
party, and then calls the international switchboard operator of the
foreig‘n country, and requests for connection with the opposite sub-
scriber (in case of ring-down signalling system). -

(e) In case of No. 5 signalling .syste'r'n, after the international
switchboard operator calls back the domestic calling pai'ty as shown
in Item 11.3.3 (d), the operator directly calls the opposite foreign
subscriber by dialling from the international cord switchb_oard..

n After confirming the connection between the two subscribers,

Signaling System

The signalling systems which are handled by the system are as
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the operator starts the timer.

() When the call was finished, the clear-out lamp lights and the
timer automatically stops. The operator pulls out the cord; when
necessary, the operator makes out a charge notice or makes a pre-

.arrangement with the opposite operator.
(2) Incoming Traffic

All thé calls from foreign countries are connected to the inter-
national cord switchboard, and the operator prepares a card on the basis

of information given by the opposite operator, calls the domestic sub-

scriber and connects the call.

At this time, for the domestic automatic telephone networks, the
operator dials to call the subscriber from the international cord switch-

board.
For the trunk line networks, the operator calls the domestic
subscriber by way of the domestic cord switchboard.
11.3.’4' Configuration
The System is composed of the equipment shown in Table 11.2.

The number of international cord switchboards shall be 5 and 6 units

at the initial and final circuits respectively.

Table 11.2  Manual Switching System

No., - Equipment _ Remarks

1. | Cord switchboard
2z, Hybrid.&'ringer equipment C.C.ILT.T. No. 1

3. | Hybrid & signalling equipment | C.C.LT.T.No.5
' (including line and MF signals)
4. | Trunk A, Band C '

5. | Relay group

6. | Misc. R e Patching bay
- MDF
1BS
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All the units composing the System shall be easy to maintain and

operate.

‘Between the System and the domestic telephone exchange equipment
are provided MDF and the patching bay in order to make .interconnection,
disconnection tests, and patch connection possible. The hybrid and ringer
equipment and the hybrid and signalling equipment are connected with the

central station equipment of means of VDF.

The Tenderer shall submit proposal regarding the level diagram and

‘detailed designs of the System,
(1) - International Cord Switch Board

(a) This coxd switchboard takes in all the international and domes -
tic incoming and outgoing circuits and connects manually by means of
a cord. The cords switchboard is provided with lamps for indication

and with plugs, jacks and keys for operation.

(b} The number of cord circuits housed in a switchboard is maxi-

mum six circuits.

(c) Number of Jacks Housed (Minimutﬁ Number)

International .circuits: 2WR/D 25

' No. 5 (2W) 3

- Domestic circuits : 2ZWDP ~ 25

 ZWR/D 10
| 2W DP 10
Transfer o - 3
S (d) Circuits Housed

1. Dial (push-button type)
| Ring key |
Split keys

Timers.

Incoming and ourgo'ing pilot lamps

[= B = N = - N

2

8 .

4. Talk and monitor keys
5

6

7

Cord circuits -
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8. l.anguage assistance _ 1

9. Key for No. 5 : 1
10. Alarm lamp | _ 1
11, Telephone sét ' 1
(e) | Thé contents of operation (operator requirements) are as
foliows: _ .
1. Recording and booking of calls Outgbing operators
2. Connection of calls Incoming operators
3. Waitiné -time and call-back :
connection ) Delay operators
. 4. Giving assistance -  Assistance operators
5.  Giving information _ Information or special
' service operators
(f) Indicators and keys to be mounted are as follows:

1.  Calling indicators and booking 1arﬁps.

2 Response, call, split call, monitoring _énd supervision.

3. Dialling and calling.

4. = Timer control, and control of sending and stopping pre-

diction alarm tone.

5. Interrupting call. _
6.  Intra-switchboard and intra -office prearrangement”and
order wire.
(g) The transfer of calls between cord switchboards shall be made
possible.
(h) - . The timer shall be started manually and étop automatically at

- the time of clearing-out. When the duration of time of a call is
designated beforehand, the timer shall send a prediction alarm tone
immediately prior to the designated time and an alarm tone after the

expiry of the designated time.

i) The ‘switchboard shall also be able to book the international

"00," as and when necessary.

(2) | VHyb.rid_and_Ringer Equipment
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For the details of this equipment, refer to 10.4.4 or the specifica-

tions of the central office equipment.
3) Hybrid and Signalling Equipment

(a) This equipment is used for switching and connection of SPADE -
linked circuits to domestic networks and for handling the C.C.LLT.T. -

‘No. 5 Sigllalling'systém with the help of the cord switchboard.

(b)  The equipment is provided with a hybrid to carry out the 4W-2W
conversion and, at the same time, to make adjustment of the level

diagram.

() For the outgeing calls from the switchboard, the equipment
receives dial pulses due to on-off direct current coming [rom the

switchboard and sends out Ne: 3 signals.

{c) For incoming calls from foreign countries, the equipment iden-
tifies Codes 11, 12, 12xx of the PARAGUAY International Switching
Station Code (specilied separately), and when these codes are selected,
the incoming calls are sent by the earth to the cord switchboard,

lighting the incoming lamp of the respective jack.

