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1. SCOPE

1.1 Purpose. The purpose of this handbook is to provide genera) technical
information pertaining to facility engineering of satellite earth stations,
both fixed and vanized, and to serve as a guide to more detailed information
contained in referenced engineering and plarming pub1ications.

1.2 -. This handbook presents selected topics in earth station faci1ity
engineerlng to teleconmunications engineers, managers, and senior operations
and maintenance (DOi) personne1. These topics cover the site selection
process and the design of site facilities (including physical structures and
the electrical power and ground systems). Although this handbook applies
mainly to medium and heavy earth stations, portions may be used for siting
tactical or special-use terminals. The term “vanized equipment,” as used
here, applies both to Defense Comnunications System (OCS) equipment that is
mounted in vans and to tactical equipment that is mounted in vans or shel-
ters. The discussion of site selection information is augmented by the
inclusion of sample worksheets (appendix A) as information collection aids.

1.3 Background and future trends. The satellite communication system has a
number of advantages that makes {t attractive as either a replacement for, or
a backup to, present terrestrial systems. These advantages include increased
channel capacity, relative terrain independence,and (under some conditions)
higher resistance to jansningefforts. Satellite communications will continue
to expand as a burgeoning technology provides advances in modulation techni-
ques and frequency uti1ization. With these advances, satellite networks wi11
readily lend themselves to the Oefense Conznunications Agency (OCA) plan for
increased use of digital communications. The systems engineering objectives
for earth stations in the Defense Satel1ite Conmunications System (DSCS) wi11
emphasize sustaining and improving survivability, durability, security, and
interoperabi1ity. Termina1 interconnectivity structure is expected to shift
fran the present configurations of terrestrial backbone transmission and
switching networks to direct access via satellite.

1.4 Earth station configurations. The earth station (ES) is the total OSCS
facil~ty from the interconnect faci1ity (ICF) circuit connections at the patch
and test facility (PTF) of the servicing technical control facility (TCF) to
the sate1ite radio frequency (rf) patch at the antenna of the ES. The ES
includes the ICF, the comnunications subsystem (CSS), the rf generation and
frequency conversion, tracking and antenna equipment, monitoring and control
facilities, and the site power generation and distribution. Earth stations
presently deployed in the OSCS, stage 1-C, have four basic configurations, as
shown in figure 1 and described in the following paragraphs. Differences
among the configurations involve the interconnect technique and the relative
locations of the earth station, TCF, and CSS.

1.4.1 Configuration I. The earth station, including all the CSS equipment,
is connected to the nearby TCF by multiple baseband cables or optical fiber
bundles.
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FIGURE 1. Basic earth station c~fiqurations.
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1.4;2 Configuration II. The earth station is 1inked to the distant TCF by mi-
crcntaveradio. in this configuration, the CSS equi~nt is split up, with the
modems 1ocated in the earth station, and the multiplex and 1ine-conditioning
equipnent located in the TCF.

1.4.3 Configuration III. The earth station and the TCF are in the same build-
ing with the TCF, and interconnectedwith the CSS by cables.

1.4.4 Confirmation IV. The earth station and the TCF are in nearby separate
buildings and are interconnected by cable. The CSS is also split up in this
configuration, as described in mnfiguration 11 above.

1.5 Concepts of employment. A satellite earth station enployed in a non- - .“
nodal capacity forms only a single link with another station; it has no relay
capability. A satellite earth station csnployedin a nodal capacity is charac-
ter zed by two or more antennas and may serve as a relay in multiple 1inks of
a network.

1.6 -.’ Safety considerations within the scope of this handbook are:
(1) potential radiation hazards presented to ordinance, fuel, and personnel in
the vicinfty of the earth station antenna(s) and (2) electric shock hazards
encountered in power panels and other high-voltage areas on the site. Light-
ning protection and fault protection subsystems, providing protection for both
personnel and equipment, wi11 be considered. . .

1.6.1 Radiation hazards. MIL-HDBK-238 and AFOSH 161-9 prescribe energy
density 1evel imits for the protection of personnel. Hazard standards for
fuels and various electroexplosive ordinance devices are prescribed by the
individual services, such as in T.O. 31Z10-4and AFM 127-100. All three mili-
tary services maintain agencies responsible for conducting radiation-level
surveys at operational and proposed sites (see OARCOM-P-7O6-41O).

1.6.2 Electric shock hazards. Protection against shock hazards is best
assured by proper ac wiring, bonding, and grounding practices (including
1ightning and .fault protection subsystems and earth electrode subsystems).

1.7 Frequency coordination. At all earth stations, frequencies to be used
must coordlnated in accordance with the procedures of the service in charge.

3
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2. REFERENCED DOCUMENTS

2.1 Issues of documents. The following documents of the
date of invitation for bids or request for proposal, form
handbook to the extent specified herein.

MILITARY SPECIFICATIONS

MIL-F-29046(TO)

FEDERAL STANDARDS

FED-~D 1037

MILITARY STANDARDS

MIL-STD-188-124

MIL-~D-633

MIL-STO-1472

MILITARY HANDBOOKS

MIL-HOBK-238 (Navy)

MIL-H08K-411

PUBLICATIONS

DEPARTMENT OF OEFENSE

DOD Directive 3222.3

issue in effect on
a part of this

Specification for Flooring, Raised, General

Glossary of TeleccmrnunicationTerms

Grounding, 8onding, and Shielding for
CcnmnonLong Haul/Tactical Ccmrnunication
Systems

Mobile Electric Power Engine Generator
Standard Family Character sties

Human Engineering Design Criteria for
Mi1itary Systems, Equipment, and
Facilities

Mi1Itary Standardization.Handbook, Electro-
magnetic Radiation Hazards

Power and Environmental Control for Physi-
cal P1ant

Electranagnetic Canpatibi1ity Program

000 Oirectiw 4270.1-M Construction Criteria

.XCUPATIONAL S.?FHY ANO HEALTN AOMINISTRATION

OSHA 2206 (29 CFR 1910) General Industrial Safety
Standards

DEPARTMENT OF THE NAVY

1

NAVFAC Dt4-2 Oesign

4

Manual--Structural

and Health

Engineering

I I
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NAVFAC OM-4

0EPART?4ENTOF THE AIR FORCE

Oesign
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Manual--Electrical Engineering

. .

AFM 86-2 Civi1 Engineering Programing Standard
Faci1ity Requirements

AFM 88-15 Air Force Oesign Manual Criteria and
Standards for Air Force Construction

KM 127-100 Explosives Safety Standards .

AFOSH 161-9 Occupational Health, Exposure to Radio
Frequency Radiation

T.O.”31ZI0-4 Electranagnetic Radiation Hazards

DEPARTMENT OF THE ARNV

TN 5-809-1 Load Assumption for Bui1dings

OARCOI+P-7O6-41O Engineering Oesign Handbook:
Electranagnetic Conpatibi1ity

2.2 Other publications. The following documents form a part of thfs handbook
to the extent specified herein. Unless otherwise indicated, the issue in
effeet of date of invitation for bids or request for proposal shal1 apply.

hnerican Society of Heating, Refrigeration, and Air Conditioning Engineers
(ASHRAE), Inc.

ASHRAE Handbook systems

ASHRAE Handbook Fundamentals

ASHRAE GRP 158 Cooling and Heating Load Calculation Manual

(Application for copies should be addressed to the American Society of
Heating, Ref.rigeration, and Air ConditlOnin En~ gineers (ASHRAE), Inc.,
1791 Tullie Circle N.E., Atlanta, GA 30329

National Electric Code (NEC)

(Application for copies should be addressed to the National Fire Protection
Association, 470 Atlantic Avenue, Boston, MASS 02210)

5
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1.
I 3. DEFINITIONS

3.1 Definitions. For definition of the terms used in this handbook, refer Jo
Federa1 Standard 1037.

I

I
6

I
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4. GENERAL REQUIREMENTS

4.1 Site selection criteria. This section of the handbook provides general
criteria and gu!dance to an systems planners in selecttng the best availakle
site fran among”potential candidates for the installation of a satellite eartk
conplex.

4.1.1 Terrain and horizon profiles. The terrain around the earth terminal
should be relatively f1at (to precfude extensive site preparation). The
horizon profile, in the direction of the satellite with which the terminal
will be ccmnunicating, should be free of obstructions; that is, in the north-
ern henis@ere, the southern horizon should be clear for geosynchronous
satel1ites. If two antennas are to be installed on the recommended north-
south line, a small downslope to the south is desirable to provide the
northernmost antenna with unobstructed coverage.

4.1.2 Accessibility
-----+”

Two aspects of accessibility should be considered. The
primary concern s OU1d be whether an earth terminal at this site can accm-
plish the required interface between direct service users and the OCS or other
long-haul systems. The second concern should be whether logistic support can
be easi1y provided to the site during the survey, installation (or construc-
tion), and operational phases.

4.1.3 Available land area. The area needed for an earth terminal faci1ity
must be determined frrxnmaster engineering design plans or fran standardized
lqyouts for the particular terminal equi~nt. This requirement may be ccxn-
pared with map plots of the candidate site to ascertain that the area that is
available wi11 acccnsnodate: the terminal’s technical equipnent and power
buildings; the antenna structures; storage areas for petroleum, Oi1s, and
lubricants (pol); and the acininistrativeand logistic functions.

4.1.4 Power availability. Existing, locally available power must be adequate
to meet the total operat onal requirenents of the proposed earth station. A
poww system must be planned if locally available power is inadequate. MIL-
NOEX 411 should be used for planning. (The use of the National Electrical
Code (NEC) does not directly apply to communications faci1ities; however, its
use, while not mandatory, is reconsnendedto provide additional detailed
information to the engineer.)

4.1.5 Survivability
~“

OSurvivabi1itym refers to the abi1ity of the earth
tennina conp ex to withstand (and continue to function in) an environment
made hosti1e by weather, conventional or unconventional warfare, or nuclear
detonation. The Department of Defense, the mi1itary departments, or the
Oefense Comznunications Agency must provide the appropriate criteria and
guidance re arding which of the following survivability factors must be

?considered and the extent to which they must be considered).

4.1.5.1 Ueather. Weather survivability criteria wald apply to the con-
stmction~s and materials of site structures and enclosures (for
exanple, the technical equipment building and the possible need for antenna

7
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I radames). Ueather survivability is mandatory at all fixed sites. (For trans-
portable or vanized sites, consideration must be given to those factors that

I may not be provided by the basic configuration.)

4.1.5.2 Warfare. Conventional and unconventional warfare includes electronic
warfare (-emical, biological, and radiological warfare (C8R); sabotage;
and guerrilla or terrorist action. Uarfare survivability criteria would”be
incorporated in site security criteria covering 1ighting requirements, peri-
meter fence requirements, and provisions for perimeter defense.

4.1.5.3 Nuclear Nuclear criteria are measures of the facility’s ability to
function ~~osed to the electromagnetic pulse and radiological, thermal,
and blast/pressure effects of a nuclear detonation. Nuclear survivabi1ity
criteria apply to such factors as exterior cable layouts, buiIding entry
points for cables, and redundancy in interconnect 1inks.

4.1.6 Electromagnetic interference (emi). An extensive body of information
and numerous mi1itary standards covering the field of emi are avai1able to the
systems planner. These information sources present both emi criteria and
measurement techniques.

4.1.6.1 EM1 assistance. Each of the three services has agencies avai1able to
conduct emi and electromagnetic compatibility (emc) field and desk studies,
when requested, in accordance with applicable regulations. Additionally, the
00D Electromagnetic CompatibiIity Analysis Center (ECAC) at Annapolis,
Maryland, provides assistance to users of al1 services. OARCOM-P-7O6-41O
provides brief descriptions of the services performed by each emc faci1ity and
provides points of contact within each organization.

4.1.6.2 EMI areas of.interest. Responsible planners and managers engaged in
facility engineering of satellite earth stations must be concerned with emi
considerations in the following area,s:

a. Antenna radiation patterns.

b. Antenna gains at frequenties of receiver spurious responses (1imited
to frequencies greater than 0.9 of the cutoff frequency for waveguides).

c. Site electromagnetic signatures.

d. Proximity to public highways and attendant potential1y interfering
emissions from ignition systems and mobile transmitters.

e. Possible interference from terrestrial radiators.

f. Planned additional radiators in the vicinity of the site.

9. Possible interference from satellites in nearby orbits.

I h. Nearby sensitive receivers, such as for radio astronomy.

i. Aircraft traffic”patterns of any nearby airport.

8’
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4.1.6.3 EI!Cstudies. EMC studies, theoretical and measurements, Shall be
conducted for new satellite earth stations to assure that the new station wi\1
be electromagneticallycompatible with the environment. Taking into account
all the areas of interest mention in 4.1.6.2, those portions of the rf sPec-
trum which can be used by the earth stations shall be defined and provided to
the appropriate frequency assignment authorities. The results of the em
studies provide the frequency assignment authorities the information they need
to select proper operating rf which wil1 result in the earth station being com-
patible with the environment. EMC studies should also be performed on exist-
ing earth stations which are to be upgraded for new rf uplinks and downlinks.

4.2 Existinq facilities. Existing cofnnunicationsfacility site information
will provide a valuable tool for evaluating the suitability of the facility as
a potential site for an earth complex.

4.2.1 Facility description. A description of the existing communications
facility should include the follcntinginformation:...

a. Mission and function. “

b. Lmation: Location information may be presented as geographical
coordinates along with topographic maps (or references).

c. Type of existing structures (buildings, antennas, etc.).

d. Land area: “Amap plot, appropriately dimensioned, wi11 show present
land use and available open areas.

e. Avai1able power versus power consumption, to be compared to the
requirements of the proposed earth terminal complex.

f. Any other information that would enhance the facility description.

4.2.2 Present configuration. The present configuration of the candidate
faci1ity may be determined from as-bui1t drawirigs. Specific items of interest
include the following:

a. Technical control facilities.

‘b. Interconnect faci1ities to users and DCS backbone or other long-hau1
systems.

c.

d.

e.

f.”

Multiplex and radio facilities.

Site power system.

Site ground system.

Digital communications subsystem (DCSS) equipment.

9
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4.2.3 Pre-survey tentative site selection. A presite survey tentative site
selection Is required as early as practicable to permit military departments
(MILDEPS) programing for procurement of emergency generators and uninterrupt-
ible power systems if required. These 1ong-lead items are now procured by
tri-service,.multi-year contract for OCS requirements. Five Year Defense
Program (FYOP) programing requirements result in the need to identify the
quantity and size of generators and uninterruptible power systems (appendix B) I
prior to site surveys for individual conmwnications projects.

4.2.4 Future expansion plans. Base master plans for the candidate site may
be used to determine plans for future construct on and 1and use. Examination
of these plans may disclose conflicts in physical space and rf spectrum utili-
zation that could make the site unsuitable for an earth terminal complex.

4.3 Presite-survey information. Information COIlected and evaluated before a
site-survey crew departs for a proposed earth terminal complex site wi11

1“ greatIy faci1itate the actual onsite survey. Presite-survey information may
be extracted from existing documentation such as system/project plans, base
master plans, preliminary engineering studies, topographic maps, and weather
records. The value of presite-survey information is directly proportional to
its accuracy and comprehensiveness. The information may be compared to
appropriate facility criteria to disclose any obvious discrepancies present in
the proposed site. Time and money wi11 be saved when the elimination of a
proposed‘siteis based on the presite-survey information. Additionally,
knowledge of facility requirements will alert the survey crew, prior to the
onsite survey, to areas that must be observed. This portion of the handbook
discusses the various categories of presite-survey information required and
provides samples of information worksheets (appendix A). These may be used as
guidance for the CO1lection of presite-survey information.

4.3.1 Administrative information. Administrative information includes: the
location of the site, land availability, descriptions of existing structures,
and the identity and location of earth terminal interfaces along with charac-
teristics of their existing communication links. Worksheets for this infor-
mation is presented in figures A-1 through A-4 of appendix A. An ECAC desk
study and on-base files of master plans are among the suggested sources for
such infonnation.

I 4.3.2 Environmental conditions. The environmental conditions to which the
I earth station will be subjected are important considerations in facility

design and may be reflected in criteria for the construction of site build-
ings, she1ters, and antennas.

4.3.2.1 Historical weather and seismic activity information. Local weather
“.”.ations keep such historical information as required by the area.environ-
mental conditions worksheet (figure A-5). Records of seismic activity are
usually available from a nearby university.

4.3.2.2 Soil and drainage information. The information to be collected on
the soil and drainage worksheet (figure A-6) provides a preview of the

10

Downloaded from http://www.everyspec.com



adequacy of the standard plans for
pads. Typically, s’uchinformation

MIL-HDBK-412
20 May 1981

the buildino/van foundation and antenna
will alread~”be available for existing

sites, but for new site locations the information must be collected during the
onsite survey.

4.3.3 Maps, CIlots, and drawinqs. Supporting information such as maps, plots,
and drawings of the proposed site must be made available to the site survey
crew prior to the onsite survey. The map and drawing worksheet (figure A-7)
indicates the type of information required, grouped to provide a convenient
reference.for gathering the avai1able material.

4.3.4 Land requirements. The real estate and structure requirements must be
made available to the survey crew to aid in determining whether the available
real estate wi11 accornnodatethe earth terminal complex, as presently planned,
plus any known expansion plans. The 1and requirement worksheet (figure A-8)
will allow the survey crew to consolidate this inforination.

4.3.5 Power requirements. The power requirements wurksheet (figure A-9],
when completed, WI11 serve to inform the site survey crew of the site power
requirements, including the primary, backup, and uninterruptible power supply
(UPS).

4.3.6 Physical survivability of structures requirement. The requirements for
the physical survivabi1ity of the proposed site structures with respect to
weather (see the physical survivability worksheet, figure A-10) wil1 allow the
survey crew to evaluate the survivability of the existing facilities to deter-
mine whether they wi11 satisfy the earth station requirements. . .

4.3.7 Nuclear survivability requirements. The OCA, or other agencies for non-
DCS sites, will designate those satel1ite earth terminal complexes that wi11
be hardened (in accordance with current criteria and direction) to resist the-.