(e) The number of equipmeﬁt required is for three channels.
(f) For the S_ignalling.sys tem, follow C.C.I.T.T.- Recommendations.
(4} Trunks A, B, and C
(i) Trunk A
a. This trunk is used at the iuter_face between the cord switch-

board and the domestic switching equipment  for 'incoming
calls on the international circuits.

b. The number of trunks required is for 25 channels.

c. The switchboard side of the trunk is of the 3-wire type, two
wires being used as speech lines and the remaining one wire
being used for transmitting dial.pulses by the direct current
between earth. | ' -

d. The domestic switching side of the frunk is used for trans-
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mitting information necessary for the domestic switching
system, namely 2-wire speech lines and l-wire line for

transmitting dial pulses between earth,
(ii) Trunk B
a. This trunk forms an interface berween the international cord

switchboard and the domestic cordless switchboard for the

outgoing circuits (R/D circuits) to the international circuits.

b. The number of trunks required is for 10 channels.
c. Signals are given and taken by the 2W ring down system.
- d. The signal frequency is 25 Hz.

(iii)  Trunk C
a. This trunk forms an interface between the international
switchboard and domestic switching equipment for the out-

going circuits (International "00") to the international cir-

cuits. _
b. The number of trunks requires is for 10 channels.
(5) Relay Group _
a. ~ The relay group is connected to the cord switchboard and is

used for c'omp'iosing circuits of the key, lamp, dial and
telephone set, which are necessary for switching and con -
nection. |

b, ‘When the hybrid and signalling equipment is used (_No. 5
system), the relay group shall send out a grounding pulse to
the echo suppressor so that the function of echo suppressor
is disabled.

c. The relay group shall have_the testing-fuuctions of the key
circuits and lamps of the cord switch board, all the trunks
-and the signalling equipment. _ _

d.  The relay group shall be mounted with the alarm circuit for

the Switching System.

(6) MISC |
The patching bay and MDF shall be provided as an interfaces

—-191—



hetween the System and other systems, and IBS (intermediate battery

. Jpply) shall be provided as a power source.

11.4  Semi-Automatic Switching System

11.*.1 General

This system connects incoming and outgoing traffic of international
telephone calls with domestic networks using a 4-wire crossbar type ex-

change, and a cordless switchboard is used for the System.
An example of the composition of this system is shown in Fig. 11.3.

Qutgoing and incoming traffics are operated by the ring-down and

semi -automatic signal systems, while the transmit traffic is operated by

_ the manual transmit system.

11.4.2 Signaling System

(1) Iﬁterﬁational Circuits ‘
Ring down C.C.I.T.T. No. 1
C.C.LLT.T. No. 5 signalling system
C.C.LT.T. R-2 signalling system (Future adoption of this
system shall be made possible) ' ‘
(2) Domestic Circuits:
2W ring down 25 Hz
2W dial pulse keymg .
For the dial pulse keying system, its future change to C.C.LLT.T.
R -2 signalling system shall be taken into consideration. In such case,

an out-band signal of 3,825 Hz will be used as a line signal for the R-2

signalling system.

11.4.3  Traffic Operating Method

(1) Outgoing Traffic

This outgoing traffic is the same as that of the manual switchi‘n'g

system shown in Item (1) of 11.3.3.
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{2) Incoming Traffic
In case of ring-down circuits, this incoming traffic is the same as

that of the manual switching system shown in Item (2) of 11.3 3.

In case of incoming calls from the earth of No.5 signalling system,
calls to the domestic automatic earth station are direétly connected with
domestic subscribers without passing through the international cordless
switchboard, provided however that in case of performing language
assistance, the cordless switchboard is directly connected with the
respective circuits. To connect with the trunk ring-down station, the
incoming call is taken up by the international cordless switchboard and

then connected to the domestic subscriber by way of the trunk cord desk.

11.4.4  Number of Circuits

The number of international circuits is shown in Tabie 11.1. The
number of domestic circuits shall be 2W 25 channels at the time of initial
installation, but shall be so arranged that installation of 2W 20 channels and

4W 10 channels at the final stage is made possible.

11.45 - Functions of This Systemn

(a) This system is a 4W crossbar exchange having the function of
handling international incoming and outgoing calls, and its domestic

circuits are of the 2W and 4W types.

(b) This system has the sending and receiving functions of the national
cord, area code and station number and also have the "enable™ and "dis - '

able" functions of the language assistance and echo suppressdr.

(c) " The international switchboard shall be of the cordless type and

‘easy in operation and maintenance.

11.46  Design Conditions
(1) Offered Traffic

The offered traffic will be 0.8 Erlang per circuit.
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(2) Average Holding Time
The average holding time for a call including an unfulfilled one is

360 séconds.

(3) Grade of Service _
‘The link-block probability shall be 1/1,000 or less, and the loss
probability of a circuit group is 1/100.

(4) Average Waiting Time
The average waiting time of a semi-automatic incoming call

destined to the manual switchboard shall be 5 seconds.

{5) Incoming lines . 30 terminals
Qutgoing lines . 30 terminals
(6) Numbering Capacity

International, KP signal + national number
+ language number + domestic number

14 digits (final 17 digits)

(7) Maximum Number of Routes

Upto routes

11.4.7  Configuration

This system is composed of the equipment shown in Table 11.3.
Those units which compose this system shall be easy in operaticn and

maintenance.

Between this system and the domestic telephone exchange equipmeﬁt,
MDF and the patching bay shall be provided at shown in Fig. 11.3. The
connection between the bothway trunk equipment and the central station

equipment shall be provided by VDF.

Tenderers shall propose the level diagram, trunking and detailed

design of this system.
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Table 11.3  Semi-automatic Switching System

No. Subsystem | [tems
Switch frame
Resistor seﬁder link
1 Main frames Marker connector
Translator connector
Trunk block connector
Trunk circuits
' Manual cordless Board
2 .
switchboard - ) .
Position circuit
3 | Maintenance Master test frame
i t
equipmen Line test frame
Signal supply
4 | Misc. - Power supply (IBS)
Patching bay
MDFT
(1) *  Manual Cordless Switchboard
(@) This switchboard shall conform to C.C.I.T.T. Recommendation

QlOl"(\'rol. VI) and be given consideration for human engineering so
that its operat:iorl becomes easy. The switchboard also shall have a

construction and circuits to allow easy maintenance.

(L) ' The switchboard shall be a cordless one and be able to handle
the following calls: |
CLR call
Delayed call
Code 11 call”
Code 12 call
‘Code 12 xx call

Language assistance call
() The nur_nber of cord circuits shall be maximum 6 circuits for
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booking and 1 channel for language assistance; and the kinds of calls _

to be handled shall be made selectable with the help of the key.

(d) The switchboard shall be able to handle not only semi-automatic

circuits but also ring -down circuits.

(e) The switchboard shall satisfy the following 6perating conditions:

1.

2
3
4,
5

Qutgoing operators
Incoming operators
Delay operators
Assistance operators

Information and special service operators

() This cordless switchboard shall satisfy the following functions:

1.

2
3
4
5.
6
7
8

Talking
Monitoring calls
Splitting speech or offering speech

Signal sending

" Selective signal sending

Supérvising

. Counting speech duration time

Preventing double connection due to operator's
mistakes ' a

(g} Each of the cordless switchboards shall have independent

functions; aund at the same time, transfer from one switchboard to

another shall be possible. -

() Each switchboard shall be provided with an operator's chair

‘and a head -set.

(i) The number of international cordless switchboards to be instal-

led at the initial stage shall be 3 units.

B W R

Position Circuit Composition

Front or rear splitting key

- Front and rear side ringing key-

MY signal sending button

Answer keys and indication lamps
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5. Calling keys and indication lamps
6. Ring-down trunk keys with lamps

7. Position clock
(2) Main Frameé

(a). ~ These frames compose the international semi—automatic ex-
change and consists of the switch frame employing the crossbar
gystem, the resistor sender (RS) for sending and receiving C,.C.I.T.T.
No.5 and R-2 signals, and the marker which is actuated by the
information from RS, ‘These frames also include a translator for

translating MF signals and various kinds of trunks,

(b) The bothway trunk (BWT) which is to be used for the C.C,I.T.T.
No. 5 signalling system shall be mounted with the sender and receiver

of the line signal. -

(c) The details of the codes for the various trunks are shown below:
Code 100 600§ termination .
Code 101 Oxder wire
Code 102 1,000 Hz send
Code 103 Signal test
‘Code 109 © For making prearrangement between

the satellite and earth stations.
(3) Maintenance Equipment for Switching System

(a) This equipment shall be used for facilitating the maintenance of
the international switching system. It shall carry out the supervision
of the condition of circuits and the testing and supervision of the

switching equipment.

(b) Main Functions

(i) . Testing of individual equipment such as the resistor sender,
- marker, transistor, etc.

(ii) . | Jumper testing of the translator
(iit))  Operating condition and signal level of the signalling
(iv) Condition of the trunk being busy or not

(v) Blocking and switching-over when circuits develop faults
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11.b Power Supply Requirements

The power to be supplied to the international switching system shall
be obtained from the power source for the central station. Tenderers shall

submit their proposals about their power supply requirements.

The interface between the switching system and the power supply
shall be provided with a power distribution bay equipped with a breaker and

fuses.

The supply voltages shall be 24 volts DC and 48 volts DC, and
tenderers shall submit their proposals about any other necessary power

supply and also about the permissible allowance of variation in the power

supply.

11.6 Maintenance

To facilitate maintenance, consideration shall be given to making
possible the connection of the System to the test trunk and supervision of
faults of c1rcu1ts, and consideration shall also be gwen to installing an

automatic measuring apparatus of traffic.

Tenderers shall subrrut thE‘.II‘ proposals regarding the measurmg

apparatuses, spare parts and tools of the System

11.7 Layout and Installation

. The data material of the layout shall be supplied after selection of '
‘the contractor is completed, but tenderers are advised to submit the layout

which they consider the most advantageous.
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CHAPTER 12 SPARE AND TOOLS

Taken up in this CHAPTER are spélres and tools to be supplied for the
_whole system provided for in this contract. The spares described in other

related chapters are also included herein.

12.1 General

(a) All spares and tools necessary for stable and reliable operation

of the whole system shall be supplied.

{b) Spéres and tooels shall be supplied prior to the provisional accept- '

ance of the whole system.

(c) ~ The Tenderer shall quote for a set of spare components, including
electron tubes, lamps, fuses, etc., sufficient for two years' operation,

“and for tools as well.