I effects of high-altitude electromagnetic pulse (HEMP] and for blast effects
Droduced bv a nuclear detonation. If the DroDosed site has been so designated.
responsibl~ planners must alert the site-survey team to the requirement %d ‘
must be prepared to obtain extensive related information during the onsite
survey. The nuclear survivability requirement hmrksheet (figure A-n) will
serve to document the hardness and fallout protection requirements. (NOTE:
Mhen information is logged on the form, it is likely that the form will then
require a security classification marking.)

4.3.8 Earth station facility requirements. Facility requirements include the
architectural, electrical, and environmental control requirements for the
technics1 equipment spaces. The facility requirements worksheet (figure A-12)
provides information entries “forequipment area f1oor space, door, window, and
ceiling requirements. It also provides entries for temperature and airflow
requirements of the consnunicationsand other equipments.

4.3.9 Access requirements. Site access information is required to guide the
responsible activities during all phases of the project (construction,
acceptance testing, and operation and maintenance of the operationa1 site).

11
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The information provided by the site access requirements workshe@t (figure
A-13] wi11 allow the survey crew to determine whether the present site access
wi11 accommodate the movement of heavy construction equipment and the site
equipment transporters. This information may be extracted from existing
documentation or obtained by direct observation during the onsite’survey.

4.3.10 Support requirements. The logistics support requirements worksheet
(figure A-14) wi11 make the survey crew aware of the general support require-
ments that must be investigated in greater detail during the onsite survey.
The general support categories covered by the worksheet are administration,
personnel, housing, POL storage, and maintenance.

4.3.11 Site survey accuracy requirements. Third-order surveying accuracy
(one part in 5000) should be maintained to establish site information such as
azimuth and length of baseline, elevation, and reference markers.

4.4 Onsite-survey information. The onsite survey serves to verify the infor-
mation obtained in the presite survey and to expand this information base .with
information that is.available only through an actual site visit. (Actual
measurements required for site information do not necessari1y have to be made
by the site-survey team; such information could possibly be obtained from
other reliable sources.) This portion of the handbook provides guidance to
the.onsite-survey team when using the worksheets of appendix A. These work-
sheets may be duplicated and used as required.

4.4.1 Administrative information. The administrativeworksheet (figure A-15)
will serve as both a checklist and information:collection format for the
gamut of administrative information, which ranges from physical information
such as the site location, to logistic information on the availability of
personnel housing and highway access.

4.4.2 Topography and terrain. The topography and terrain worksheet (figure
A-16) p~tion of onsite information describing the site in
terms of elevation above mean sea level, vegetation cover, and terrain
features. Any 1arge obstructions or unusal features observed by the survey
team should be fully described in the remarks section of the worksheet.

I 4.4.3 Onsite obstructions and horizon profiles. Two specific profiles are
required during the onsite survey: an overal1 horizon profile and a detailed
profile of any prominent obstructions observed from the proposed antenna
location.

4.4.3.1 Overall horizon profile. Figure A-17 provides a format for the
‘ollection of information for a horizon profile, which will be obtained over a
~ 11 36o degrees of azimuth about the antenna location.~u As the azimuth angle
1s varied, the elevation angle is taken with respect to main terrain features
such as significant peaks or valleys. The azimuth angle is varied in incre-
ments of 1 degree in the vicinity of the normal antenna pointing angles and in
increments of 5 degrees for the rest of the profile. The normal poiflting
angles may be found in the ephemeris for the earth station satellite. The
method used to establish the north-south reference 1ine should be described
fully to allow the profile to be verified or corrected at a later date.

12
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4.4.3.2 Specific obstruction profile. A detailed profile of all obstructions
that could shield the station antenna from the satel1ite wi11 be taken in the
vicinity of each obstruction: The azimuth angle should be increinentedin
steps 1 de ree to obtain this profile.

?
The specific obstruction profile

worksheet fi~re A-18) provides space for recording information on three
separate obstructions.

4.4.4 Photographs. A 360-degree panoramic view of the earth station may be
obtained by photographing the horizon at different azimuths (the number of
photographs required is determined by the resolution of the equipment used).
As an aid for interpreting and identifying the photos, markers giving the site
identification, and the azimuth angle should be used. The camera should be
tripod-mounted and equipped with a calibrated leveling head. The highest
clarity wi11 be achieved through the use of infrared film with appropriate
filters; othetwise, the use of panchranatic f{lm in conjunction with a haze
fi1ter is recommended. The photographic worksheet (figure A-19) provides a
convenient format for infonnation recording. Site sketches, with camera
locations noted, may be attached to augment the information.

4“4”5~“ The site-survey crew wi11 be required to determine the
amount and qua lty of electrical power available to, and consumed by, the
existing facility. Areas of particular interest include the station load
requirements, present and future, and characteristics of the power sources,
both primary and auxi1iary. These may then be used to determine whether
additiona1 power sources wi11 be required to operate the proposed station.

4.4.5.1 5tation load. The site power worksheet (figure A-20) provides a
format for recording site load informat{on such as h~gh and low averages, peak
values, and 1oad phase balante. The values for peaks and high and low aver-
ages are found with the station high demand equipments, typically the air-
conditioners, switched on and off.

4.4.5.2 Power characteristics. The characteristics of all classes of avail-
able onsite power sources are recorded on the existing power characteristics
worksheet (figure A-21). These characteristics include line voltage and load
current variations as a function of demand, and a record of power outages.
The wurksheet also provides for recording descriptions of the primary and
auxiliary power sources and the uninterruptible power supply. A description
of the pcwer distribution system with its assoc‘iated protective devices is
required to complete the worksheet.

4.4.5.3 Noise measurement. The existing power system should be investigated
to determ-~ of all transient noise voltages. The power noise
wmrksheet (figure A-22) provides a format for recording the noise voltage
information. Figure 2 shows one method of the test setup that allows the
noise voltage measurement to be accomplished using the following equipments:

a. Portable battery-powered osci1loscope, HP 17078, Tektronix 465 to 485,
or equivalent.

13
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FIGURE 2. Powerline noise test setup.
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b. Oscilloscope test cable constructed of R6-58/U orRG-59/U with EINC
corinectionsat each end.

c. Voltage divider, 100 to 1, with leads and clips, as shown on figure 2.

(For an accurate recording with printout of impulses, sags and surges, and
average voltages, see 4.4.5.5.)

4.4.5.4 Station load pcuer factor. The power factor (pf) for the composite
load that the station’s equipment presents to the powerline may be determined
from the formula:

pf = watts u.
volt-amperes E ‘L-N c IL

where

u = 3-phase pwer, measured with a

‘L-N = line-to-neutral phase voltages

lL = phdse currents for phases A, B,

clans&on wattmeter

for phases A, B, and C.

and C.

4.4.5.5 Line voltaqe analysis. An analysis of the line voltage supplied to
selected technical equipment will serve as a sunsnaryof the quality of the
site power distribution system. This analysts may be made by monitoring the
ac line voltage with a consnercialline voltage analyzer. 14easurementsmay be
made at the technical power distribution power panel and values of short-term
impulses, long-term sags and surges, and long-term average voltage may be
recorded in the format provided by the line voltage analysis worksheet (figure
A-23).

4.4.6 Earth resistivity. The earth resistivity of the proposed earth station
facility is a valuable base for system planning purposes. Figure 3 shows the
earth resistivity test setup using a null-balance earth tester. Four ground
rods in a straight line and separated by a distance A should be driven into
the ground to a depth not to exceed 1/20 of A. Separation distances of 3 to 6
meters (9.9 to 19.8 feet) with corresponding depths of 15 to 30 centimeters (6
to 12 inches) are convenient and practical. Uith the ground rods connected to
the tester as shown, the tester resistance R is varied to obtain a null read-
ing, and the earth resistivity, in ohm-meters, is found from o = 2 u AR. The
earth resistivity worksheet (figure A-24) provides a format for the collection
of information. NOTE: All of the test leads used in this measurement should
be of the same gauge and should be of sufficient size to minimize the effect
of the ohmic resistance of the wire on the test.

I

4.4.7 Existing site ground system. The onsite-survey team must verify the
existence of the ground system, and subsystems, on an existing site that is a
candidate for the installation of an earth satellite terminal. As part of
this verification, the team should obtain drawings of the existing ground
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FIGURE 3. Test setup to measure earth resistivity
with null-balance tester.
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system and’obtain measurements of the c~osfte resfstancehpedance to earth
ground and,the magnitudes of any ac and dc currents Present on the ground net-
work. The existing site ground system survey worksheet (figure A-25) will
serve as a guide to alert the survey team to the extent of information re-
quired. The ground system survey information required for a given site must
be determined on a case-by-case basis.

4.4.7.1 Resistance/impedancemeasurements. The value of the c~osite resis-
tance or lnpedance between a test point and earth ground may be obtained by
any of several methods. Three consnonmethods are the fall-of-potential
method, the cccnparisonmethod (each of which requires a null-balance earth
tester) and the triangulation method, which enploys an earth resistance
“tester. The fall-of-potential is recommended and is described as follows:

Fall-of-potential method. “Figure 4 is a schematic representation of the test
setup for.the fall-of-Potentialmethod, Ground rod P2 is located on a
straight line between Cl and C2 and then moved toward C2 in discrete steps.
Table I provides a guide for the initial placement of C2 and P2. As rod P2 is
moved toward C2, the tester resistance setting that yields a null balance is
recorded for each point. Uhen these readings are plotted against distance,
they produce a curve that increases to a certain point, levels off, and then
increases again as C2 is approached. Figure 5 shows the shape of a twical
curve.. The level portion of the curve should occur when P2 is placed at a
certain point that is approximately 62 percent of the distance between Cl and
C2. If this leveling of the curve is not noted, the test series must be
repeated with the C1-C2 distance significantly increased. Once the charac-
teristic leveling is obtained, the tester resistance value(s) in the level
region may be taken as the ground system resistance value. If the full test
series is not feasible, a shortened test performed in the 50 to 70 percent
region of the curve show in figure 5 will yield reasonably accurate results.
NOTE: All of the test leads used in this measurement should be of the same
gauge and should be of sufficient size to minimize the effect of the ohmic
resistance of the wire on the test.

4.4.7.2 Ground system ac current measurements. A design goal for con’muni-
cations systems 1s that there be no significant ac currents in the signal
reference and equipment fault protection subsystems. (Cornnerciallyavailable
clamp-on volt-ansnetershave sensitivities limited to approximately 100 to 200
KIAat.) The onsite-survey team should check for the presence of ac currents
in equipment ground leads, inside and outside ground conductor networks, in
waveguide ground leads, and in equipment fault-protection ground leads. The
test equipment should be used in accordance with procedures given by the
manufacturers’ equipment manuals. The ground conductor ac current worksheet
(figure A-26) is provided to record the information.

4.4.7.3 Ground system dc current measurewnt. The presence of dc currents,in
a site ground system is, also, an undesirable condition. Available clamp-on
dc millla.mnetersshould be used to obtain the magnitudes of any dc currents in
all equipment ground leads. The ground conductor dc current worksheet (figure ,’
A-27) provides an information record format.
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TABLE I. Guide to ground rod placement for fall-of-potential
ground resistance measurement.

Maximum dimension
of earth electrode C1-C2
network dfstance
meters (feet) meters (feet)

25 (82.5)
50 (165)
100 (330
200 (660 1
300 (990) and up

[

40 132)
75 247.5)

[
150 495)
3W 990)
450 (1485)

~: 1. C1-P2 distance should be adjusted to 62 percent
of C1-C2 distance.

2. Use of this table in conjunction with the
fall-of-potential method will yield measurements with
a minfmum accuracy of ~10 percent.

I

I
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4.4.8 Nuclear survivability. The onslte-survey team may be directed to
obtain an extensive nuclear survfvabi1ity information base for those satel1ite
earth terminal sites designated as hardened faci1ities (see paragraph 4.3.7).
The nuclear survivabi1ity worksheet (fIgure A-28) provides a format for
recording Information describing those normal site elements that may act as
unintentional receptors of the electromagnetic pulse (EMP) produced by a
nuclear detonation. This Information, augmented by existing engineering
drawings and sketches made by the survey team, WI11 be used to make order-of-
magnitude EMP coupling calculations to determine the site’s EHP vulnerability.
The site’s ability to sustain its operational function when exposed to the
hostile environment created by the EIW or nuclear blast can be estimated from
this in,formation.

4.4.9 Physical security of site. The security classification of the site
wi11 have been determined during the presite survey, and any special security
requirements will have been identified. The onsite-survey team wi11 inves-
tigate security measures in force on existing sites and compare them to the
requirements of the earth satel1ite terminal. The site security worksheet
(figure A-29) provides a fonnat for record ng observations concernin9 the
existing security scheme; including fences, lighting, intrusion sensors, and
guard system.

4.4.10 Transmission link to OCS. The onsite-survey team aust be made aware
of the connecting comnunications links (present and projected) with the TCF,
or other direct access activities, and the earth station. The team must en-
sure that no onsite obstructions or restrictions exist which would interfere
with, or preclude the operation of, these 1fnks. With the transmission
mechanism of the connecting link identified (for example, lfne-of-sight,
cable, or fiber optics), the onsite-survey team will verify that link oper-
ation is feasible over the entire path. Figures A-W and A-31 provide
information records for 1ine-of-sight and cable system 1inks, respectively.

4.4.11 Logistic support. The procurement, distribution, maintenance, and
replacement of material and personnel, during both the construction/
instal1ation phase and the O&N phase of the earth station’s 1ife cycle, are
important considerations in the system design and engineering process. The
onsite-survey team mst investigate and report on al1 aspects of available
logistics support (including consnunications,transportation, and legal consid-
erations). The worksheet presented in figure A-32 offers a convenient format
for reporting this information.

4.4.12 Heather informat1on. The onsite-survey team nust CO1lect weather
infonnat’~er stations to conffnn the findings of the presite
survey (see paragraph 4.3.2.1). Ueather information may be recorded on
worksheet figure A-5.

4.4.13 Real estate. The onsite-survey team nust CO1lect information on the
real estate hat must be acquired for a new facility or for the expansion of
an existing faci1ity to acconsnodatethe earth satel1Ite station. The real
estate description worksheet (f{gure A-33) provides for recording information
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regarding the ownership, legal description, and expansion capabilities of the
needed rea1 estate. NOTE: The cognizant US Army District Engineer (or his
overseas equivalent) must be contacted prior to any attempt to CO1lect this
data.

4.4.14 Utilities. Figure A-34 provides a format for the survey team to
report on the commercially available utilities.in the vicinity of the proposed
site (i.e., electricity, water, telephone, and gas).

4.4.15 Soil load-bearing information and drainaqe. The onsite-survey team
must collect SO1l and dralnaoe lnformat1on to confirm the oresite survev
information in the case of e~isting sites (see paragraph 4’.3.2.2) or t;

I complete the information package on an undeveloped new site location. Most
probably, soil penetration information will not be required, given the load
requirements of the equipments and structures of the typical earth,satel1ite
station and the fact that antennas and radcmteswi11 be.insta1led on concrete
pads; however, the soi1 load-bearing worksheet (figure A-35) makes provision
for recording penetrometer readings for sites where ‘ithas been determined
that detailed soil information is required. The soi1 and drainage worksheet
(figure A-6) wi11 be more useful for the routine recording of information such
as soil composition, estimated water table depth and flooding history of the
site.

4.4.16 Safety. The onsite-survey crew must be aware”of the ~azard standards
prescribed by the individual military services (see paragraph 1.6.1) for
personnel, fuels, and electroexplosive ordinance devices. The survey crew
wi11 be responsible for reporting, to responsible system planners, the pres-
ence of any racliator in the area of the proposed earth terminal site that
could produce rf power density levels in excess of thesestandards. Seismic
information (figure A-5) should also be obtained.

4.4.17 Electromagnetic compatibility. The installation of the satellite
earth stat]on shal1 conform to the requirements of the Department of Defense
Directive 3222.3, to ensure that the stations’ equipment will not interfere
with existing onsite equipment nor with any civilian or military teleconsnuni-
cations equipment operating in the vicinity. Where electromagnetic compat-
ibility problems are identified or suspected, an emc study may have to be
conducted by an agency that specializes in this work, such as the ECAC
(paragraph 4.1.6.1).

4.5 Introduction to facility design. Facility design encompasses the
engineerlnq and installation plannlnq of the physical asDects of a sateliite
ea~th station, such as site selectioii,acquisition, and layout. Anti11ary
subjects include the station’s power service requirements and grounding
subsystems.

4.5.1 Scope of facility desiqn. The portion of this handbook on faci1ity
design provides criteria from which construction plans and specifications may ~
be developed for satellite earth stations in either fixed or vanized form.

I The faci1ity requirements this handbook concentrates on are:

I a. Roads and parking area.
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b.

c.

d.

e.

f.

9.

h.

i:”

j-

k.

1.

m.

Hater supply.

Sewers.

Cable trench.

Antenna assembly foundation.

Security fencing.

Area lighting.

Site grading and drainage.

Personnel walkways.

Interior lighting.

Occupancy level

Power systems.

Ground systems.

per room.

.

The requirewnts for support faci1ities (such as personnel and administrateion,
technical control, link interface, and power building) are considered in less
depth as remiridersonly.

4.5.2 Facility design qoal. The faci1ity design goal is that the supporting
technical equipments have a minimum useful 1ife of 15 years based on a three-

“shift, 24-hour-per-day, seven-day-a-week schedule.

4.5.3 Site laywt considerations. The typical satellite earth station may be
accomndated on a rectanguJar plot, 60 to 91 meters (200 to 300 feet) on a
side, with an area of 549 square meters (1 or 2 acres). This area is suffi-
cient to site the technical equipment building, one or two antennas, and the
required power sources in accordance with the 1ayout criteria applicable to
the particular equipment to be qlaced. Site layout plans for selected equip-
ments areprovided in appendixes C through G, which identify the specific area
and shape requirements, number of antennas and their relative orientation, and
the site support structure requirements.

4.6 Site preparation. Site preparation is an asp-t of facility design that
must be considered early in planning the construction, installation, and oper-
ation of a satellite earth station. This Dortion of the handbook rmovides the
planner with guidance and criterla for the”general site preparatio~ consider-

1 ations introduced in 4.5.1, which, when coupled with specific technical re-
quirements, wi11 present the ccmplete facility design requirements. Additional
information is available in AFH 86-2 and AFM 88-15.