Some major units which would requife a long time tb be supplied,
because they have been specially manufactured {e.g. the high voltage trans-
former for the power amplifier might be in this category), and any such
item which, by its failure , could cause the station to be inoperative for two

days or more will be_required on a one -for-the station basis.

The Contractor shall guarantee the supply of spare components and

tools for a minimum period of 15 years without unreascnable cost increase.

. The Tenderer shall propose recommendable dquantities of spares
and tools, and shall give full explanations so that the ANTELCO can judge

~ to what degree they are needed.

2.2 Spare Plug-in-cards

Plug-in cards to be used for replacement in the case of equipment
failure shall be supplied to allow immediate operation upon replacement of

the corresponding plug-in cards.
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12.3 Tools

Design of the equipment shall hold to a minimum the need for any

special tools for tuning, adjustment, etc.

All special tools of unusual nature, including special calibrating and
alignment devices and assembly or disassembly devices shall be furnished
with the equipment and they shall be mounted on the equipment in a readily .

accessible location.

- —200—



CHAPTER 13  INSTALLATION WORK AND WORKMANSHIP

The installation work and workmanship to be included in this contract
shall comply with the descriptions mentioned in this CHAPTER. Some of this
work is handled in other related chapters also and the.descriptions may be

duplicated.

13.1 | - General

(a) The installation shall cover all necessary work, such-as unpécking
and handling of materials from storage, custom procedure, transporta -
tion, leveling, marking, fixing, mounting, assembling, and full perform-

ance tests thereof.

(b) The Contractor shall bear expenses for all necessary materials
and tools, as well as for transportation of the equipment, and for living

and traveling of this workers.

(c}y ~  Throughout the installation period, the Contractor shall aésume
the . responsibilities of keeping the:related sites, buildings, access roads,
and equipment, as well ‘as parts and materials, in good condition and,

- at the end.of the installation work, to put all such facilities in good order

and perfect trim.

- (d) The Contractor shall submit to the ANTELCO for approval such
drawings that show relations between facilities to be established under

. this contract and other facilities or buildings.

~ Furthermore, the Contractor shall take into consideration the
correlation between installation work under this contract and other

installation work running in parallel therewith or scheduled in future.

(e) _The ANTELCO personnel will be allowed to cooperate in the actual
 installation work for the purpose of receiving training. In this case, the

ANTELCO will bear salaries and wages of such personnel.

- () The Contractor shall exercise safety precautions during the instal- -

lation period.
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13.2  Conditions and Indication

13.2.1 Access Road

Access road(s) will be provided over which 30 ton's/m2 vehicles can

travel.

13.2.2 Building _

Building of the station is shown in 8.2.

13.2.3  Electricity and Water

The Contractor may procure all electricity and water required for

the installation work.

13.24  Utilization of Lands and Buildings

The Contractor will be allowed to utilize sites and buildings for the
.purpose of completing the installation work effectively. However, all.
temporary structures which the Contractor may build for the purpose men-
tioned above shall be withdrawn prior to the provisiona! acceptance of
completed work. For the use of lands other than the gites, the Contractor

shall assume all responsgibilities.

13.3 Workmanship
13.3.1 Approval of Workmanship

The Contractor shall, as soon as possible after the signing of the
contract, submit to the ANTELCO for approval a detailed description of

workmanship for the whole system.

When necessity to change the contents of such description arises in’
the course of work, the Contractor shall get in touch with the ANTELCO

Engineer to receive his instructions.

13.3.2  Conditions of Workmanship .
(1) Basic Conditions
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(a) Workmanship shall be such as will provide convenience for

maintenance work;

{b) ~Installation materials of optimum quality shall be selected and

used;

(c). " Fixing and mounting shall be done in such ways that they will be
sufficiently stable and rigid. For parts required to be flexible,

appropriate devices shall be rendered;
(d) Work shall be finished presentably;

(¢)  When working additionally on station buildiﬁgs, the Contractor
shall get in touch with the ANTELCO Engineer to obtain his approval.
The workmanship shall be such as will not impair waterproofing,

shielding effect and other functions of station buildings;

(f) Flashing and finishing of feeder and power cable outlet holes

shall be provided according to the ANTELCO's instructions.

(2) Wiring and cabling

{a) Utmost care shall be exercised for cable and wire termination

in order that the fixed terminals can be used for a long period;

(b} ~ Care shall be exercised for-cabling in order that no undesirable

stress will be exerted or no damage inflicted on the cable;

(c) Each equipment shall be effectively connected to earth potential.

' Troubles due to imperfect earthing shall be prevented;
(dy - Power lines and signal lines shall be laid in separate groups;

(e)  Wiring, piping and termination shall be performed carefuily so

as to eliminate harmful induction trouble.

3) Steel Work
(a) Material to be used for steel work shall be high in quality and

anti -corrosive;

(b) - It shall be permissible to artach fixing rails on beams of the
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building for mounting of structures, etc.

134 Installation Control

13.4.1 - Installation Report

The Tenderer shall submit as part of his offer, schedules for the
provision of the Earth Station from the date of the signing of a contract to
the date of the provisional acceptance of the Earth Station as a working
system in accordance with the provisions of Articles 10, 11 and 12, the

Ceneral Conditions of Tender.

The schedules shall include the dates of preliminary design reviews,
procurement, design and drafting, fabrication, assembly, factory testing,

delivery, installation and field testing.