4.6.1 Roads and parking area. Site access roads shal1 be constructed to
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accansnodate”vehicles weighing up to 20,455 kilograms (45,000 pounds), with a
maximum width to 3 meters (10 feet) and a maximum height of 4.28 meters (14
feet). Prior to antenna installation, an area (within a radius of 15.24
meters (50 feet) of the antenna foundation) shall be made suitable for all-
weather operation of heavy construction equipment. The parking area shal1
accansnodatea minimum of five passenger vehicles plus additional parking area
as justified by the using connand.

4.6.2 Water suIIply. Whether the earth station is to be installed on an
existing facility or on a new independent site, provision must be made for a
potable water supply for personnel usage (both drinking and sanitary).
Additionally, a water supply shall be provided that is suitable for air-
conditioning humidifier makeup, general housekeeping, and fire protection.

4.6.3 Sewers. Sewage systems of existing facilities will be investigated to
ensure thatthey wi11 acccasnodatethe extra load imDosed by the earth station
personnel. Installation and engineering plans for new sit~s must include i~””
adequate sewer system. A soi1 percolation test should be conducted at all new
sites, without existing sewer systems, to determine whether the 1and can
accommodate a sewage system.

4.6.4 Cable trench. For fixed satellite earth stations, a cable trench shall
I

I
be constructed to connect the underfloor area.of the technical equipment roan
to the antenna support structure. The routing and details of the cable trench
may be found on the site 1ayout drawings for the partiCU1ar equipment (appen- 1
dixes C through G). The cable trench is optional for the vanized configured
station, with an overhead waveguide/cable tray as an alternative. If the site
requirements dictate that a road cross the cable trench. the trench covers
must be modified to accansnadatethe vehicular traffic (this situation is not
rec~ended). The trench should be designed to avoid standing water, and a
sump pump or gravity drain shall be installed as required.

4.6.5 Antenna assembly foundation. Foundations and support structures shal1
be provided for antenna erection .atboth fixed and vanized earth stations.
Oetails of fixed site antenna assembly foundations may be found in the appli-
cable drawings for any given item of equipment (appendixes C through G).

4.6.6 Security fencing. The specific requirement for security fencing will
depend ~ction and the existing security measures, if any. A
general requirement for the fixed facility is that an area, m“th a minimum
radius of 30 meters (100 feet) ft-cmthe antenna foundation, be kept clear to
allow antenna installation. The basic requirement for the AN/MSC-46 satellite
tetminal conplex may be cited as an exanple of a vanized facility fencing
requirement: 305-meter (1000-foot) perimeter of 2.5-meter (8-foot) chainlink
fence topped with three strands of barbed wire. It is desirable that security
fencing be at least 10 meters (33 feet) frailbuildinas or vans.

4.6.7 Area li htin . The area 1ighting requirement exists for both security
and per-. Light intensity levels to satisfy security requirements
depend on the local requirements of the individual sites. For safety, a mini-
mum of 10 foot-candles, measured 1 meter (39 inches) fron the ground, shall be
maintained where there is mechanical equipment.
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4.6.8 Site grading and drainage. Site grading must satisfy two requirements:
drainage and transmitter-roomjantenna orientation. Both fixed and vanized
sites must be graded to provide drainage away from vans, structures, walkways,
and cable trenches. The fixed site transmitter-room/antennaorientation
requirement for the AN/GSC-39(V-1) and the AN/FSC-78(V) arises from the stipu-
lation that elevations of the raised floor of the transmitter room %]d the
floor of the antenna base must be selected so that the grade between them wi11
not exceed 23 percent.

4.6.9 Personnel walkways. Personnel walkways within the faci1itv boundaries
should be constructed to a1low maintenance personnel
access as they perform their duties.

4.6.10 Interior liqhtin~. The interior lighting of
area shaTl be maintained at 50 foot-candles measured
the floor.

free movemen~ and easy

the technical equipment
1 meter (39 iriches)above

4.6.11 Occupancy level per room. Room occupancy levels wi11 be developed by
the responsible Engineering and O&M Cornnandw{th consideration of American
Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) and
human-engineeringguidelines.

4.7 Fixed-site facility design. This portion of the handbook.outlines
oeneral criteria amslicable to the Dhysical Dlant aspect of fixed-site
Facility design. The purpose is to”p~ovide guidance”regarding the structural,
architectural.environmental, support factltty, and fire protection design
considerations of the technical equipment and support faci1ity spaces for a
fixed earth satellite station. Specific criteria for these design consider-
ations are given in appendixes C through G. Additional information is avail-
able in AH 86-2 and AFt488-15.

4.7.1 Structural design. The structural design criteria for the technical
equipment spaces shall ensure that the technical equipment housing conforms to
the environmental protection requirements as defined by TM 5-809-1, or NAVFAC
CM-2, or MM 88-15, and 0004270.144.

4.7.1.1 Equipment load-bearing requirements. The maxhum weights of all
technical equipments must be tabulated and used as a guide for the load-
bearing floors of the technical equipment spaces.

4.7.1.2 Special considerations. Special considerations falling within the
purview o_fstructural design may include requirements for equipment anchors,
special foundations, and equipment frames and racks. Special considerations
wi11 be incorporated into the structural design on a case-by-case basis.

4.7.2 Architectural design. The establishment of overal1 architectural
design criterfa achieves a twofold purpose: (1) standardized placement of
technical equipment allows installation crews to gain proficiency with
experience, and (2) prefabricated Interconnect ng cable assenblies may be
used.

4.7.2.1 Equipment floor space criteria. A floor plan for the layout of a
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typical technical equipnent building should provide floor space for consm.tni-
cations equipment and transmitter equipment.

4.7.2.2 Maintenance and supPly space. Maintenance and supply space shal1 be
provided adjacent to ,thetechnical equipment area.

4.7.2.3 Floor design requirements. The floors of the technical equipment
space shal1 be canposed of removable, interchangeable panels, shal1 coifonn to
the requirements of MIL-F-29046(TO), and shal”lmeet specific criteria with
regard to:,

a.

b.

c.

d.

e.

f.

1 9.
I h.

i.

j.

k.

4.7.2.4

Panel size.

Design loading, uniform.

Oesign loading, concentrated.

Allowable deflection.

Height above subfloor.

Panel surface material.

Resistance to 1ateral loads.

Leveling capability.

Air leakage.

Air registers.

Acoustics.

Door requirements. Both interior and exterior doors shal1 be the
hol1ow metal type set in metal frames. Exterior doors wi11 be insulated and
weather-stripped. A vestibule is rqu ired at the personnel entrance. Exter-
ior doors should be equipped with autanatic closures. NOTE: Sites designated
for hardening wi11 have different criteria.

4.7.2.5 Window requirements. No windows shall be installed in the technical
equipment“spaces.

4.7.2.6 Ceiling requiranents. The ceilings of the technical equipment rocm
should be the suspended acoustical type with al1 1ight fixtures recessed.
Designs which provide equivalent or better flexibility, acoustical proper-
ties, and energy efficiency are prefered. If required, air registerscan be
flush-mounted. The height shal1 be 2.7 meters (9 feet) minimum above the
raised f1oor, with a 3-meter (lO-f oot) design goal.

4.7.2.7 Partition requirements. Interior partitions should be relocatable
and shal1 be noncanbustlble.
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4.7.2.8 Acoustical requirements. The noise in the comnunicatfons equipment
area shal_lnot exceed a level of NC-45 (MIL-STO-1472). In the transmitter
equipment area, the level wi11 not exceed NC-60.

4.7.3 Environmental design. Oeslgn criteria are provided as guidance in
planning the plumbing and envfronmental control systems.

4.7.3.1 Plumbing requirements. A floor drain will be provided in the trans-
mitter equipment area to allow for periodic flushing of the heat exchangers.
Toilet facilities must be provided for the 06M.personnel, and a utility sink
with hot water for general housekeep ng functions would be desirable. Uhere
used, raised-floor mounted air-conditioners wi11 require condensate and
humidifier drain lines and a humidifier water supply line.

4.7.3.2 Environmental control requirements. Environmental control in the
technical equipment spaces is required on a year-round basis. Specific
requirements for environmental control are as follows:

To accommodate the system availability criteria; either two complete
air-~~nditioning systems must be provided, each capable of sustaining 100
percent of the total design load, or there must be multiple computer-room type
air-conditioners,sized to satisfy the space cooling load, plus one redundant
unit (or equivalent design which will provide the required reliability/
availability.

b. The raised floor of the technical equipment room shall serve as the
supply air plenum to deliver the conditioned air supply to the bottom of the
transmitter and cotnnunicationsequipments. Relatlve humidity within the
plenum sha11 not exceed 60 percent.

c. The room environment wi11 be supplied by floor registers mounted in
the floor pane1s and equipped with key-operated, adjustable volume dampers.

d. Mhere the two complete air-conditioning systems are used, return air
should be collected at cefling level and returned to the air handling unit
intakes. Where the computer-room type air-conditloners are used, they should
be dispersed so that the direct return-air-path distance is minimized and
“hot-spot- potential is avoided.

Filtered outside air per room occupant wil1 be required.for ventila-
tione~nd space pressurization (per ASHRAE and 000 guidelines). Review current
C8R survivability requirements.

f. For the 100 percent redundant system, the recommended air-
conditioner’s refrigeration system should include a hermetically sealed
compressor, a remote condenser, and an Integral control panel supplied as a
factory-assembled package.

9. The recommended computer-room type air-conditioner should be self.
contained with disposable medium-efficiency filters and have Integral controls
for cooling, heating, steam humidifying, and dehumidification. The unit may
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be either the direct expansion air-c601ed type or the chilled water type,
whichever is more economical.

h. The temperature and hunidity of the technical equipnent spaces shall
be controlled by the thermostats and humidistats as fol10WS:

(1) The refrigeration wi~l be controlled by a humidistat with an override
by the thermostat.

(2) The refrigeration cycle wi11 be activated by either a high relative
humidity or a high temperature.

““ (3) The
necessary to

(4) The
1ow-humidity

reheat coil wi11 be controlled by a thermostat when it becomes
lower the temperature for dehumidification.

humidifier wi11 be activated when the humidistat senses a
condition.

4.7.3.2.1 Interior ambient conditions. Criteria must be established for
f011owing interior anbient conditions in the technical equipment spaces:

a. Temperature.

b. Humidity.

Special air supply conditions for the transmitter equipment and
filt~rs:

(1) Minimum air flow per transmitter.

the

(2) Maximum air temperature.

(3) Minimum”air pressure.

d. Pressure differential between the ,underfloorplenum and the technical
equipment roan. This clifferential shal1 not be 1ess than .76-centimeter
(0.30-inch) of water pressure.

e. The enviromnental control system must be designed to use the ful1
range of the required anbient conditions. Energy wi11 be saved by not
over-specifying the environmental control above that which is required.
Future electronics systems are expected to be able to withstand wide
environmental conditions and to dissipate much less heat.

4.7.3.2.2 Load requirements. Space cooling and heating load requirements may
be computed based on the load calculation fot?ncontained in ASHRAE GRP 158.
For thenontechnical equipment spaces, interior anbient temperature shal1 be
200 CDB (6B0 FDB) Winter and 26.60 COB (800 FoB) su~er.

4.7.3.2.3 Space pressurization. A positive air pressure shall be maintained
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4.7.3.2.4 Minimizing electrical saqs and surqes. Upon startup, the
canpressors large-capacity air-conditioning systems characteristically
impose high-1evel current surges (and correspond ng voltage sags) on the site
power distribution network. For example, one site study conducted on an
operational fixed earth satellite station disclosed a phase current surge on
the order of 400 anperes per phase at 440 VL-L each time the 60-hp
compressor motor started. This surge,occurred at 30-minute interva1s, as set
by a timing control rel~, and caused a corresponding undesirable sag in the
supply 1ine voltage, measured as 107 Vac (down frcm an average of 118 Vat).
These sags were observed to be present for a period of 15 to 25 cycles.
S1ight surges resulted when the motor switched off. This undesirable
situation may be alleviated by a number of methods, as follows.

a. The compressor motor cycle COU1d be lengthened by adjusting the timing
control relw. For example? if the 30-minute interval cited above was extended
to 45 minutes, the effect WOU1d be to reduce the number of sags and surges by
50 percent. This would extend the operating life of equipment subjected to
the voltage variations. The drawback to this method is that, although there
are fewer sags and surges, the severity of those that remain is unaffected.

b. A second method, which would canpletely eliminate the sags and surges,
involves“loweringthe joule (8tu) output of the unit and setting the control
relay for continuous compressor motor operation. This solution may or may not
be practicable, for the reduced joule (Btu) output may not efficiently acccin-
modate the range of site air-conditioning requirements.

c. The most usual solution is to reduce the peak starting currents by
introducing two- or three-step starting through modification of the motor
mntrol panel associated with the canpressor motors where this is not used
already. Proper selection of the starting resistors and time delay between
steps can reduce the current peaks to one-half or less.

i. A fourth method to reduce starting current surges involves the
ccmputer-roan type air-conditioner described in 4.7.3.2g. This type of air-
conditioner will run almost continuously, under certain conditions, thereby
reducing surges due to compressor startup. These conditions are: the air-
conditioners are sized to match the cooling load; the outside ventilation air
is set at minimm requirement; the air-conditioned space includes a superior
vapor barrier; the air-conditioned space air infiltration/exfiltration is mini-
mized and the space is insulated in accordance with DOD 4270.1-M.

4.7.4 Support facility design Although the detai1s of support faci1ity
design are outside the scope o; this handbook; the responsible planner of
fixed and vanized earth satellite terminals must be aware of the require-
ments (including envirofsnentalcontrol). Requirements for r)ersonneland
administration space, the technical control faci1ity, the syst{
cations link interface or multiolex facilities. and the oower I
al1 be considered. One or more”of these suppo~t requ’
consideration, depending on whether the planned satel’
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emplaced on an existing or a new site. For details concerning the design of
support facilities, the reader is directed to the appropriate documents listed
in the reference document section,.

4.7.5 Fire protection design. A fire alarm and protection system must be
provides for the protection of equipment and personnel. The protection system
must conform to service and local civi1 requirements. In addition, it is
reconsnendedthat ionization type detectors be installed in the underfloor
plenum, the equipment areas, and the cei1ing spaces.

I
4.8 Vanized earth station facilities. The 1and area and shape requirements
are approximately the same for the typical vanized and fixed earth stations
using the same equipment; and the general site 1ayout considerateons presented
in 4.5.3 are applicable to both types of facility. The major difference in
the physical layout of the two types of sites is that, in the vanized config-
uration, the vans are drawn up along both sides of a vestibule structure which
provides covered access between the vans.

4.8.1 Vanized site preparation. The general site preparation considerations
given in 4.6 are essentially the same for the vanized and fixed facilities.

I 4.8.2 8Ui1ding and structure requirements. Generally, the vanized con-
figurat70n of an earth station wi11 requlre antenna support and protective
structures identical to those of the fixed configuration of the same eauiD-
ment. The central building and vestibule is a fixed requirement in so~
vanized equipment configurations and optional in others, and it must be
determined on a case-by-case basis. Where it is required, the building
typically houses administrative office space, sanitary facilities, and the
uninterruptible power supply.

4.8.3 Additional vans. Additional vans or shelters may be required to
support anti11ary functions such as logistics, maintenance, control, and
interface.

4.9 Electrical power system design. The power sources and distribution
system should be defendable, free from disturbances. and easi1v maintainable.
The efficient operation of the earth complex requires a depend~ble power
system that wi11 minimize the number and length of consnunications outages.
Added.to the primary objective of dependabi1ity are: (1) cost effactiveness,
to provide the best possible system for the least amount of money, and (2)
standardization, to aid in cost effectiveness, maintainability, and ease of
support. Additional information is available in MIL-HD8K 411, AR 420-43,
NAVFAC .lM-4,AFM 88-15 and the National Electrical Code.

4.9.1 Power characteristics. Power character s.ticsfor typical earth
complexes are as follows:

a. Voltage: 208/120 V ~10 percent

I
b. Frequency: 50 or 60 Hz 15 percent
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c. Voltage balante: Line-to-neutral voltages shal1 not deviate fran
noninal by more than 32.0 percent for any balanced load that varies fran O to
100 percent. Line-to neutral voltages shall not deviate fran ncminal by more
than ~5 percent for 20 percent unbalanced loads.

d. Harmonic distortion: Total harmonic distortion shall not exceed 5.0
percent. No single harmonic shall exceed 3.0 percent.

Phase displacement: Phase displacement shal1 not exceed :1.0 degree
for ~~lanced loads or 35.0 degrees for 50-percent unbalanced loads.

f. Load character stiCs: Actual power characteristics at a given site
depend on factors such as: the type of earth terminal equipnent, number of
earth terminals, whether or not Of.SS equipment is installed, loading of
high-powered anplifiers, type and size of XCF, and support faci1ities (mess
hall, barracks, guard post, outside floodlights, etc.). In addition to
equipnent, the noncritical uti1ity and support power r~uir~ents must be
added. The uti1ity and support power requirements may differ frcm those of
the earth complex. For example, large-capacity utility equi~nt in the
United States may require an intetntediate voltage such as 480/277 Vat, whereas
in most of Europe the utility power is supplied at “380/220Vat, 50 Hz. In
other countries, the power may be supplied at voltages as low as 200/100 Vac
(Japan), or as high as 415/240 Vac (Kenya and Cyprus). The standard frequency
in all countries is either 50 or 60 Hz.

4.9.2 Station power factor. Stations using ccasnercialpower will be billed
for the watts consumed, with the bi11ing rate adjusted for power factor, peak
denand, etc. The rate WI11 increase as the power factor decreases. The Power
factor of the station load wi11 be determined and power factor corrections
made for values below 80 percent. The power factor can be improved by the use
of capacitors or synchronous machines because both can supply reactive.kilo-
vars to the system. It is usually not cost-effective to improve the power
factor beyond 95 percent.

4.9.3 Station power sources. Primary power may be furnished by an off-
station source (either a cannercial canpany or a Government source) or
generated locally at the facility.

4.9.3.1 On-station power source. On-station prime power P1ants are considered
only where the locally available power is either extremely unreliable or pro-
hibitively expensive, where no power is available, or where self-sufficiency
is required for survivability and reliability in a wartime environment. On-
station prime power plants normally use multiple sets of 000 standard family,
diesel engine generator sets for the power source. Other sources (such as
wind turbines, thermoelectric generators, fuel cel1s, gas turbine generators,
steam turbine generators, nonstandard diesel engine generators, etc.) can also
be used and should be considered when requirements for a wartime IXS dictate
their use. An on-station prime power plant will use a minimum of three engine
generator sets with one set online and carrying the station load, one set as a
standby, and one set as a maintenance spare. A more reliable configuration is
to use four or five generator sets with two sets online in a load-sharing
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the station’s standby power requirements exceed 70 percent of the total power
requirements and the standby power is redundant; a study should be made, in
accordance with DOO 4270.l-M. The study shouJd determine whether it wi11 be
more economical to provide a total energy system that produces both electrical
and steam power to be used as needed.

4.9.3.2 Auxiliary power source. An auxiliary power source is required when
the prime power is provided by a comnercial or remote Government source on the
sam base. The auxi1iary power source can be: a backup or standby 9enerator
facility located on-station, an auxiliary power plant on a nearby or host
mi1itary installation, or an alternate high- or low-voltage feeder from a
commercial power plant. An auxiliary power source located on-station should
use.two generators, with one unit in a standby state and one as a maintenance
spare. Where a station is programed for a 1arge future increase in load or
has a new requirement that increases the load beyond the capabi1ity of one
generator, an additional unit can be added. In this case, two generators wi11
be maintained in a cold standby state with one maintenance spare. The two
generators can then carry the station load in a 1oad-sharing configuration.
Hcwever, the trend to lower power use and integrated circuit electronics in
modern systems nwst be considered. The past practice of adding an expansion
factor should be resisted since changes to the electronics system will likely
require far less power in the future. Where the auxiIiary power source is an
alternate commercial power feeder or an off-station auxi1iary power plant, the
distribution network should be arranged for a fast interconnection with an
emergency generator. The emergency generator should be 1arge enough to carry
the site critical load and should be a tactical-type unit mounted on a trailer
or skids. The generator need not be stored on-station but should be.kept
within an easily accessible area, such as at a local maintenance pool where it
wil1 receive regular service. A generator should be chosen from the CKIO
mbile electric power (MEP) standard generators, when the.auxiliary power
source is determined to be cost effective (as opposed to renewable energy
sources or other techniques of power generation]. Comprehensive information
on MEP generators is presented in MIL-STD-633 and AFM 88-15. Table II
surrmarizesthe characteristics of selected generator sets.

4.9.3.3 Power’source location. All onsite power sources and substations
should be located at a polnt within the station boundary where there is
adequate security. Additional guidelines for location of power sources and
substations are given below:

a. The primary onsite power source should be located far enough from the
station work areas to ensure an acceptable acoustical noise level, as outlined
by the acoustical noise requirensmts of MIL-STO-1472.

I
b. The primary substation should be located so as to conveniently accept

delivery of power from an off-station source and distribute the power to.
onsite facilities as required.

c. Distribution substations should be located as close as possible to the
parts of the operating building they serve.
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TA8LE 11. OOD standard familY generator characteristics.

Freq Type No. MT8F Classification MEP
kU (Hz) engine @ (hours) typelclass pf mode 1

no.

60 50/60 Oiesel I/2 0.8 006A
50/:0 Diesel ; %1 I/1 0.8 105A

: Oiesel 3 I/1 0.8 115A
Gas turbine 3 1?4

G&loo 5%0
1/2 0.8 404A

Oiesel 500 I/2 0.8 O07B
8;3#CU3 50&o Oiesel : 500 1/1 0.8 106B

Oiesel 3 500 1/1 0.8 116B
167/200 50/60 Oiesel 3 500 I/2 0.8 009A
167/200 50/60 Oiesel 1/1 0.8 108A
417/500 50/60 Oiesel : z: I/2 0.8 O1lA
417/500 50/60 Oiesel 3 I/2 0.8 029A
625/750 50/60 Oiesel 3 1% I/2 0.8 409A
625/750 50/60 Oiesel 3 12m I/2 0.8 208A

I

I
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I

d. Auxi1iary power ‘sourcesshould be separated frcsnthe primary source or
substation by enough distance to prevent the spread of damage resulting from
fire or explosion,

4.9.4. Uninterruisti ble power supply (UPS)-. An UPS is necessary to condition
primary ~ gh quality power as required by elec-
tronic cc?nnunications and to provide protection fron power 1ine transients and
power outages. A solid state UPS consists of a rectifier/charger, batteries,
inverter, protective equipment, static switches, and other accessories. Con-
tinuity of power during emergency periods of power transfer is maintained by
an energy storage battery. Uninterruptible power is required at a satellite
faci1ity to avoid long ccmsnunications outages, caused by short power outages
tiich result in the loss of satellite tFacking ability. The various types of
UPS (static, f1ywheel-motor-generator, rotary, electronic, and hybrid) are
discussed and compared in appendix B.

4.9.5 Protection and electrical noise reduction. Protection and electrical
noise reduction requirements are more critical at a conrnunicationsstation
than at any other type of facility because the equi~nt is highly susceptible
to damage from transients and to operational limitations fran electrical
noise. The green grcunding conductor shal1 be run with the phase and neutral
conductors in accordance with MIL-STD-188-124.

4.9.5.1 Fault”circuit protection. The purpose of fault circuit protection is
toremove the fault voltage in the event of an equipment malfunction. The
fault circuit network should provide a solid metallic path routed directly
with the phase conductors fran each ac powered load to the main station elec-
trical ground point which wi11 normally be the station transformer(s). A
separate conductor should always be provided for this fault circuit and should
be routed with the ac phase-neutral conductors. The conductor should be
green-insulated and sized in accordance with the National Electrical Code.
Figure 6 illustrates a simplified ac fault circuit protection installation at
a communications station. A ‘benefitof the type of network i1lustrated is
that it channels the fault currents more directly to the source and thereby
minimizes their effeet on other ground conductors.

4.9.5.2 Transient voltage suppressors. Because of their proven effective-
ness, smal1 size, relative ease of installation, and low cost; transient (or
impulse) voltage suppressors are recommended for instal1ation at selected
locations. For general equipment protection frun source-generated transients,
suppressors can be installed at intermediate ac power distribution pofnts at
the 480/277, 380/220, and 208/120 Vac 1evels. Equipment and source-generated
transients can be “clipped” by installing suppressors in each power panel
supplying critical technical equipment. Metaloxide varistors (F!3V)have all
of the above properties, plus relatively good IIclippingncmves “and hi9h Peak
current capabilities, and can be used for general application.

4.9.5.2.1 143Vdescription and location reccmrnendations. lf3Vare avaflable in
two basic configurations for power dfstribution applications. One configura-
tion is recommended for power panels housing branch circuit breakers and the
20B/120 V main distribution panels. The other configuration is reccmsnended
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FIGURE 6. Simplified fault protection installation.
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I ‘
for distribution buses “upstrean” fran branch circuit panels. Gas spark-gap
protectors are also useful at intermediate distribution points and at the
primary power entrance point. Gas spark gaps have higher peak current and
energy levels than.MOV but require greater voltage differentials between
operating and breakdown voltage.

4.9.5.2.2 Reccnnnendedsuppressor installation criteria. The following
recoinnendationsapply to both the gas spark gap and the MOV:

a. Suppressors can reinstalled in ac power panels or separate enclosures
next to power panels. If a separate enclosure is used, a transparent cover is
desirable.

b. Suppressors are wired fron phase to ground. At the primary disconnect
point, this ground will be the camnon point where the protective (green wire)
system and the earth electrode system are tied together. At intermediate
power panels within the systssn,the ground to be used is the (green wire)
protective ground. At external power transformer pads the suppressors are
wired frcsneach phase to ground.

c. When suppressors fail, they may short-circuit. For this reason, each
suppressor should be wired through a ganged circuit breaker (one breaker per
phase). These breakers should be included in new installations,or spare
positions in existing panels can be equipped with new breakers.

d. If fuse holders and fuses are installed in existing circuit breaker
panels’,blown fuse indicators such as neon lanps are advisable to alert O&M
personnel to the loss of transient protection.

e. Circuit breakers, fuse holders, and fuses must be selected with the
appropriate voltage ratings, that is, 250 V for 208/120 Vac and 500 V for
480/277 Vac distributionlines.

f. Wire sizes of No. 18 AWG or larger are suitable for wiring the power
panels f41V;No. 14 AWG or larger is recormiendedfor the main distribution
buses NOV. Lead length should be kept as short as possible to minimize
inductive reactance, which causes the clipping voltage to rise for very fast
transients.

Only high-melting-point connections (bolting, crimping, or other
pres~~re contact, and silver soldering or brazing) should be used for
connecting the suppressors.

4.9.5.3 AC power filters. Camnon sources of noise on powerlines are noisy
loads such as: the electronic uninterruptible power supply (EUPS), input
rectifier-charger, and the AN/FSC-78 satellite terminal azimuth and elevation
control units; all of which utilize high-current, silicon-controlled recti-
fiers (SCR). The SCR typically generate recurring high voltage spikes on the
ac power supply lines. The spikes are conducted along the ac power distri-
bution network and cause operating problens with the station equipment.
Powerline filters or special noise-blocking isolation transformers should be

I
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installed at the input of equipment that generates recurring voltage spikes of
this type. Alternatively, noisy equipment may be isolated from other station
equipment by providing a separate power network for each.

4.9.6 ACpower distribution and switchinq. The ac power distribution and
switching network shouldI be designed to provide dual redundant paths for ac
pmxer to critical equipment. The dual redundant network is not excessively
difficult or expensive to provide and ensures that no loss of any single
element will cause an extended station outage. Figure 7 shows an.example of a
dual redundant ac power distritation and switching network at a typical
station.

4.9.6.1 ACwirinq configuration. All connsunicationsstation ac power wiring
should be installed d liberate ac protective conductors, as described in
4.9.5. All single-p~ase w~ring should be installed on a three-conductor basis
(that is, one phase conductor, one neutral conductor, and one equipment fault
protective conductor). In those specific locations where required, 15- and
20-A receptacle outlets on single-phase circuits should be equipped in accord-
ance with the National Electrical Code. All three-phase delta wiring should
be installed on a four-conductor basis (three phase conductors and one equiP-
ment fault protective conductor). All three-phase, wye-wired circuits should
be installed on a five-conductor basis (three phase conductors, one neutral
conductor, and one equipment fault protective conductor). Utility wiring
within communications stations should include equipment fault protective
conductors.

4.9.6.2 Conduit and duct requirements. Ac power wiring should always be
installed in either metallic conduit or metallic ducts. The conduit or
ductwork should be grounded through conductive joints or actual wire bonds
where joints may be suspect. The ac power suPPly wiring carries much higher
current than typical signal wiring and generates time-varying fields around
the wiring. These fields may be induced into the signal cables and cause
noise. The grounded conduit or ductwork network helps to greatly reduce these
fields. Signal cabling must never be routed in the same conduit or ductwork
as ac power wiring unless special protective measures are provided (such as
using separate electrical metallic tubing (emt) within the duct or partitioned
duct)..

4,.9.6.3 AC distribution panels. Phase balancing is achieved at a three-phase
ac distritition panel by even distribution of the load among the phases.
Unbalanced ”phaseswill cause high ac neutral currents, which in turn cause
noise if wiring problems exist. Unbalanced phases can also cause distortion
of the sinusoidal ac supply waveform. Excessive imbalance on the power supply
equipment limits power transmission and may shorten the life of the supply
equipment. Main distribution and branch panels nwst be equipped with an
insulated neutral bus, although panels that supply only three-phase, delta-
wired loads (such as high-power amplifiers) need not have a neutral bus. Al1
panels, without exception, must have an equipment fault protective bus. The
insulated ac neutral network and the ac protective network nwst not be inter-
connected at any point except at the main station ac ground point. MIL-5TD-
188-124 requires a minimum of 1 megohm dc resistance between either side of
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the ac line and the grounded ac protective network (measured with the circuit
breaker open and the neutral disconnected). If the ac neutral and equipment
fault protective circuits are interconnected at any point within the station,
the neutral currents will divide and circulate throughout the station ground
network to cause the familiar hum and other noise comnonly heard on speakers,
intercoms,”and telephone circuits. Uhere the entire station is supplied with
low-voltage ac.power directly from a remote source, a single primary power
entry panel can be provfded, and the single ac neutral and protective inter-
connection can be made within this panel and grounded at this point.

4.9.7 OC power system. The main components of a dc power system are two or
more rectifier-chargers,a multlcell battery bank, a voltage control element,
and a distribution network. Fflters may also be requfred to fsolate noisy
loads on the dc power system.

4.9.8 OCpaer distribution. A properly designed, installed, adjusted, and
wired dc power istribution system will provide optimum operation and minimal
eltitrical noise tien operated on battery power. A major design factor is to
provide minimal voltage drmp between the battery benk and the load. Most 48
V, de-powered communications equipment operates improperly when the SUPPIY
voltage has dropped to between 42 and 44 Vdc. Simply stated, the less the
voltage drop in the leads, the longer the running time on battery power. Less
than optimum float voltage adjusbnents also reduce the running .time.

4.9.8.1 CCwirinq. Uire size is selected on the basis of two criteria:

a. Normal current-carrying capacity. This crfterion governs the wire
selection for short loop lengths. The current-carrying capacities of copper
wires are found in the NEC. These capacities are based on safety consider-
ations and take into account the heating of the conductors.

b. Permissible voltage drop. This criterion governs the wire selection
for long loops. The permissible voltage drops generally recommended by dc
power equipment manufacturers are shown in figure 8. The voltage drop
criteria must be transformed Into wire size for each loop segment by
calculation.

4.9.8.2 Mire resistance. Resistances, equivalent metric sizes, and values of
melting currents of various sizes of copper wires are listed in table 111.
(The steady-state currents are useful for evaluating fault protective wire
sizes while the 0.1 second values are useful for lightning protection
applications.)

4.9.8.3 Network filters. The insertion of network filters into the distri-
bution network will cause voltage drops. Unless the voltage drop of each
segment of the distribution network Is limited to a specific value, the ter-
minal voltage may be too low. Mhen.filters are used, the additional drop must
be considered. Such consideration usually requires further limiting of the
voltage drop in the wires or selecting a filter on the basis of its voltage
drop rather than its current-carrying capacity.
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TA8LE III. Resistance and melting currents of commonly used
annealed copper wires.

NG, B&s Equivalent metric Ohms per 305 m Approximate melting
~auge size (Note 2)
,Note 1)

(1000 ft at
i

current in amperes
dia, nsn Area Ion2 2130C(68F) steady-state 0.1 sec duration

~ IWl] 11.63 101.2 0.04901 3,200 94,000
1:.;; 85.0 0.06180 2,690 74,000

00 (2/0) . 67.5 0.07793 2,260 60,000

: (1/0) 8.25 53.4 0.09827 1,900
7.33 42.4

46,000
0.1239 1,590 37,000

2 . 6.54 33.6 0.1563 1,340 30,000

5.83 26.7 0.1970 1,130
: 5.19 21.2 0.2485 946
5 4.62

18,000
16.8 0.3133 795

6 4.11 13.3 0.3951 668 12,000
3.67 10.6 0.4982 561

: 3.26 8.35 0.6282 472 7,300

2.91 6.62 0.7921 396
1: 2.59 5.27 fpg9 333
11

4,500
2.30 4.15 280

12 2.05 3.31 1.588 235 3,000
13 1.83 2.63 2.033 197
14 1.63 2.08 2.525 166 1,800

15 1.45 1.65 3.184 140
1.29 1.31 4.016 117 1,200

:$ 1.15 1.04 5.064 98.4

18 1.024 0.823 6.385
19

82.9 730
0.912 0.653 8.051 69.7

20 0.812 0.519 10.15 58.4 450

22 0.644 0.325 16.14 41.2 290

NOTES:

1. AH(3: American blireGauge, 8GS: 8roun and Sharp

2. Metric sizes are specified by diameter (dia) in millimeters (inn)or by
cross-sectional area in mn2.
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4.9.8.3.1 Noise filters. Additional filterlng is generally required when the
noise voltages (ripple, impulse, and wideband) across the supply distribution
points of a station power supply or battery facility exceed 200mV .P. If
the electrical noise is mainly ripple, capacitor filters made up o? several
lar e electrolytic capacitors are generally used. where wideband (10 Hz to 25

‘7MNz noise filtering is required, the inductance-capacitance (LC) filter is
very useful, especially if input capacitors already exist as part of the power
supply.

4.9.8.3.2 Filter location. Both LC and pi network filters are also effective
isolating filters. Loads that generate electrical noise and conduct this to
the”supply lines are effectively isolated frcm each other if separate filters
are used for the offending loads. Exanples of such loads are dc-to-ac inver-
ters. Considerable electrical impulse noise, up to 6 V -p, is generated by
the input SCR of sane inverters. !The fflters minimize he electrical noise at
the common load distribution point. Separate filters are required to keep
potential open or short circuits in one inverter from affecting the other
units. If the ccmsnunicationsload is substantially less than the.inverter
load, it is preferable to filter the communications load only and”allow the
distribution load bus bars to be electrically noisy. Additional decentral-
izing filters can be provided for the most sensitive ccmnunications loads,
such as lm-level vf, multiplex line-conditioningand Interconnect equipment,
and sensitive digital devices.

4.9.8.3.3 Filter design shortcomings. Although most powerline filters are
designed for optimum performance when matched at each end with 50 ohms, this
design performance is not usually obtained for a number of reasons:

Unavoidable mismatch may result in either poor filtering action in the
la ~,ndof the stopband or an insertion gain of up to 40 dB in the upper
passband.

b. Randon or cyclical switching of loads and sources causes undesirable
“ringing” on the powerline.

c. Mismatch safety margins achieved by brute force overdesign are too
I costly.

d. Measurements made without full load current during laboratory testing
I may not show the true operating characteristics of the filter when it is

installed in a real-world large switched system.

e. Special enc filters are available to operate with mismatched
terminations.