Among the methods to control progress of installation work which
the Contractor is bound to propose shall be included the periodical sub-

mission of reports.

In such repdrts shall be stated not only the progress of installation
work but the instructions received from the supervisor and the measures

taken to fulfil such instructions.

13.4.2 Attendance of Supewisor’

The Contractor, when executing such part of work as cannot be
inspected after the completion or when so instructed previously by the |
ANTELCO, shall be in touch with the ANTELCO Supervisor. The ANTELCO,
when it deems such action necessary, will disp.atch the' Supervisor in order

to have such work as mentioned above executed in his presence.
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CHAPTER 14  TEST AND GUARANTEE

14.1 General

This CHAPTER provides for factory tests, installation period tests
and handing-over tests, as well as guarantee to be extended thereafter.

However, some items in other related chapters are also included herein.

Factory tests and acceptance. tests are, in principle, to be con-
ducted inclusive of inspections by the ANTELCO. The Contractor, however,
shall not fail to take nec.essary action for smooth proceeding of tests, such
as preparing the personnel and methods of tests, and shall prepare to carry
out such tests on behalf of the ANTELCO when so instructed. Installation

period tests fall within the Contractor's responsibilities.
p

All tests, including overall tests of the communication facilities of
the Earth Station, shall be conducted, in accordance with the performances
stipulated in CHAPTER 4, on the basis of comparing with the specifications
hereby presented, the latest pertinent C.C.L.LT.T., C.C.LLR. and I.CS.C.Re-
commendations and data submitted by the Contractor. To pass f_he tests,

work shéli_sati_sfy all such standards completély.

_ The Contractor shall propose the methods of tests, including pro- |
cedural details, and, after approval by the ANTELCO, shall prepare thern

in time for each test.
The ANTELCO will bear expenses for living and traveling of his
Inspectors. ' o ' ' '
14.2 Factory Tests
14.2.1  Data to be Submitted at Time of ANTELCO Inspection

The Contractor shall, prior to the ANTELCO -ingpection, submit
manufacturer test data, including the method of testing, on goods to be '
delivered. In such prior inspections, the Contractor can use, if necessary,

the sampling test method approved by the Inspectors.
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14.2.2 Start and Period of Inspection

When units have been made ready for inspection in considerable
quantities, the Contractor shall inform the Inspector without delay of the

time the inspection can be started.

14.2.3 Measuring Facilities

The Contractor shall prepare, free of charge, all necessary facili-

ties for inspection, including measuring instruments.

The Contractor shall reserve sufficient time for each inspection.

14.2.4 Factory Inspection

The Inspector can, whenever he so chooses, inspect the manufactur-

ing processes in the factory.

14.2.5  Test Certificates

‘Goods to be delivered shall undergo inspections by the ANTELCO
befofe shipping, and the test "ce'rtificate signed by the Inspector shall be

attached to each packing.

~ The Contractor shall prepare suitable sheets for inspection in
sufficient quantities. Manufacturer test data, as specified in 12.2.1 above,
shall be attached to the test certificates. These, certificates shall not be

considered definitive.

14.3 Instailation Period Tests

14.3.1 General

The Contractor shall conduct all necessary tests for turn -key basis
operations during the installation period, and ‘submit data obtained to thé
ANTELCO. Such tests shall be based on the specifications herehy pre-

sented and pertinent C,C,I.T.T., C.C.LR. and 1.C.S.C. Recommendations.
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14.3.2 Measuring Equipment

The Contractor fnay use for the tests specified above the measuring
equipment scheduled to be supplied. Such equipment, however, shall, by
the time of the provisional acceptance, be restored so as to furnish normal

functions that can be expected from brand-new equipment.

14.3.3 ltems not Available for Effective kInspections

For items for which effective inspections are difficult to carry out
at the time of the acceptance tests, the pertinent data and records (including

photographs) shall be submitted as evidence.

14.3.4 Participation of Trainees

The Contractor shall éccept the ANTELCO personnel for the pur-
pose of giving them on-the-job training, instructing them accordingly with
regard to tests, as well as repair and adjustment work. . In this case, the
Contractor can have part of the tests conducted by such personnel, but shall

assumie final responsibilities for test results.

- 1435 Measuring Methods

Measuring method shall be based on the C.C.LLT.T., C.C.ILR. and
1.C.5.C. Recommendations. In case of items for which official governing
regulations are not available, measuring methods shall be proposed by the

Contractor and approved by the ANTELCO.

14.4  Handing-over Tests
- 14.4.1 ~ Preparation for Acceptance Tests

Aécepta'nce tests shall be started actording to procedures shown in

Article 10, 11 and 12 of the General Conditions of Tender.

" The Contractor shall, by the time the acceptance tests are start_ed,

submit the following papers prepared for the plant:
(@)  Plant records (including completion drawings);

(b) Records of materials used;
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(c¢) Installation period test data;

(@) Other reference papers.

The Contractor shall also prepare a complete inventory of provided
and installed facilities in order that he can make clearout explanations

therewith at the time of inspections.

14.4.2  Examination of Paters

_ The ANTELCO Engineer or. the Supervisors under his supervision
will examine submitted papers and, by comparing them with installed facili-
ties, check whether or not the supplied equipment and materials are used

properly.