I
4.9.8.4 Grwnding requirements. Sizable dc power equipnent (100 ampere and
UP) such as rectifier-chargers, dc-ac inverters, and de-de converters are
electrically noisy. These equipnent cases require only a protective ground
conductor to the ac circuit breaker panel that powers the equipment. These
equipnent cases shall not be grounded directly to the equipotential plane.
For best results, medium to large dc equipment should be physically and
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electrically separate (Insulated)fran the communications equipment (such as;
in order of preference, a separate building, the ac powerhouse, a basement, or
a separate roan in the comnunlcations building). High-power dc equipment.is
acoustically, as well as electrically, noisy. The voltage return load bus bar
(plus bar for a negative facility) must be Insulated frun the equipment rack
or cabinet. The ground reference should be connected, at only one point, to
the ccmznondc distribution point closest to the loads or at one central load
that is not likely to be renoved. Paragraph 4.10 provides nmre infer- mation
on grounding techniques.

4.9.9 Battery facilities. Three types of battery facility wiring are
conm’unlyused at military installations. The choice of the type of facility
to be used depends on the size of the load to be supplied and the degree of
voltage control required.

4.9.9.1 Basic battery Power source. Nhere close control of load voltage is
not required, the basic battery facility shown in figure 9 is useful. Note
that the battery terminals are the ccosnoninterconnect point for”the load’and
rectifier-chargers. The advantage of this four-conductor wiring is that it
allows the battery bank to act more effectively as a filter for wideband
electrical noise fron the rectifier-chargers and loads.

4.9.9.2 Counter electromotiveforce (CEPF)-cell battery POwer source. For
greater voltage control and for loads not exceeding 2C0-anpere dc, the
CEMF-cell battery facility shown schematically in figure 10 is generally
used. Again, four-conductor wiring is used. Additional filtering can be
provided by means of a capacitor bank as shown. Transient peak limiting of
the output voltage is desirable.

4.9.9.3 End-cell battery power source. The end-cell method of load voltage
control is most economical for battery facilities with loads exceeding 200-
ampere dc. A typical end-cell 46 Vdc, 400-anpere battery facility is shown
schematically in figure 11. Two steps of 4 V each can also be used whe~e lead
length to the loads is exceptionally long.

4.9.10 Power requirements for a vanized facili . For the mist part,”the ‘
criteria for supplying power for a vanized te earth terminal facility
are the same as for a fixed facility, as stated in 4.9.1. However, since a
vanized facility is basically a portable installation, sane consideration must
be given to the performance of the vanized installation.

4.9.11 Primary power source for a vanlzed facili . Uhere the vanized
facility is installed as a fixed or semifixed f ity, or there the vanized
facility is to be replaced at a later date with a fixed factlity, the con-
siderations already outlined for station power factor (paragra@ 4.9.2) and
station power sources (paragraph 4.9.3) are applicable. Where a vanized
facility is installed as a tactical or temporary facility, the cost-
effectiveness of installing an on-station prime power generating plant fron
the 000 standard family generator sets may in scsnecases offset the cost of
obtaining cmnnercial power. PHer factor correction is usually not economical
for a short-term installation.
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4.9.12 Auxiliary power for a vanizecifacility. The auxiIiary power source
for a vanized facility will usually be the same as for a fixed facility, as
outlined in 4.9.3.2. However, for temporary 1nstal1ations that wi11 not be
replaced with a fixed installation,the on-station auxiliary generator plant
wi11 normally not exceed two DDD standard family generators.

4.9.13 UPS for a vanized facilit . The choice of an UPS for a vanized
facility is somewhat more dlfflcu t than for a fixed facility. Some older
vanized types of equipment do not provide separate distribution networks for
critical and noncritical power. This means that if an UPS is used, it must be
much larger than for an equivalent fixed installation.

4.9.14 Critical electrical power for a vanized facility. The critical
electrical pmer requirements for a vanized fac11ity are much the same as for
a fixed facility. The total load requlrements for vanized equipment are
available from operating characteristics. Iiheresegregated distribution
networks are provided for the critical and noncritical equipment, the load
requirements wi11 be provided for separately. The cost of providing an UPS
for temporary locations may override the benefits provided. Careful evalu-
ation nust be made of the expected length of earth terminal operation at the
teiiporarylocation and the possibility of using the mobile diesel generators
as a primary source.

4.9.15 Vahized power distribution system. A typical vanlzed power distri-
bution system uses ruggedized power cables, which are laid on the bare earth
or covered in a temporary duct for environmental protection. The cables
should contain an ac protective conductor or overall shield which is used for
the protective function. The network inslde the vanized shelter should be
continued to each at-powered equipment. Figure 12 shows a typical instal-
lation of a terminal. The dashed lines show a reconznendedearth electrode
interconnectingconductor to reduce impedance to earth and differences in
potential. 6enerally, dc power supplies wi11 not be required for vanized
satellite earth terminal installations. However, an interconnected faci1ity
may ~quire dc pmer. For ease of installation,maintenance, and relocation;
large amounts of de-powered equipment should be avoided for short-term instal-
lations. For long-term vanized installations,the same criteria apply as for
fixed installations, as outlined in 4.9.6.

4.9.16 Noise reduction and surge protection for vanized power distribution.
The addition of the interconnecting earth electrode conductors wi11 aid in the
reduction of noise from fault currents, static charges, and lightning. The
noise reduction and fault protection techniques outlined in 4.9.5 also apply
for vanized installations.

4.lD Ground system design. This portion of the handbook provides criteria
for achieving effectlve ground system design for fixed and vanized satellite
earth stations (see MIL-STD-188-124 for minimum standards). The total
facility ground system comprises four subsystems:

The earth electrode subsystem establishes the conductivity to earth
for %e entire facility.
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b. The lightning protection subsystem provides a low-impedance, non-
“destructivepath to earth for energy; either from direct contact or Induced;
produced by lightming strikes on facility structures, buildings, or antennas.

The equipment fault protective subsystem protects personnel from shcck
haza%s, and equipment from damage, due to faults that may develop in the
faci1ity electrical system and electromagnetic energy induced by external
sources.

d. The signal.reference subsystem maintains relative signal voltage
1evels and ensures that unacceptable noise voltages do not occur on signal
paths and circuits.

Figure 13 depicts, schematically, the multiple ground interconnects between
equipments sharing a comnon power source and ground system.

.4.10.1 Fixed faci1ity earth electrode subsystem. The earth electrode sub-
system consists of he network of driven rods, metallic pipes, metallic
structural ~ers, metal fence posts, and the interconnecting wires and wire
grids that provide electrical contact with the earth. Considerations in
designing an effective earth electrode subsystem are: (1) earth resistivity
and soil canposition, (2) electrode configurations and design objectives, (3)
conductors ~d ground rods, (4) bonding, and (5) miscel1aneous underground
pipes and other metal objects.

4.10.1.1 Earth resistivity and soil composition. Earth res~stivity values
Drovide a basis for enqineerinq the size of the earth electrode network
%quired to achieve a ~iven i~edance to earth. The resistivity of the soil
shwld be measured for several onsite locations. Measurement techniques are
presented in 4.4.6. Table IV presents representative values of earth resis-
tivity for various soil and terrain conditions. Because earth resistivity is
a function not only of the soil composition but also of its moisture content
and temperature, measurements should be repeated over a period of a year to
obtain information on the seasonal variations. Figures 14 and 15 show the
relationships of moisture and temperature to soil resistivity. If an exten-
sive earth electrode network is used in soi1s with resistivities ranging from
10 to 102 ohm-meters, station composite ground impedances of less than 1.0
ohm are obtainable. Uith soil resistivities of greater than 2 x @ ohm-
meter, impedance values of 6 to 25 chinsmay be achleved with an extensive
ground plane at a high cost. Table V presents comparative values of composite
ground impedance and earth resistiv{ty for seven operational earth terminal
complexes.

.
4.10.1.2 Earth electrode configurations and design objectives. The earth
electrode subsystem may be composed of two types of elements:

a. Metal1ic objects intentionallY placed in the earth as electrodes such
as driven rods, buried wire grids, ma~si and straps.

b. Metallic material and constructions buried in the
coincidentally as el=trodes while performing another and
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TA8LE IV. Resistivities of various soil compositions and
terrain conditions.

Resistivity (ohm-m)
Minimum Average Maxim~um

Surface soils, loan, gumbo. . . . . .
clay. . . . . . . . . . . . . . . . .

5 10
; i

Sand and gravel . . . . . . . . . . . 5 10
Surface limestone . . . . . . . . . . 10$ p ,03
Limestone . . . . . . . . . . . . . .
Shale . . . . . . . . . . . . . . . . 2 4X1O 105
Sandstone (dry . . . . . . . . . . .

1

102 105
Sandstone (wet . . . . . . . . . 1 102
Granite, basalt,”e~c. . . . . . . . . 193
Decomposed gneisses . . . . . . . . . 5X1O
Slate, etc. . . . ... . . . . . . . . 10

5 x 102
ltJ2

Fresh water lakes . . . . . . . . . . 2 x 102 2 x 105
Tap water . . . . . . . . . . . . . . 10 5X1O
Sea water . . . . . . . . . . . . . . 2 x 10-1 1 2
Pastoral, low hills, rich soil;
typical of Dallas, Texas and
Lincoln, Nebraska areas . . . . . . 3X1O

Fl:m~dntry, marshy, densely
; typical of Louisiana near

Mississippi Rimr . . . . . . . . . 2 102
Pastoral, medium hil1s and
forestation; typical of Maryland,
Pennsylvania, and New York,
exclusiW of mountainous territory
andseawasts . . . . . . . . . . . 2 x 102

Rocky soil, steep hills; typical of
New England. . . . . . . . . . . . 10” 5 x 102 103

Sandy, dry, flat; typical of coastal
country . . . . . . . . . . . . . . 3 x 102 5 x 102 5 x 103

City, industrial areas. . . . . . . . 103 104
Fills--ashes, cinders, brine wastes . 6 2.5 X 10 7XI0
CIW, shale, gumbo, loan mixture. . . 3 4X1O 2 x 102
Same as above, with varying
proportion of sand and gravel . . . 10 1.5 x 102 103

Gravel, sand, stones, with little
cl~ or loan; granite . . . . . . . 5 x 102 103 104
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TABLE V. Site composite impedances to earth and soi1
reslstivity values.

Earth
Termina1

Song So, Korea
Camp Roberts, CA
Ft Buckner, OKI

Menwith Hill, UK
Ft Oetrick, MD
Landstuhl, FRG

Ft Meade, MO

Site impedance
to earth, ohms*

0.20, ~10 percent
0.35, ~10 percent
0.50, -10 +20 percent

0.50, ~10 percent
0.90, +10 percent
2.80, ~10 percent

9.00 to 13.00

Soil resistivity
ohm-m

14 to
11 to 1::

120 to 510

28 to 210
95 to 230

210 to 1,400

3,800 to 10,400

Type of
soi1

Moist loam
Sand and clay
Sand and clay
over coral
Loam
Loam
Sandy”topsoi1
over sandston
Loose sand,
nonhomogeneous

●Tolerances are estimates based on total measurement distance versus size of
network, steepness of curve, other nearby conductors in the earth, and any
measurement limitations.

I
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Exanples are water pipes, wll casings, reinforcing bars of building and tower
fwndat ions, and underground storage tanks.

The best way to achieve a minitwm inpedance to the earth is to establish a
single, extensive, interconnectednetwork of electrodes rather than nultiple
separate electrode networks for the various interior communications. The grid
ground electrode configuration shown in figures 16 and 17 is recommended for
all new installations (see Resistance To Earth.in FIIL-STO-188-124.). Ground
rod spacing has been established as twice the length of the rod. The grid
network shown consists of ground rcxlsspaced at twice their length and
interconnectedby bare, coarse-stranded, No. 1/0 At13copper cable. The cable
is brazed to the steel reinforcing bars at 6-m?ter (20-foot)’intervals. The
ground rods extend 5 to 15 centimeters (2 to 6 inches) above the concrete
subfloor to fecilitate connection of interior ground leads. The grid extends
beyond the walls of the building and provides attachment points for grounding
of lightning downleads, tactical vans, and other site structures. This type
of grid ground electrode should also be used in generator or other collocated
comomications-e lectrcmics (C-E) buildings that will interface with the earth
station. The grid network should be interconnectedwith the antenna ground
electrode network, power buildings , site transform, water pipes, and

)buried tanks (as shown in figure 18 . At earth terminal facilities that will
make use of existing buildings or where additional grounding is”rquired at an
operating earth termina1 conplex, a ground rod network arranged around the
conwunications building meets the mininum requirements of MIL-STD-188-124. .
Figure 19 illustrates the use of an exterior ring ground electrode. This
configuration uses ground rais (3 meters x 1.9 centimeters (10 feet x .75
inches)) spaced 6 inters (20 feet) apart and connected by No. 1/0 AUG bare
copper cable buried at least .3 meters (12 inches) below grade level. The
cable twst be welded or brazed to each ground rod and should form a co~lete
loop whenever economical. The exterior electrode network should be connected
tb the interior ground interconnect bar(s) or terminals with No. 1/0 AkG
(coarse strand or solid) copper cable. Both the grid and ring ground elec-
trodes use ground rods where the tops are driven to at least .3 inters (12
inches) below grade level.

4.10.1.3 Conductors and qround rods. Ground rods are available in various
=specifies a minimm length of 3 inters

~;~g%t; an~i~% ni:k-di~~ ~ of 1.9 centimeters (.75 inches). If ground
rods of this size are not available, shorter rods may be used, provided they
are driven to the sam depth. Copper-clad steel rods are recommended for use
whenever possible when corrosion of other buried metal objects such as fuel
tanks or water pipes does not present an electrolysis corrosion problem. The
choice of whether to use galvanized or stainless steel or copper for earth
electrodes and interconnecting conductors is dependent upon the predominant
grinding. material already present, the necessity of protecting buried steel
tanks and other objects, and the rwlative cost of the types of materials. At
points that require access for testing or inspection; tile, censmt block, or
pipes can be placed over the ground rod as shown in figure 20. Conductors
used to interconn=t grwnd rods and other elements of the earth electrode
subsystem should be No. 1/0 AUG solid or coarse-stranded, bare copper cable or
other material with the sans2resistance.
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FIGURE 16. Grid ground electrode layout.
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FIGIRE 17. Grid ground electrode.
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4.10.1.4 Bond{n
+

The principles of bonding the various components of the
earth elec ro e subsystem require that low-impedance,mechanically strong
connections be made at al1 joints of the earth electrode subsystein. Permanent
bonds are made by helding, brazing, or silver hard-soldering. Exothermic
welds are advantageous for ~lding cables together, welding cables to ground
:ods, cr welding cables to flat surfaces of structural members. Exothermic
mlding requires nmlds of the specif~c cable or conductor cross section to
confine the molten metal to the bond reg{on. Brazing is a widely accepted
method of bonding ground connections. Figure 21 illustrates two methods of
ensuring mechanical strength in a brazed joint. All methods of bonding
require that mating surfaces be cleaned of protective films such as oil,
grease, paint, or varnish. Al1 bonds in the earth must be welded or brazed.
Bonds of dissimi1ar metals must be protected against severe corrosion. Some
acceptable corrosion-inhibiting compounds and tapes are listed in table VI.

4.10.1.5 Miscellaneous underground pipes and other metal objects. Hhen
present, metal11c underground water-pipe networks should be integrated into
the earth electrode subsystem, provided they are electrically continuous and
free of ac and dc currents. Test procedures for obtaining current measure-
ments are described in 4.4.7. Al1 water-metering devices should be bypassed
with a jumper of a size’not less than that required for the ground conductor.
Metal underground fuel tanks should be included as elements of the earth elec-
trode subsystem and should be interconnected with al1 other elements. Metal
fences can be connected to the composite earth electrode network if HENP
protection is not a requirement.

4.10.2 Fixed facility lightning protection subsystem. All satellite stations
must be protected agalnst ightning in proportion to thunderstorm activity at
the site location. Isokeraunic maps, such as shown in figure 22, have been
developed by the National Oceanographic and Atmospheric Administration to show
the frequency of.thunderstorms. Simllar charts are available to”show the
average number of thunderstorms throughout the world. This Infonnation, along
with information on the severity and frequency of lightning str{kes, can be
used to determine how comprehensive a lightning protection subsystem must be
to provide the degree of protection required at a given Stte. Aspects of the
lightning protection subsystem covered in the following paragraphs include
buildings, structures, and antennas; air terminals, conductors, and bonds;
exterior wires and cables; and lightning arresters.

4.10.2.1 Buildings, structures, and antennas. The propensity of tal1 build-
ings or structures to attract llghtning serves to prOtKt nearby shorter
bui1dings and structures by establishing a cone of protection projected from
the highest po{nt of the tall structure. This cone of protection is created
by installing a vertical conducting rod (air terminal) or mast on the tall
structure and providing downleads to earth. Figure 23 shows the extent of
protection thus provided, expressed as a function of the ratto of the hori-
zontal protected distance O to the height H of the vertical rod or mast. The
communications building at a satelllte earth station would fall within the 1:1
ratio recommended for mission-essential buildings. The required cone of.
protection could be provided by a vertical conductor installed on the antenna
structure or on a microwave tower at the site. Proper lightning protection of
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TA8LE VI. Corrosfon-inhibiting tape and canpounds for
earth e1ectrode bonds.

Unit of
Type NSN and AF Catalog # Use issue

Asbestos- NSN 8030-W-281-2337 For seal ing openings of ducts 5-lb bag
base putty AF Catalog # 3667 and terminal boxes and fi11-

ing cracks in masonry.

Tape, tar, NSN 8030-00-524-9720 For urapping underground
cloth

75-ft rol1
W Catalog # 2083 bonds to rods, pipes, etc.

Insulation NSN 5970-00-045-3699 For sealing openings in 5-ft rol1
putty AF Catalog # 3520 cable against moisture and

contact with adjacent
structures.