14.43  Checks of Workmanship

_ The ANTELCO Engineer or Supervisor will check whether or not all
facilities have been finished according to the workmanship proposed by the

Contractor and approved by the ANTELCO.

When instructed by the ANTELCO Engineer or Supervisor to amend

the finish, the Contractor shall fulfil such instructions without delay.

14.44  Performance Tests

The ANTELCO Engineer or Supervisor will examine whether or-not
the installed facilities operate as rhey ought in accordance with the specifi-

cations hereby presented and other governing standards.

The examinations will be carried out in the form of comparison
_between the data submitted in accordance with provisions of 14.4.1 above
and the performance of installed facilities. For sampling inspections, the

separately prepared standards shall be applied.

14.4.5 Provisional Acceptance

Reference shall be ma_de to Articles 10, 11 and 12 of the General

Instructions for Tender.
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145  Guarantee
14.5.1 Scope of Guarantee

By "'guarantee period" is’ meant the period between the provisional

acceptance and the final acceptance.

Expenses incurred by normal operation and maintenance of facilities

during such period will be borne by the ANTELCO.

In case, however, defects are discovered in the course of normal
operation during the period mentioned above, although natural wear and tear
are expected, the Contractor shall, on his own responsibility, have the

operation restored to normally as quickly as possible.

All facilities shall satisfy the standards given in the specifications
hereby presented and in the relevamt C.C.IT.T., C.C.LR. and LC.S.C,
Recommendations throughout guarantee period. In this connection the
ANTELCO reserves the right to enforce necessary tesfs whenever he

chooses to do so.

14.5.2 Replacement of Consumed Materials

Replacement and stock piling of c;onsumable materials necessitated
‘during guarantee. peribd are to be undertaken at the ANTELCO's cost.
However, when such consurriéd materials that afe. used under normal
conditions will have to be replaced before their commonly accepted life

terminates, the Contractor shall bear the cost of replacement.

14.5.3 - Maintenance Supervision:

In order to fulfil the ‘undermentioned, the Contractor shall have
‘richly experienced maintenance supervisor(s) stay at the station for six

months after the provisional acceptance.
The Tenderer shall offer the number of the supervisor(s).

The Contractor shall bear all expenses incurred by the stationing of

.- -such maintenance supervisor(s).
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(a) Technical instruction for operation and maintenance of circuits

and facilities;

(b) Technical instruction in trouble shootiﬁg and repairi.ng work;.
(c) Supervision of routine checking;

{d) Analysis of collected data; |

(e) - Technical instruction in material control.

14.6  Test for Each System

Tests for each system shall be performed under the conditions
stipulated in CHAPTER 2 and herein and at least on the items described

herein.

The inspection schedule and cost submitted by the Tenderer shall be
taken into account the test items described herein and the principal per-

formances stipulated in each CHAPTER.

14.6.1  Antenna System
(1) Test Conditions

(a) Antenna neise, gain, boresight error, etc. shall be measured
with the radio stars, boresight equipment and'if possible a communi-

cations satellite.
For test results, priority shall be given to the radio stars.

The Tenderer shall offer the name of radio stars and their con-

stants (flux density, correction for angular extension, ete. ).

(b) System G/T and noise temperature measurement combined with

the receiver and down-converter shall be included in this system.

(c) ~ Some test items will not always be possible to realize, for
example, wind velocity condition; tests on such matters shall be sub-

stituted by test data presentation with the ANTELCO's approval.

(2) Test Items

(a) Transmit and receive gain (include feed subsystem).
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{b) System G/T and noise temperature measured at 50 increments

of elevation angle from 59 to 90°.

{(c) Polarization characteristics
(i) - Polarization sensgitivity.
(ii)  Cross polarization characteristics.

(iii)  Axial ratio.
(d) Antenna pattern
(e) VSWR and loss
Tﬁe overall feed .subsystém and each component of the feed

subsystem shall be tested.

() Isolation berween transmitting and receiving feed.
(&) Main and subreflector surface accuracy.
(h) Tracking performanée |

Tracking error and drive velocity to all the operation modes

shall be tested.
(i) Locked-rotor mechanical resonance frequency.

Gy - Other performances stipulated in each subsystem.

14.6.2  Transmitter and Receiver System
(1)  Test C‘.onditiOns
{a) Factory tests shall be executed under the environmental con-
ditions mentioned in CHAPTER 2 using test equipment.

(b) In-station facilities endurance tests shall be executed on site
inspections realizing the worst conditions with aircondition equipment

malfunction in so far as possible.

(2) - Test Items
(a) Both telephone and television circuits
(i) Signal -to-noise ratio

(ii) - Gain/Freguency re_si)cnse (RF and IF loop)

(iii) Non-linearity res’p'onse'(BB ;RF-BB)

(iv) - Baseband noise spectrum (BB-RF-BB)

(v) A’mpl_itudé’and group delay response (BB-RF, RF -BB)
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(vi) QOutput power level, control range and stability
(vii)- Spurious outputs '

(viii) Residual amplitude modulation

(ix) ~ Carrier frequency tolerance -

(x) Noise temperature

(xi) Noise 1oading test

(xii)  Threshold characteristics

{xiif) Main pefformances of each équipmenr

(xiv) Check of alarms and switch-over functions

(xv)  Other items recognized by the ANTELCO as necessary

(b) Telephone circuit
(i) Impulse noise
- {c) Television circuit
i) Linear waveform distortion

(ii) Differential gain =
(iii) Defferential phase
(@) Test equipment

Each measuring equipment shall be independently tested.

14.6.3  Control and Monitor System

{1) Test.Conditions ‘ _
(a) Inspections for this system shall be carried out as both indivi-

dual inspection and combined inspection with other systems.

(b) Each control bay, television control/monitor console and data
and recorder shall have the certification that they satisfy the mini-

mum requirements stipulated in 5.4.1 to 5.4.4.

(c) Television test bay ‘shall be independenfly tested.
(2) Test Items
(2) -Check of switch-over functions by remote control
(b) Check of displays, alarrns and recordmgs
(c) Performances of telev151on circuit st1pulated in 5.4 3 (3)
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14,64  Multiplexing Equipment System

(1) Test Conditions

(a) Tests of this system shall be executed under the condition with

the baseband distributien unit loop.

~(b) Other conditious are the same as the transmitter and receiver

sYstem test.

(2) Test Items
(a) Loss/Frequency characteristics
(b) Interference
(c) ‘Near end cross talk
(d) Noise
(e) Frequency stability
(H Level stability _ _
) Main performances of each equipment stipulated in 5.5.1 to
5.5.5 |
{h) Check of a.larms
(i) Other items recoguized by the ANTE LCO as necessary

14.6.5  SPADE Terminal System

The Tenderer shall offer and supply the programs of factory and in-

. station inspections.

14.6.6 Power Supply System .
(1)  Test Conditions

Inspections for this Items described in-Chapter 7 and 10.6 shall be
carried out as both individual iﬁspection and combined inspection with
o_ther..systems, and shall satisfy not only requireme'nts offered by

Tenderer, but also minimum requirements at atmospheric temperature.

(2} Test Items
(a) Voltagéproof Test
(b)  Insulation Test
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{c)
(d)
(e)

14.6.7

(1)

Confirmation of Action
Lords Test .

Others

Connecting Microwave Link
Test Conditions

Inspections for this system shall be carried out as both individual

inspection and combined inspection with other systems.

Each subsystem shall be carried out the individual inspection that

they satisfy the minimum requirements stipulated in sections 9.6 Per-

. formance characteristics and 9.7 Baseband message performance in .

Chapter 9.
(2) Test Items
(a) Transmitter and receiver gain
(b) Antenna gain
.(c) _Signal-to-noise ratio
(d) . Baseband noise spectrum
(e) | Amplitude and groupdelay response
(£} Output power level, control rénge and stability
{g) Spurious outputs | '
Ak Carrier frequency tolerance
(1) Receiver noise ﬁgure |
@) Noise loading test
(k) Threshold characﬁeristics
4} Main performance of each equipment
(m) Check of alarms and switch-over functions by remote control
(n) - Performance of television circ_:(lit' stipulated in sections 9.5.1
‘and 9.7.3
(0)

Performance of engineering service circuits stipulated in

section 9.7 .4
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14.6.8 Central Station Equipment

(1) Test Condition

@) Inspections for this system shall be carried out as individual

inspections and combined inspection with other systems.

{2) Test Items _
(a) Test items are the same as the multiplexing equipment system

stipulated in 14.6.4.

(b) °~  Main performances of the each equipment stipulated in sections

10.4.1 to 10.4.5 and 10.5.

14.6.9 International Telephone Switching System

(1) . Test Condition
(2) Inspecuons for this system shall be carried out as 1nd1V1dua1
| inépections and combined inspection with other systems.
{b) _ Each subsystem shall have the certification that they satlsfy the

minimum requirements stlpulated in section 11.2.

(2) Test Items
(a) The Tenderer shall offer the test program of factory and in-
station inspections.

(b) -~ Main performance of the each subsys'tem stipulated in sections
11.34 or 11.4.7

(c) . Check of sw1tch over functions

(d) - Check of displays and alarms

(e) Check of c;Onnection betwéen international circuit and domestic
_circuit
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'CHAPTER. i5  TRAINING

15.1 General

This CHAPTER. deals with the training, however, some 'items in

other related chapters are also included herein.

In accordance with provisions .of Articles 10, 11 and 12 of the
General Instructions for Tender, the Contractor shall, on his responsibility,
administer in PARAGUAY and at the manufacturer's factory necessary

training for benefit of the ANTELCO's personnel.

The training program shall be proposed by the Contractor, and final

_ decision shall be based on agreement with the ANTELCO.

15.2 Category of Trainihg
15.2.1 Theoretical 'Training :

Training on the fdllowing subjects shall be administered_ in ASUN-

CION;
(a) Qutline of sateilite and satellite_'communicationsi
(b) ' Satelli_té communications circuit designﬁ
(c) Construction of earth station facility;
(@ Antenna'_coﬁt’rol system and the construction thereof;
(e) Transmitter and receiver facilities; |
() Measuring methods at the earth station;
(2) TV engineering and measurements;
(h) Microwave engiﬁeering; '
(i) Other associated accessories, incl.uding the power facilities.