Special NSN 8030-LMI-598-5915 Corrosion prevention conpound l-lb can
canpound AF Catalog # 8440
(NO?X-10)

and moisture sealant. Air
Force preferred protective
canpound

Tape, NSN 5970-00-184-2002 Serves as a sealant and pro- 30-ft rol1
rubber, AF Catalq # 1081 tection for buried bonds
adhesive

Tape, NSN 5970-00-275-1863 Serves as a sealant and pro-
rubber

15-ft roll
AF Catalog # 6077 tection for buried bonds

NSN 5970%3-933.7750
AF Catalog # 6078

?oofing NSN 5030-00-664-7042
tar

Ccasnonroof repair and seal-
ing material, may be used as
a corrosion inhibitor applied
to buried bonds
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a fixed earth terminal antenna requires that al1 reinforcing bars (rebar) used
in the concrete pedestal be welded and al1 antenna metalwork be connected to
“therebar and ‘toground rods.

4.10.2,2 Air terminals, conductors, and bonds. Air terminals of solid
copper, copper-clad steel, or aluminum rods with a tapered point and a
diameter of not less than 1 centimeter (.4 inch) should be installed on “the
upper perimeter of the antenna/radctneand on bui1dings outside the zone of
protection, as required. Air terminal lengths range-upward.from 0.4 meter
(1.3 feet). Buildings provided with air terminals should have the terminals
installed at each end of the roof oeak as a minimum. The oroundino conductor
cables (downleads) are connected to the air terminals by welding, “clanping,or ,

. .

brazing. Dcwn-1cads should be copper-clad steel or copper wire, stranded,
ranging between No. 2 and No. 2/0 AWG. Oownlcads should have no bends with a
radius of less than 20 centimeters (B inches) or turns of greater than 90
degrees. Al1 bonds between downlcads and the earth electrode subs.vstemmust
be welded or brazed.

4.10.2.3 Exterior wires and cables. Exterior wires and cables should be
protected by gas-tube or carbon block or MOV devices, or, as MIL-STO-188-124
specifies, by canpletely enclosing such cables in electrically continuous
conduit. The conduit must also be bonded to the earth electrode at each
terminating facility.

4.10.2.4 Lightninq arresters. Lightning arresters are protective devices
used on power distribution systems. Lightning arresters are 1arger and have ‘
greater peak energy capabi1ities than the protectors used for surge protection
on cofnnunicationscircuits. These arresters are capable of diverting or pro-
viding a bypass path directly to ground for 1ightning that strikes a conductor.
Primary arresters are those located in the high-voltage (2400 V or higher)
portion of the power distribution systen. Primary arresters WOU1d typical1y
~;n~[stalled at transfonner stations or on the poles carrying the ac fceder

Secondary arresters provide protection to the secondary portion of the
power”distribution system and are 1ocated in or near the ac power entrance.

4.10.3 Fixed facility fault protection subsystm. The fault protection sub-
system has been discussed in 4.9.5.1.

4:10.4 Fixed facility signal reference subsystem. The signal reference
subsystem is.designed to control noise currents and resultant voltages and to
establish a cormnonreference for signals between sources and loads to minimize
interference. The signal reference subsysten is a canposite of various net-
works. The configuration of these networks is determined by the frequencies
involved, the functions being performed by the equipment involved, and the
amplitude of the signals on the ccnnmunicationswires or cables. All satellite
station signal reference subsystems are hybrid type as defined by the Signal
Reference Subsystem section of MIL-STD-188- 124.

4.10.4.1 Higher-frequency network. A higher-frequency signal reference
network is an equipotential (multlple-point) grwnd network uti1izing many
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conductiw paths frun the earth electrode subsystem to the various electron-
ics equipnent cabinets and racks within the facility. The equipotential
configuration therefore provides IIIinimum impedance between,associated elec-
tronic components. For new earth station installations, a metal” id network

rplaced below the raised floor (preferably in the structural floor should be
used for the cabinet/chassis and signal grounds. This configuration would
apply to DSCS and DCSS equiwent cabinets. Detai1s of a typical metal grid
network are shown in figures 24 through 28. For existing earth station
installations, cabinets should be bonded to each other, to the raised floor
panels/stringers, and to the undetiloor grid as shown in figure 29. Require-
ments for this signal reference network may be found in MIL-STD-188-124.

4.10.4.2 Hiring and bonds. Signal reference grounds will normally ti bolted
to ground conductors or wil1 use approved clanps or compression-type connec-
tors. In a high-frequency network, the C-E equipnent installed in a cabinet
should be bonded to the cabinet, and the cabinet in turn should be connected
to the si~al reference ground. A No. 8 Am insulated cable m~ be used to
connect cabinets to the signal reference. Table VII shows typical wire sizes
used in sigal reference applications. Table VIII and figure 30 show connec-
tor types. MIL-STD-188-124 specifies that al1 higher-frequency signal refer-
ence points and planes should be directly grounded to the chassis and the
equipment”case, and that there be no isolation between equipment chassis and
case (reference MIL-STO-188-124, Higher Frequency Network).

4.10.4.3 Shield For higher-frequency signal lines, MIL-STD-188-124
requires ~tiors be of the type that provide a low impedance path
fran the signal line shield to the equipment case. Shields of coaxial cables
and shielded balanced transmission 1ines should be terminated by peripheral1y
grounding the shield to the equipment case. Coaxial shields and connector
shields should be grounded at junction boxes, patch panels, signal distri-
bution boxes, and other interconnection points along the signal path.

4.10.5 Earth electrode subsystem for a vanized facility. The earth electrode
requirements for a vanized faci1ity are much the same as those outlined in
4.10.1 for a fixed facility. Hwever, another considerateion is that the van-
ized facility may also require setup and operation in a short time period. If
the vanized facility is added temporarily to a fixed site, the fixed facility
electrode network should be used. If the vanized facility is deployed in a
tenporary configuration, not at a fixed site, an earth electrode system of the
type shown in figure 12 is reccmnended. If Iong-term operation is expected, a
mare extensive ground systen should M installed.

4.10.6 Liqhtning Protection subsystem for a vanized facility. As in the case
of fixed earth station facilities, he antenna is the most susceptible to
lightning strikes. Air terminals should be installed, on the communications
shelter and generator, and connected to the earth electrode subsystem. To
protect ersonnel, ground rods should be driven approximate y every 6 meters

f(20 feet under walkw~s and interconnected with No. 2 AUG or 1arger copper
cable. This system should also be interconnected with the earth electrode to
reduce step potential voltage. All external signal cables should be protected
through the use of gas-tube or equivalent cable protectors.
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TABLE VII. Wire types and sizes for signal reference applications.

Hire size
App1ication range (AUG) Typical recommended

Ring ground to inside #i?to #4/o #1/O solid or coarse-stranded
ground grid wire, insulated, yellow*

Main inside ground wires #4 to #2Jo #2 jg~n?ned, insulated,
(ring)

Spurs from main ground #6 to #4 #6 stranded, insulated,
wires (grid) yellow

Domleads from main inside #10 to #6 #8 jgf~ned, insulated;
ground wires to cabinets
or racks

Inside cabinet or rack #18 to #10 #12 solid or stranded,
ground witis insulated, yellow

Combined CDF ground wire #14 to #lo #12 solid, insulated,
harness yellow

Ground wires to terminal #18 to #12 #18 solid or stranded,
blocks on CDF insulated, yellow

Ground pin straps on #22 to #20 #22 solid, bare
termina1 blocks

*Protected by lastic conduit on exterior exposed wal1s and bare
= .6 m?ters 2 feet) below the surface of the soil.
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TA8LE VIII. Representatlve SIgnal reference subsystem hardware.

Fig. 30 reference, AF cat.
and item nane NSN No. Renarks

A T-splice 5940-00-691-9172 212 NSN depends on size
connector

Crms ground 5999-00-811-9937 828 Similar items
clanp

5940-00%87-3994 5915

C Splice sleeves 5940-00-665-9574 719 NSN depends on SIze
5940-00-549-8086 722 and type of S1eeve
5940-00-849-6734 3685
5940-W-241-6460 3686

D Terminal lugs 5940-00-012-0942 6332 NSN depends on size.
5940-00-549-8826 3042 and shape of
5940-00-577-1877 3199 terminal lug

.. 5940-00-549-1984 1150

E LOOP c18DP 5340-00-989-9224 79 Nylon; NSN depends
5340-00-988-3210 1683 on size

F Two-hole cable 5340-00-190-6798 5532 NSN depends on size
Clallp 5340-00-281-1536 5538

G Ground clanp 5999-00-899-1333 1374 --
for flat
surfaces
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I

u A. T - SPLICES

B. CROSS - GROUNO CLAMP

C. .SPLICE SLEEVES

E, LOOP CLAkP

+

II

. .
——

F, ExOTHERMIC WELO

E
io !!

O. TERMINAL LUGS

ao

G. GROUNO CLAMP

FIGURE 30. Typical signal qround lead connectors and clamps.
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4.10.7 Fault protection subsystem for a vanlzed fac~l1 . Fault protection
requirenents generally follow the criteria outline If power
cables do not provide for a fifth (protective) conductor; then a green-
insulated copper wire, No. 6 AN or larger, must be periodically attached to
the cable with tape or straps at intervals along the length of the cable.
This protectiw grcand wire should be equipped with an appropriate crimped or
mechanical 1ug at each. end. One end shall be attached to the power entrance
ground lug panel at the van or shelter, and the other end shal1 be bonded to
the power generator ground connection.

4.10.8 Signal reference subsystem for a vanized facility. Signal reference
criteria for a vanized facility are essentially those outlined”in 4.10.4 for
fixed earth station facilities. A vanized facility, however, WI11 nonnallY be
provided“with a single connection point to the earth electrode subsystssn. In
the OCSS vans, the signal reference grwnd stud is located in the power rack.

Custodians: Preparing activity:
Army - SC Army - SC
Navy - EC
Air Force - 90 (Project SLHC-4120)

I Review activities:
Army - CR

~

Navy - YO
Air Fo~e - 13, 17, 89

Other interest:
TRI-TAC-11
JCS - J6
NSA - NS
OEA - Oc

I
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APPENOIX A. INFORht4TIONWORKSHEETS
(When completed, some worksheets may require a security classlfIcation)

10. GENERAL. This appendix provides samples of information worksheets
(figures A-1 through A-35) which may be used as guidance for the collection of
presite-survey information.
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NORKSHEET APPLICABILITYKEY

Applicability
‘igure
No. Horksheet title Presite Onslte

A-1 Facility identification .................... x x

A-2 Land availability .......................... x

A-3 Available building/floor sPace ............. x x

A-4 Interface .................................. x x

A-5 Area environmental conditions............... x x

A-6 Soi1 and drainage .......................... x x

A-7 hap’and drawing ............................ x x

A-8 Land requirement ........................... x

A-9 “ Power requirements.......................... x

A-10 Physical survivability requirements......... x

A-ii Nuclear survivability requirements.......... x

A-12 Facility requirstnents....................... x

A-13 Site access requirements ................... x x

A-14 Logistics support requirements.............. x

A-15 Administrative ............................. x “x

A-16 Topography and terrain ..................... x

A-17 Overall horizon profile .................... x

A-18 Specific obstruction profile ............... x

A-19 Photographic ............................... x

A-20 Site power load ............................ x
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HORKSHEET APPLICABILITYKEY

I
Applicability ~

igure
No. Horksheet title Presite Onsite

A-21 Existing pwer characteristics.............. x

A-22 Power noise ................................. x

A-23 Line voltage analysis....................... x

A-24 Earth resistivity .......................... x

A-25 Existing site ground system survey......... x

A-26 Ground conductor ac current ................ .x

A-27 Ground conductor dc current ‘................ x

A-28 Nuclear survivability ...................... .x

A-29 Site security .............................. x

A-30 Link profile ............................... x

A-31 Cable route survey ......................... x

A-32 LogiSticS Support .......................... x

A-33 Real estate decryption...................... x

A-34 Utility availability ....................... x

A-35 Soil load-bearing .......................... x
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FACILITY IDENTIFICATION
==========*m========..........................................................

Site IO nuntn?ror deslgnatlon:

Site location

Nearest toun/mi1ltarY Installatfon:

Site latitude: Longitude:

Elevation: above mean sea 1evel

Available maps:

Existing facfllty: Yes _ No_

If yes, complete remainder of form.

Operations and maintenance organization:

Address:

Point of contact:

Local phone: AUTOVON:

======z.sm=s==*=*smm*=ms.a==.=.***=m=m.m=*.m=.=s*m=======.m=5ms====n=zs=-===""
SOURCE OF WCRKSHEET INFCN44TION

Existing documentation: Yes _ No _

If yes, Identify documentation:

Oirect observation: Yes _ No _

===========s==.s..==nnna.=..=.n.no======.=====================================

F161RE A-1. Facility Identification worksheet. .

.,
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LAND AVAILABILITY
.====.===========--------=========...===~=.=..===.=.==.:

Maximum area,available: ~2

Dimensions: m (ft) x m (ft)

--------,...==. =. ==.. =--------

ft2)

Legal description:

Sketch“of plot boundaries w/dimensions:

..==.. = . . ..=. ===.. ===== ===. ~==z==. ==..====.===..=====.=.====.=====..=..=..===.

SOURCE OF WORKSHEET INFORMATION

Existing documentation: Yes No _

If yes, identify documentation:

I

Direct observation: Yes No——

=..=..,.==.=.=...==.===.============.====..=.=.=......=.=.==...=..==.==.======

FIGURE A-2. Land availability worksheet.

82

Downloaded from http://www.everyspec.com



MIL-HDBK-412
20 May 1981

AVAILABLE BUILDING/FL~ SPACE
=======.====.===.=====.....==......=..4.==.s..=.==......=..=.==..===.----------------------

Buildings existing: Yes “No

Suitable for use by Yes _ _No
(earth terminal, ICF, etc.)

Size: x

Available floor space: n? (ftz)

Dimensions: x

x

x

Type construct on

Permanent:

Tenporary:

Remarks:. .

(masonry, brick, frame, etc.)

(frame, prefab, etc.)

w======s===..z=.=......====.m.. ==*es... *... =mm. ==**= ==*== ==n='==``'=------------------

SOURCE OF bfORKSHEETINFORMATION

Existing documentation: Yes No _

If yes, identify documentation:

Direct observation: Yes _ NO _

FIGURE A-3. Available building/floor space worksheet.
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INTERFACE
--------.=====s=====s=====s===================.===.==========.===.=============

Station description/location:

Circuit requirenmts

Oistance from earth

Link requirement: _

I

station: km (mi)

(Loss leased llnes, etc.)

Type of c“ircuits: Nunber of circuits:

Circuit characteristics “-

Terminating

Bandwidth:

Remarks:

inpedance: oilMS

Baseband Hz Channel Hz

I ....=.......=.....................==..........=.==.=.....==.....=.=...=.====.=
SOURCE OF WORKSHEET INFORMATION

.

Existing documentation: Yes No—.

If yes, identify documentation:

Direct observation: Yes — No—

.= ===== =.=.=. .= ===. == ==.= .. ==== ====== ====== ====== ====== ====== ====== ====== =====

FIGURE A-4. Interface worksheet.
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I

AREA ENVIRONMENTPJ.CONDITIONS
~==.......=. ......=.=....=...=.=............==...=..==......=---------.=======------

~ Nam and location of weather staticm:
I

Station elevation: O{stance from site:

Maxiaum frostline depth at site: m (ft)

Oescribe site unusual weather phenons?na(imnsoons, burrIcanes, tornados,
sandstorms, and detrimental effects of seashore, environment, industrial
pollutants, smoke, etc.):

Seismic zone (at site):

Oescribe’any unusual seismic activity at site:.,

Frequency of trenurs: Frequency of danugiflgquakes:

lla~ of latest damaging earthqutie at site:

Richter (or other) scale intensity: Duration: min (see)

Location of epicenter:

Oistance from site: Oirection from site:

Oistance fmm site to nearwst damaged structure:

...............=..==....=.=.==...=....=...=..=....=.....=..=..=..=----------..------

SOURCE,OF WORKSHEET INFORMATION

Existing documentation: Yes No——

lf yes, identify documentatim:

Oirect observatim: Yes — No—

==....=== =. ==.... .. ==,.=. . . . ...=. . . . . . . . . . . . . . . . . . . . ...=. . . . . . . . . .=....--------------

FIGURE A-5. Area environmental conditions worksheet (sheet 1 of 2~.
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AREA ENVIRONMENTAL CONDITIONS
I =......====..==..==.===.===.===.......====..==...====.=------.===..=.=.=====..------

I

I

JAN FEB MAR APR MAY JUN JUL AUG SEP m NOV DEC

talnfall
nn (in.)
lax recorded

——
iiii%. mo yr

Snowfall
mn (in.)
fax recorded

——
KTii. mo yr

Humidity
(percent)
Mean avg _
hlay/Sept
Dct/Apr

Temperature max
‘JC(OF)

~“ax

Min min
Mean avg
May/Sept
Ott/Apr —

kmph
(mph)

Wind velocity
kmph (mph)

dir”
Max
Oirection _ >

. ..==. .. =.=. =====. .= ===. ====== .= ===.= =.=.== ====== =====. == ==.= .= =... --------------------

FIGURE A-5. Area environmental conditions worksheet (sheet 2 of 2).
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1.
SOIL ANO CRAINA6E ..
====.===...=.=.s=...=..,.=...=.==..=====s=*.*=....==.===*...=.=.......s........

Name and address of base civil engineer:

Name and address of soi1 core analysis laboratory: . .

Average estimated soi1 bearing strength: kg/m2 (lb/ft2)

Soil ccaposition by depth:

Soil percolation test results: “

Mater table depth estimate: m (ft)

Orainage (runoff) conditions; describe:

F1ooding history/potential:
.,

.’

. .

,Estimatd civil works required:
. .

I=====. ..==. =======.a==s. .s.. .=ss. =n=. sm=sn===n .snan**=. n. .=. *. =.=== ------------ ------

SOURCE eF UORKSNEET INFORMATION (identify):

===..=.==S*=======S=S=S .===.=.s=..n=.=a==s=.=ssn. .s-===. ====s==. sin=* .=....==.=

FIGURE A-6. Soil and drainage worksheet.

Downloaded from http://www.everyspec.com



MIL-HDBK-412
20 May1981

MAP AND ORAWING
..................=.............====...=.====.........==s=..=======.=.=.=..==.=

Vicinity maps of earth ‘stationcomplex (attach copies)

Source Date Identification No. Remarks

Plots and drawings

Identification Reference No.

Earth station‘siteplan

Interconnect p1an

Multiplex plan

Building No.’ layout—,

●

SOURCE‘OF MAPS AND DRAWINGS:

.= ===== .= ==== ====== === --------- .= ==== =====. .= ..== ====== . . . . . . ===.=. =====. =..====

FIGURE A-7. Map and drawing‘worksheet. ..
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.,

‘MIL-HDBK-412
20 tiy 1981

LANO REQUIRENENT
~===== ============.===========~=====.=====.===......=.......s=.=........-------------

Minimum overall site area required: m (ft) x m (ftj

8UILDINIWVESTIBULES

Buildings/vestibules

Type:

#1

Area:

Buildings/vestibules#2

Type: Area:

Buildings/vestibules#3

‘Type: Area:

Buildings/vestibules#4

Type: Area:
..

TRANSP~TABLE SHELTER/VAN

Shelter/van #l

Type:

Shelter/van #2
..

Type:

Shelter/van #3 .

Type:

Shelter/van #4

Type:

Present
requiretnents
m (ft) x m (ft)

Expansion
requirement

❑ (ft) x m (ft)

Area:

Area:

Area:

Area:

F16URE A-8. Land requirement worksheet (sheet 1 of 2).

. .
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MIL-HDBK-412
20 May i981

LAND REQUIREMENT
...................=..........=..=...==........==......==.=........==.==.==s==.

ANTENNA

Pad”dimensions m “(ft)

Dual site exptision:

x m (ft):

Tower required: Yes —No—

Height: m (ft) Base area m ,(ft)x m (ft):

Radom required: Yes”—~o —

Height: m (ft) Base area m (ft) x m (ft):

Antenna frontal clearance required:

Antenna/building separation required:

--------__--_<---------=============.====.=..=.==s..==.====s===================-----------------------

Rmarks:

~

. . . . . . . ...=. . . . . . . . . . . . . . . ...= . . . . . . . . . . . . . . . . . . =. =... . . ...= . . . . . . == ==.. ==.===

SOURCE OF WORKSHE~ INFORMATION

Existing documentation: Yes No—.
1.’,

If yes, identify documentalion:

Oirect observation: Yes No——

===== .=’=== .= === ===== == =--= = -- ==------ ===== .= === ===== ===== .= === .= === ===== .= === .= === .

FIGURE A-3. Land requirement worksheet (sheet 2 of 21.
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I

. . ,’

t41L:HDBK-412
20 May 1981

.,

POWER REQUIREMENTS
--====----======s======-- ----===*====================================================

PRIM4RY
. .

Vac + percent- .—

Phase: Frequency: Hz + percent.—

kVA: maximum, mtnimum

BACKUP, class (A,B,C):

Vac +— -— percent

“Phase: Frequency: Hz +-— percent

kVA:

UPS: Yes _ No _ Type flywheel, battery, etc.):’

—vacf_ percent

Phase: Frequency: Hz + percent-—

kVA:

Remarks:

.= ==== s.=.-..--================.========.=.=.*=....===.......==...===.===........

SOURCE OF UORKSHEET INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:

Oirect observation: Yes No——

FIGURE A-9. Power requirements worksheet.

..
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MIL-HDBK-412
20 May 1981

PHYSICAL‘SURVIVABILITY REQUIREMENTS
-----------------------------------------------------------------------L------------------------------------------------------------------------------c...

BUILOINGS:
,,

Must withstand winds up to kmph (mph)

Roof must acconsnodatesnow/ice loads up to _ kg/m2 (lb/ft2)

Insulation requirements:

VANS:

Must

Roof

withstand winds up to kmph (q)h) ‘“

must acconsnodate snow/ice loads up to kg/m2 (lb/ft2)

Insulation requirements:

Remarks: “.

.= .=.. . . . . . . .. =.== =..=== .= ==.. ===.=. ===.== == ==.. . ...== =.===. == ...= ==.=== =..=== =

FIGURE A-10. Physical survivability requirements worksheet.
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I

MIL-HOBK-412
20 May 1981

NUCLEAR SURVIVABILI~ REQUIREMENTS
=========.s.===============..=s.===.=s== .=..==.==S=e==.=..==.=.==.===.=-------------.--.--

Has site been designated as hardened installation? Yes No——

If yes complete.remainder of worksheet.

======== =====.== ======== ===.=.== =!===..== == ====.. .= =?=..= =.====== ===.=.== . ...=..

1.

2.

3:

Degree of hardness required: kg/# (psi)

Fallout protection required: Yes _, No

Length of titm?requiremst: hours/days

Distance from site to potential targets

a: Tafget.#1 IO:

b. Target #2 ID:”

c. Target #3 IO:

d. Target #4 ID:

Remarks:

Distance ktimi

Distance kmfmi

Distance km./mi

Distance kmfmi

. .

====== =====..====.==== .==== ----==== s===== ==.==. s= ==.. ==.=== ==z==-------- -----=== ====

SOURCE OF WORKSHEET INFORMATION

Existing docutrentation: Yes No _ .,

If yes, identify documentation:

Direct observatim: Yes No—.

====== .= ==== .= ==== .= ==== .= ==== .= ==== .= ==== .= ==== .= ..== . ..==. .= ==.= ...=-..------------

FIGURE A-n. Nuclear survivability requirements worksheet.
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MIL-HDGK-412
20 May 1981

FACILITY REQUIREMENTS
-----------------.====.=========s=========s==.==.===========================.=-----------------

,’.
ARCHITECTURAL:

Technical equipment area

(1),F1oor requirernents

a.

b.

c“.

d.

e.

f.

9.

Panel size: m2 (in~2’)

Design loading, uniform: kg/m2 (lb/ft2)

Design loading, concentrated: kg (lb)

Allcwable deflection:

Height above subfloor: m (in.)

Raised-floor air register: m (in.) x m (in.)

Special requirements:

(2) Door requirements:

(3) Window requirements:

(4) Ceiling requirements:

Height: ,,

Acw stic treatment:

== . . . . . . . . . . . . . . . . . . ==.=. . . . . . . ...= . . . . . . . . . . . ...= =.==. . . . . . .= .:= .= ==. =* =.= . . .

FIGURE A-12. Faci1ity requirements worksheet (sheet 1 of 3).
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MIL-HDBK-412
20 May 1981

FACILITY REQiJIREMENTi
==...=..................=........=..========.==================================

. . .

ENVIRONMENTAL CONTROL:
.’

(1) Equipment space interior ambient conditions

Temperature: “ ‘C (°F), I Oc (OF)

Humidity: percent rh, ~ percent

(2) Special equipment requirements

a. Tran’smitter equipment

Te~erature:

Air Flow:

Pressure differential:

b. Consnunicationsequipment

Temperature:

Air Flow:

Pressure differential:

c. Other equipment (specify):

Temperature:

..
Air Flow:

Pressure differential:

d. Other equipment (specify):

Temperature:

Air “F16w:

Pressure differential:

Oc (OF)

m3/mln (ft3/min)

Pa (in.)

... .

OC (OF)

m3/min (ft3/min)

Pa (in.)

Oc (OF)

m3/~in (ft3/min)

Pa (in.,)

OC (OF)

m3/mjn (ft3/min)
,.

Pa (in.)

. . .

FIGURE A-12. Faci1ity requirements worksheet (sheet 2 of 31.
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I

MIL-liDBK-412
20 May i981

FACILITY REQUIREMENTS
.=....=.=.=.=...=....=..=.=====..=========..===.===..=..==.=.======...=...+===.

ENVIRONMENTAL CONTROL (continued)”:

(3) Total equipment cocilingrequirement

Heat dissipation
joules/h (8tu/h)

Conmiunications equipment area

Transmitter equipment area

Other:

(4) Air”F,iltrationand circulation requirements:

Remarks:

.= ==== .= ==== .= ==== .= ==== .= ==== .= ==== .= ==== .= ==== .= ==== .= ==== =====------- .= ==== =

NOTE: The ASHRAE 1oad calculation form contained in appendix A of ASHRAE
GRP 158, Cmling and Heating Load Calculation Manual, may either be :
substituted for, or used in conjunction with, this worksheet.

.= ==== ====== .= ===== .= ==== ====== ====== s===== ====== == =..= =.=.== =.===. .. ==.. .= ===

SOURCE OF WORKSHEET INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:

Oirect observation: Yes No—.

......==.==..,........==....===...===.==..===........=..==.===..===.===.....==.

FIGURE A-12. Faci1ity requirements worksheet (sheet 3 of 3).
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. MIL-HDSK-412
20 May 1981

SITE ACCESS REQUIRENE~S
.========.=======..======*ES==.=...S.........*.....=.=..=.==..=====.===========

HIGHWAYS . .

Distance fmm site access road and highway intersection to support

base or town: kilometers (IIIlleS)

Classificaticm: State _ County f4unicipal

Other (specify): “

.Typeof surface: @nCrete Asphalt Gravel,—

Stone _ _Dirt Other (specify):

Miniti width: m(ft) ’”,’

Paved shoulders: ,Yes No _

. .

Maximh grades: Paved reads percent Dirt roads percent

Months of year usable:

6ridge, tunriel,culvert limits: Total lad: kg

kg (tons)/axle Overhead clearance:

tons), or

m (ft)

Total width: m (ft) Number of lanes:

. .

I~rovements required:

I

F16URE A-13. Site access requirements Wrksheet (sheet 1 of 3}.
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,,

MIL-HDBK-412
20 May 1961

SITE ACCESS REQUIREMENTS”(continued)
===..........======.====-..====.............................................===

EXISTING ACCESS ROADS (FROM SITE TO HIGHWAYS)

Length of access road: kilometers (miles)
,.

Classification: State _ County Municipal

1,. . O’tner(specify):

Type of surface: Concrete Asphalt _ Gravel

Stone Dirt _ Other (specify): ..

Minimum width: m (ft)

Paved shoulders: Yes No _

1 Maximum grades: Paved

I .’
i“ Months of ye”arusable:

roads percent Dirt roads percent

Bridge,“tunnel, culvert limits: Total load: kg (tons)”,or

kg (tons)/axle Overhead clearance: m (ft)

Total width: ‘m (ft) .Nunberof lanes:

Improvenmts rtquired:

I “

FIGURE A-13. Site access requirements worksheet (sheet 2 of .3),

9a

Downloaded from http://www.everyspec.com



MIL-HDBK-412
20 May 1981

SITE ACCESS REQUIREMENTS (continued)
-----============-----==========.======Sss=a====.==..s=.===.===.===------=-------._------ ----------

NET ACCESS ROAO

Length required:

Culverts required
culvert):

kilometers (miles)

(number, size, and approximate amount of fi11 per

. .

8ridges required (number and approximate span of each):

Location of required new work and necessary field
drawing or sketch number

Existing tramways: Yes. No_
,.

Capacity: In3(fts), kg (tons-lb)

data are shown on

Car dimensions:

-====.=== .= ====== .= ====== ==....=. .= ..=... . . . . . . . . . . . ...=----- .......---------------- -----------

SOURCE OF NORKSHEET INFORMATION

Existing documentation: Yes No—.

If yes, identify documentation:

Oirect observation: Yes No——

F16URE A-13: Site access requirements worksheet (“sheet3 of 3).

. .
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I

MIL-HDBK-412
20 My 1981

LOGISTICS SUPPORT REQUIREMENTS
....................==.=.............=.========..====.===.====.====.=.=.......=

ADMINISTRATIVE:

Number of people:

Office area requirement: m2 (ft2)

PERSONNEL HOUSING:

Number of “people: ,.

Remarks:

PETROLEUM, ims, and LUBRImNTS (POL)

Total storage area required: ~2 (ft2)

Requ”ired storage capacity

Gas: _l (gal) Heat,ingoil: _l (gal) Fuel oil: _l (gal)

Maintenance area required: “.m2 (ft2)

Other (water supply,sanitary facilities): ‘.

,.

. . . . . .. =.= . . . . . . . . . . .. ==. . . . . . . . . . . . . . . . =. ..= . ...= . . . . . . ...= .= === == =.. == =.. .===

SOURCE OF WORKSHEET INFORt4ATION

Existing documentation: Yes No ““’——

If yes, identify documentation: I

Direct observation: Yes No——

========.===============.=======================.===================’===========

FIGURE A-14. Logistit’ssupport requirements worksheet.
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MIL-HDBK-412
20 May 1981

ADMINISTRATIVE
~====== s=====......====........=s..=..=.....=S=*s.==.=======.=.==.==...==.====

SITE

Site

IO NUMBER OR NAME:

location

Nearest town/mi1itary installation:

Site latitude:

J4ap reference:

Longitude:

OU ORGANIZATION:
..

Point of contact:

Local phone: AUTOVON:

Address:

. . . . ...=..===. . . ...=.==== ============ =========== ============ ====== === =------------------

Source of site information

Existing documentation: Yes No _

If yes, identify documentation:

Oirect observation: Yes No

FIGURE A-15. Administrative worksheet (sheet 1 of 8).
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I

MIL-HDBK-412
20 May 1981

AOMINISTRATIvE (continued)
............=..=...s=.........==.==....==..=.==.=.=..........==............=....

SUPPORT AGENCIES

Facility/base civil/public works engineer

Point of contact:

Local phone: AUTOVON:

Address:

Army Corps of Engineers/AF Engineering and Services Directorate/Naval
Facilities Engineer Cotmnand

Point of contact:

Local phone: AUTOVON:

Address:

Onsite contact

Point of contact:

Local phone: AUTOVON:

“Address:

Remarks:

Source of support agencies information:

. . . . . . =...== . ..=.= .= ==.. . . . . . . == =..= ==.=== ====== ====== .== === =====. == . . . . . . . . . . .

FIGURE A-15. Administrative worksheet (sheet 2 of 8).
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MIL-HDBK-412
20 May 1981

ADMINISTRATIVE (continued)
.------------------.=====~=====.=====.=...=.s=...n..=...........=.............—-----------------

AIRFIELDS

Name(s) and address(es) of airport(s) in area:

Ownership: Government Municipal Private

Terminal facilities: Passenger Freight

Maximum size of PIane accommodated:

Name(s) and address(es) of coosnercialcarrier(s):

Route from airport to site (w/distances):

Reliability (months of year usable):

Source of airfields information

Existing documentation: Yes No .’——

If yes, identify documentation:

Direct observation: Yes No _

===. =....=.. .==ss*=ns=ms===* s=*=*Gsss===Bn =n.m.s.-.n*n=*=* ..==s.m=...=. . . . . . . . .

FIGURE A-15. Administrative worksheet (sheet 3 of 8~.
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MIL-HDBK-412
20 May 19B1

I

ADMINISTRATIVE (continued)
==......==.=.==.........=====..=..======.=.==.===.==.==.=..=.===..=.=s.=====.==

CIVILIAN POPULATION CENTERS

Name of nearest large city:

Distance to nearest large city (kilometers/miles):

Popu1ation of nearest large city:

Name of nearest town:

Distance tn nearest town (kilometers/miles):

Population of nearest town:

Prevailing nationality of population:

Political situation:

Principal language spoken:

I PERSONNEL SUPPORT

1. Housing available (officer, EM, CIV, contractor)

I On-base housing, bachelor and family

Type and quality:

Method of assignment:

Waiting time:

Availability of finishings:

Off-base housing

Location:

Oistance from site:

.= ..=. =. s=== == ==.= ===.== ====== ====== ====== ====== ====== ====== ====== ====== ====== =

FIGURE A-15. Administrative worksheet (sheet 4 of 8)-.
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MIL-HDBK-412
20 My 1981

NM41NISTRATIVE (continued)
~====== .=======s.=.====.===.==-=...=..-........=.=...=.c.=.=.....===.........

PERSONNEL SUPPORT (continued)

Hotels: Plentiful Scarce None

Quality: Excellent Adequate Poor

Lodging, average price per day: ‘dollars

Food, average price per day: dollars

Private homes: Plentiful — scarce — None

Acconsnodations: Excellent Adequate — poor —

Average price per month: dollars furnished/unfurnished -

Utilities

Type available and approximate cost

I
Heating (oil, gas, electric):

Water:

Electricity:

Electricity: Voltage Frequency Reliability

Telephone service, availability and cost:

Messing facilities (officer, Ebl,CIV, contractor)

Onsite:

Offsite:

Local restaurants: Yes No——

Prices coapared to U.S.: percent higher percent lower

same

==....=. . . . . ..s. . . . . . . . . . . . . . . . . S.S..=.* . . . . . . . . =.....=. . ...===. s.==--------------------

FIGURE A-15. Administrative worksheet (sheet 5 of 8).
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MIL-HDBK-412
20 May 19G1

1,.

I

l’”

AB41NISTRATIVE (continued)
...................=..==..............===.=......=....=.=.=.=....=.......==..=

PERSONNEL SUPPORT (continued)

Local merchants: Plentiful _ Scarce None

Prices conpared b U.S.: _ percent higher percent lower

sam

Import supplies: Yes No

From where?

Remarks:

Medical and dental facilities

Military (distance):

Commercial (distance): Air km (miles) Road km (miles)

Name and address:

Dispensary facil

Distance: Air k

ties or doctors:

lometers (miles)

Yes No

Road kilomters (miles) _ ~

Remarks:

------------------------ ===== s==== .= === ===== s==== s.=== ===== ====— ---------------------- . . . . . . . . . . . . . . .

FIGURE A-15. Administrative worksheet (sheet 6 of 8~.
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MIL-HDBK-412
20 May 19B1

ADMINISTRATIVE (continued)
.= . =. ..=...=. . . ...=..... . =......==.= . . . . ...**.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

PERSONNEL SUPPORT (continued)

Military exchange

Oistance:

Size:

Type of stock:

—

Conmiissary

Oistance:

Size:

Schools (distance and grades taught)

On-base:

Off-base:

Existing: Grade school High school College

Private tutors: Yes No

Oistance:

Standards:“ Excellent Adequate Inadequate

Sponsor: Government Private Municipal

Name of sponsor:

lability of school transportation facilities:Ava

=---- --====== .= ====== .= ===.== .= ==.=.. . . ...=.. .. *.=*.= .= ====.. .......-------.---------------

FIGURE A-15. Administrative worksheet (sheet 7 of El.
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MIL-HDBK-412
20 May 1981

I

I

1“

ADMINISTRATIVE (continued)
.................................=...===...............=..==.........=....====

Personnel support (continued)

Recreation (TV, radio, sports, hobbies, movies, etc.)