15.2.2 Training at Factory

Personnel selected by the ANTELCO from among trainees 'names_ as
per 15.2.1 above shall be accepted by the Contractor, and training shall be

administered for them at the manufacturer 's factory.
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15.2.3  On-the-Job Training

During the installation period, the Contractor shall accept trainees

and give them on-the-job training at the sites where construction woxk is in
progress.
15.3  Languages

For training to be administered in PARAGUAY, the Spanish or
English language shall be used, whereas for training to be given in the

manufacturer's factory, English shall be used.

. 15.4 Text-books

The Contractor shall prepare all necessary text-books for all

trainees, and shall supply an additional 30% as spare text-books.

15.5 Expenses

Salaries and wages of trainees, as well as expenses to be entailed
for travel to and from ANTELCO a_nd their living expenses in the manufac-

turer's ‘country, will be borne by the ANTELCO. Damages caused by
trainees will also be indemnified by the ANTELCO. |

All other expenses shall be borne by the Contractor.

" 16.6 Ouutation _ .

'The. Tenderer shall quote training eﬁcpenses speéiﬁed in the fore-—

going.
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CHAPTER 16 PUBLICATION AND DRAWINGS

This CHAPTER provides for all technical information and manuals, to
include drawings, circuit diagrams, operating instructions, testing procedures
and maintenance methods, to be submitted by the Tenderer and the Contractor.

Some items in other related chapters are also included herein.

16.1 Offering .Documents

Technical documents to be submitted with the offer shall contain
information on all items falling within the scope of this contract. Each .
document shall be submitted in 6 copies, in accordance with provisions of

Item 8.6 of the General Instruction for Tender. . Such items shall includes:
(1 System Design
Technical information concerning system  design and feasibility

based on data shall be supplied together with at least the following

drawings:

(@)  Communications system schematic diagram;

(b) Power system schematic diagram;

(c) Equipment layout of the communication facility.
(2) - Equipment and Material Data

‘Technical information pertaining to equipmen't and materials shall
be presented. Equipment specifications shall be prepared in the formula

appearing in 1.7.. Drawings shall also be prepared if _neéessary.

3) Installation _

Information concerning installation shall be presented. Especially,
clear descriptions with drawings shall be presented for equipment lay -
outs.

(4) Price Quotations

Statement shall be made in the formula appearing in 1.7.
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16.2  Documents to be Approved _
The Contractor shall, within two months after the signing of the
contract, submit information in full detail pertaining to designs, instaliation
including workmanship, methods of tests and training to be administered,

" and shall have such information approve'd.. '

Each document shall be submitted in four copies.

16.3 Instruction Manuals

The Contractor shall supply the under-mentioned manuals presen
ing detailed information required for operation and maintenance of

system.
Each manual shall be supplied in ten capies.

(1 . Station Operating Manual _
The station operating manua.l-s_hall be prepared to include the

following information:

(@) How to operate. the station in each of the various and diverse

modes and an explanation of the uses and differences of the operating

" modes.
b) How to carry out rapid system and equipment fault location.
(c) A master index of all other handbooks, manuals, etc. for

equipment suppiied as the earth station system.

(2) " Handbooks or Manuals
Handbooks or manuals shall be supplied for every item of equip-
ment forming pé,rt of the earth station system.
‘These manuals shall includei~
(a) Description of the equipment.f
(b} An explanation of each operating function.

{c) Step by step instructions on how to use the equipment.
- (3) - Circuit Drawings
Wiring drawings and schematics shall be supplied for ever'y item

of equipment and forall interconnections between equipment assemblies

and subsystems.
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(4) Each manual shall contain a detailed list of typical meter readings
together with the limits on such readings for all test points and likely

trouble spots in the circuit of the equipment.

Diagrams of oscilloscope waveforms to be expected shall be shown

-for appropriate points.

5) o Ordering Information _
The instruction manuals shall include ordering information on all
parts purchased by the Contractor, in detail sufficient to allow procure -

ment directly from the component manufacturer.

(6) The manuals shall be submitred prior to commencement of the

provisional handing -over test.

16.4  Text-books

Text-books for the training mentioned in 15.4 shall be provided

prior to commencement of training.

16.5 Data

(1) Manufacturer's test data
Test data described in 14.2.1 shall be presented.
Three copies of such data for each'equipment shall be submitted. .

(2) Installation period test data ‘
Test data prepared by the Contractor at the sites for each equip-
ment and for each sy_stém shall be s'ubmittec_l. Such data shall be sub-

mitted prior to the provisidnal acceptance tests and in four copies each.
{3) Acceptance test data
The Contractor shall put in order data of the acceptance tests
conducted by the ANTELCO personnel. Four copies of compiled data
shall be prepared. '
16.6  Plant Records

(a) Detailed plant records covering all executed work shall be
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(b)

{c)

submitted prior to the provisional acceptance tests.

In such plant records the following items shall be taken up:

(1)
(ii)
(i)
(iv)
(v)
(vi)
(vii)

(viii)
(ix)

)
(xi)

Channel arrangement;

Level diagrams;

Communications system wiring block diagram;’
Power system wiring block diagram;

Site plan;

Equipment layouts;

Intra-office cable laying, wiring list and lengths;

Mounting of antenna system, schematic of feeder arrange-
ment and feeder lengths;

Details of steel work {structures, cable racks, etc.)
Jumpering details;

Outdoor cable laying splicing list and lengths.

Four copies of plant records shall be submitted for each item

appearing above.
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