On-base:

Off-base:

Churches

On-base:

Off-base:

Clothing supplies

Local merchants: Plentiful Scarce None

Prices compared to U.S.: percent higher percent lower
same

Import: Yes No From where?——

Remarks:

Banking

Local banks: Plentiful Scarce None

Nearest large bank: Air kilometers (miles) _“ Road kilometers
(miles) _

Name and address:

. . . . . . . . . . . . . ..=.. .. ==.. . ...== . . . . . . =...=. . . . . . . == .=.. .= ==.. =...== . . ...= .. ==== .

Source of personnel support information

Existing documentation: Yes No——

If yes, identify documentation:

Direct observation: Yes No——.........=.=..........=....=..==.=...=.==s=..--__----------======-----..===.=.==.====-----

FIGURE A-15. Administrative vmrksheet (sheet 8 of 8).
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MIL-HDBK-412
20 May 1981

.TOPOGRAPHYANO TERRAIN
==.=......===.=.=.=======....=.................==.==.....==....................

SITE ELEVATION (above mean sea level)

High: m (ft) Low: m (ft)

GENERAL DESCRIPTION

Vegetation: Heavy L{ght None

Trees: Heavily wooded

Slopes: Steep

— Lightly

Gentle

Surface characteristics: Rock

Clay

Remarks:

wooded

Rolling

Gravel

None

Flat

Sand

silt Other

==== . . . . ..=== =.. =.=.. =.==... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ==... =

SWRCE OF UORKSHEET INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:

Oirect observation: Yes No——

---=.. ===. ----- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .=...... - ------

FIGURE A-16. Topography and terrain worksheet.
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MIL-HDBK-412
20 May 1981

OVERALL HORIZON PROFILE
..........................................=...====..........====.....===e=....=

Establish true north-south line; describe method:

Locate
sketch

transit at proposed antenna
(add sheets if required):

location; describe and show location on

I

Ground elevation at antenna location:

I Height of transit above ground:

I Record vertical angle to obstructions, at increments of”50 (maximum), for
full 3600, where south = 1800, east = 90°.

Azimuth Elevation Azimuth Elevation

. . . . . . . ..= . . . . . . . . . . . . . . . . . . . . . . ..= . . . . . . ..=== === . . . . . ..=. ===== . ..=s=. ====..===--------

FIGURE A-17. Overall horizon profile worksheet (sheet 1 of 2).
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MIL-HDBK-412
20 May 1981

I

OVERALL HORIZON PROFILE (continued)
===.=..s=.==..............=.=....=.=.......===..=....=..=.=..==.............=.

Vertical angels to obstructions (continued)

Azimuth Elevation Azimuth Elevation

. . . . . . . ...== =.=.=. . . . . . . .= =.== =.=.== .= ==== ====== ====== ====== ====== ===------------------

FIWRE A-17. Overa11 horizon profile worksheet (sheet 2 of 21.
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MIL-HDBK-412
20 by 1981

SPECIFIC OBSTRUCTION PROFILE
==. s.=== ===== ====s========*= ===se. =s==. =s==s==. =as=. ==s=. =s. =.=*= ===. as.*..==.

Record vertical angles on obstructions of interest, designated as follows:

A’

B

.

(Add sheets for additional obstructions if necessary.)

Vicinity of A

Azimuth Elevation

Vicinity of B

=+=

Azimuth Elevation

=3=

Vicinity of C

Azimuth Elevation

----- ---------- ===.===. ======s. a=s.==== m=.=.c== .=-------- ==== s=== ===== s== .s ==..== . = ----------

FIGURE A-18. Specific obstruction profile mrksheet.

112

Downloaded from http://www.everyspec.com



HIL-HDBK-412
20 Hay 1981

PHOTOGRAPHIC.
-===.....=======es.*=sa=..=*=*saa.=.=..==....................=*=.C==..........

Photo No. Azimuth Remarks

----- ---.---.--.====. =.=..=-=...=. .===s. .=s=. . . . . ...=..=. . . ...=..... . ..=-s=. .=. .. =’.=.

F16URE A-19. Photographic worksheet.
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MIL-HDBK-412
20 May 1981

SITE POWER LOAO
..................=....=......=.==...............=z.=.................===.....

Average station load

High: kw Low: kW

Peak station load

Value: kw Duration: seconds

Station load balance: — percent

Projected load requirements:

Increase Oecrease

Equipment kW Equipment kW

I
Remarks:

----------------------------------- . ...== .. ==== == ==.= . . ...= . . . . . . . . . . . . . ...=. =-----------------------------------

SOURCE OF WORKSHEET INFORMATION

Existing documentation: Yes No—.

If yes, iden.tify documentation:

Direct observation: Yes No _

........=.............=.=.==..====................=====...............=.===..

FIGURE A-20.

~

Site power load worksheet.
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MIL-HDBK-412
20 May 1981

EXISTiNG POWER CHARACTERISTICS
. ......=...=..=.=...=.=..........-...=.=..==......=....===========.=.=======.------

.,

Primary ac power source description:

Oemand voltage and current variations

Line-to-neutral Phase current
Equipment/load voltage (rms) (amps) kW

==.=..== .. =.=.=. .= . . ...= . . . . . . . . . ...==.. .S. .e ==. .= . ...=. =======. ===.==== =----------

SOURCE OF AC POWER INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:

Oirect observation: Yes No——

. ..====.....===== . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,.. =..-------

FIGURE A-21. Existing power characteristics wrksheet (sheet 1 of 4~.
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MIL-HDBK-412
20 May 1981

I EXISTING POWER CHARACTERISTICS (continued)
...............................s..=.......=....=...=.==.Z.......=......=...=..

Outage record, primary ac power source

Outage No. Oate Time Duration Remarks

. . . . . . . . . . . . . ..=.. . . . . . . . . . . . . . . . . . . .= ..=. . ..=.= . . . . . . . . . . . . .. =.== . ..==. .= =.=.

SOURCE OF OUTAGE INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:

Direct observation: Yes No——

===== a=--== ===== ===== ===== .= =.. .. ==. . . . . . =..=. . . . . . . ...= . ..=. . . . . . =. ..= ==Z== .==

FIGURE A-21. Existing power characteristics worksheet (sheet 2 of 4).
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‘..

I MIL-HDBK-412
20 May 1981

-“------- ..,., ”-.T ,., ,.m. -.-m *e* .,.,. ,.--.,-..--i

tAL>l Ilw ruwtK L~KA1.lLUl~llb> (conLlnueu]
------- ------=========-------===--------======s========s=====================================

Auxi1iary power source

Equipment deicr.iption:
.,

..

Operation description: . .

=. =.. =. .=.. .= .==. . ..=... .= ..== ==..=. . . ...= ====== ====== ====== ====== ====== =====

SOURCE.OF AUXILIARY POWER INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:
..

Direct observation: Yes No _

= .======.. . . . . . . . . . . . =...=....=. .. s.==.....=.......=.=.=.....................

AC power distribution system description:

=. =... .= ..=. .. =..= . . . . . . . . . . . . s. =..= .. ==== ====== == ------ ====== ====== ====== ===------

SOURti OF DISTRIBUTION SYSTEM INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:

Direct observation: Yes No—. . .

-====== .= ==----==== ====== .= ==== ~===== .= ==== .= ==.. . . . . . . . ...=. . . . . . . . . . . . . ------------

FIGURE A-21. Existing power characteristics worksheet (sheet 3 of 4).
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MIL-HDBK-412
20 My 1981

EXISTING POWER CHARACTERISTICS (continued)
..=.====.========.==.==========Z===.========================.====.=,==.==.====

IJninteruptiblepower supply (UPS)

Characteristic Spec value Measured value

Input:

output:

Voltage
Current
Bypass voltage
Bypass current
Power factor
Total current distortion
Current 1imit
Power
Voltage
Phase voltage harmonic distortion
Phase”unbalance
Phase separation
Overload current
Fault current
Regulation
Voltagetransient response
Vol”tagetransient recovery time
Load unbalance
System efficiency

. . . . . . . .. ==== --====-- .= .=== =--==== ====== .. ===. . . . . . . .= =.=. . . . . . . . . . . . . . . . . . . . . . . .

SOURCE OF OUTAGE INFORMATION

Existing documentation: Yes — No_

lf yes, identify documentation:

Direct”observation: Yes No-—

. . . . . . . . . . . . . == . . . . . . ...= .= .=.. . . ...= . . . . . . . . . . . . . . . . . . . . . . . =.===.........=.=.

FIGURE A-21. Existing power characteristics worksheet (sheet 4 of 4).
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MIL:HDBK-412
20 May 1981

POWER NOISE
=.=.=...===.=..-.-==============.=======.=======...=.=.....==s...=..=.=.........

Uaveform sketch
Dad condition Oate/time w/magnitude Reinarks

.,

.

===s. ==== . . . . . . ..s===. =.== . . . . . ..==* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .----==== .= =====

FIGURE A-22. Power noise worksheet:.”
. .
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MIL-HDBK-412
20 May 1981

LINE VOLTAGE ANALYSIS
................=..=.====..==..=..=.....=.==.====.==....====......====.*.=.====

Line Primary power Auxi1iary power

Average voltage

Low average

High average

Sags.

Sags per hour

Sag voltage

Sag duration

Surges

. . .

Surges per hour

Surge voltage

Surge duration

Impulses

Impu1ses per hour

Impulse voltage

UPS Impu1ses ~

Impulses per hour

Impulse.voltage,

Remarks:

. . . . . . . . . . . . . == ==.. .= =... . . . . . . . . . . . . .. ==== == .=.= .. =.== ====== .. ===. .. ==== == ==..

FIGURE A-23. Line voltage analysis worksheet.
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MIL’-HDBK-412
20 My 1981

EARTH RESI.STIVITY
=========.======.=======.====..................=S...=............=....=.==.....

Station:

Operating unit:

Type of soil:

Weather conditions (weather conditions at tfme of measurement and general
statement about precipitation in past week):

Previous earth ground resistivity measurement:

Other observations:

l~atlon of Resistance
measurement““ reading
(describe) Depth and spating of rods (ohms)

. . 15
(6 %; 1: ft)
o 6m

. . (12c%. ; 20 ft)
45 cm; 9 m
(18 In.; 30 ft) (optional)

(6 %; 1: ft)
,, m

(12C% ; 20 ft)
45
(18c%. ; % ft) (optional )

(6 %; 1: ft)
m

(12C%. ; 20 ft)
45 9m
(18C%. ; 30 ft) (optional)

Tester(s): Date:

Remarks: . .

.= =..... =....=== == ..==.. . . . . . . . . == . . ...= . . . ...== =====.== ======== =. s.==== =======

FIGURE A-24. Earth resistivity worksheet.
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MIL-HDBK-412
20 May 19Bl

t EXISTING SITE GRCIIJNDSYSTEM SURVEY
. . . . . . . . ..=.. =.. =----------------------------- .= ...=.. .. ===.=. . ..==..= . . . . .=... s==== =......=.

Configuration:
(ring or other type)

Conductor size:
I

Oistaticefrom building: Depth:

Ground rod length: Type:

Tower ground (type):

Conductor size:

Lightning “rod(type): Length:

Connection to ground:

Tower ground rods (number): ~

Power building

Type of groundiny.

Conductor size:

Fuel tanks .“.

Type of grounding:

Conductor size:
I

Perimeter fences and lampposts

Type of grounding:

Conductor size:

. . . ...=.... . . . . ...======. .=. as------- -==s==~==.. . s==. =.==... .===. .===s= ==. .=....--------

FIGURE A-25. Existing site ground system survey worksheet (sheet’ 1 of 2). I
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MIL-HDBK-412 .
20 May 1981

.,

EXISTING SITE GRWND SYSTEM SURVEY (centinued)
=============s===.==es.==s=====n=s=s======.ns=s=s.C=.n=.==.==.===.===..========

3TAT10N GRWNO Resistance

Station:

Operating unit:

Type of soil:

Weather conditions (weather conditions at time of measurement and general
statement about precipitation in past week):

Prev’iousmeasurement: Date: Org: Resistance: ohms,—

Other observatiOns:

Station ground resistance (all readings are in ohms)

J-
..

b% B1*
,!9- w

*.%

,.
\ I I .. ——. —- 1 I .- 1

01,. T-
1-* I

%

J’%
ml

Jg

Tester(s): Date:

Remarks:

.= ====== ======== ======== == ====-= .Ss=s==. ====n==* s-=.==== .s ==.=== ==.===== ===.===

FIGURE A-25. Existing site ground system survey worksheet (sheet 2 of 2).
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I

MIL-HDBK-412
20 May 1981

GROUND CONDUCTOR AC CURRENT ,,.
=.=...=.========S=z<==========e===.=Z=..=====.....====s========================

Station: ~

Operating unit:

Key
point* “ m ~Location

I
1

3

5
6“
7
8
9 ,.

11

13

15

17
18
19

21

23

25

●Equipment ground leads, fault protection ground leads, etc,

Tester(s): Date:

1

Remarks:

.-----_--.......................=..==.....=...=...=.....=...=.=.==.==.....=.....=.=====.

FIGURE A-26. Ground conductor ac current worksheet.
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MIL-HDBK-412
20 May 1981

GROUNO CONOUCTOR DC CURRENT .“
=-....==.=..................s.=...=................====----------.............=.=--.------

. .

Station:

Operating unit: “ “

,.. I

:!! It< 1“dc current (m eres)
Test res~---

Key Test
point*

after correction
LoCation results (if required)

J

4
5

. .
7 i

11
2

13
14

10 I I I
19

I I I I

●Note dc currents at key points (equipment ground leads)

Tester(s):

Remarks: _

Date:

FIGURE A-27. Ground conductor dc current worksheet.
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I

MIL-HDBK-412
20 May 1981

WARNING
When information is entered,,this ~y require a security“classification

NUCLEAR SURVIVABILITY
......................................=.=.=..........=...........=.=...........

AC POWER, EXTERNAL NETWORK

Site access lines:

Surface:

Buried:

Aerial:”

If buried, state the depth:

Combination:

Voltage: Primary: kV Secondary: . V

Protection ,.

Steel’conduit: (size)

Plastic”conduit: (size)

Reinforced.concrete: (size)

Other:

Reinforcement:

Ground location:

Arrester configuration:

Building access lines, surface

a. “Supportstructure
1,

I Construct on: Steel Wood

1,
Other (specify):

Spacing (distance):

Ground point location:

=======.=--------------------------------------------------------------------------------------------------------------.==....----------------

FIGURE A-28. Nuclear survivability worksheet (sheet 1 of 8).

“1
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MIL-HOBK-412
20 May 1981

WARNING
When information is entered, this ~y require a security classification

NUCLEAR SURVIVABILITY (continued)--.=====s=======~=======SS.=n=.nS==.S-====S=S====s========s===.==’=====. ......----

b.

c.

d.

Conductors

Number:. .

Arrang~ent on support structure:
(vertical, horizontal, etc.)

Spacing (distance): Avg height above ground:

Neutiai or guard wire

Position:

Nfitral

Spacing

Method:

or guard wire grounded:

(distance):

Line protection

Method:” Place:
..
protection devices

Manufacturer: Part No.:

Branch connection to other facilities within 1/2 km (1/4 mi)of site
(technical control, AUTOVON site, etc.)

Distance from site:

Oescribe branch point (indicate point by line drawing):

Branch load:
.,

-------- ====== ====== S==E== ==S=-. =Sssm= .Ssri.= ====== =-==== === =.= ==.==== ========== --------- ,,

FIGURE A-28. Nuclear survivability worksheet (sheet 2 of 8).
.“

.’
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)

L

MIL-HDBK-412
20 May 1981

When information is

NUCLEAR SURVIVABILITY

entered, this

(centinued)

WARNING
-y re~uire a security,classification

. . . . . . . ..==s===... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

e.

Describe branch load feeder point:

,,

Site feeder pole

Oistance”from: site penetration site transformer

Conductor routing to,transformer: Buried Surface ~

If surface, describe conductor routing to transformer:

f. Describe building penetration by conductor (including weatherhead):

Building access lines, buried

a. Conduit construction

Stee1 Concrete Plastic I

“Size (diameter): Conduit vertical length.(show

sketch”of masthead conduit details):

b. Protective’devices

Manufacturer: Type:

Part No.:

====== === .==... ====.. .==== .==== -------- =s+=s==..==s. =... ===== ===s=== .==== =.... s--------

FIGURE A-28. Nuclear survivability worksheet (sheet 3 of 8).
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MIL-HDBK-’412
20 May 1981

UARNIN6
Hhen information is entered, this ~V require a security classification

NUCLEAR SURVIVABILITY (continued)
-----==-----= =======*S=S=nm==m==-*=====..........s==......s====.=.===....=======..=

c.” Oescribe building penetration by conductor:

Site transformers .

Manufacturer: .Part.No.:

Voltage: Primary: Secondary:

Rating: (kVA) Power factor:

Number of transformers: “Numberof stages;

Connectivity (A or Y): Primary Secondary

Location: Pole Ground Buried

Grounding: Primary Secondary

Transformer case

Number of conductors: Primary Secondary

Unique features of ac power system not described by data “above (use sketches
and photographs as required):

F16URE A-28. Nuclear survlvabi1ity worksheet (sheet 4 of 8~.

,.
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MIL-HDBK-412
20”May 1981

WARNING
When information is entered, this ~y require a security classification

NUCLEAR SURVIVABILITY (centinued)
..............=======--.=..======........=.>..==.........=..=s=....=..=..=.=.=..

AC POWER, INTERNAL NETWORK

Use existing drawings or draw sketches of the internal ac power distribution
network. Includedetails of the distribution panels. conduit or’duct network.
protective devices,,wireand cable details, and othe~ data. Take photographs’

,. as necessary to show details of routing, panel wiring, and,wal1 penetrations.
Indicate separate power,runs for critical equipment (sate~lite consnunications
and auxiliary digital) and noncritical equipment (air-conditioners,etc:).

Wire or cable distribution (indicate on drawing with AWG number,“insulation
type and number of conductors)

a. Protection (include size and material)

Rigid conduit:

Thin-wall conduit:

Flexible conduit:

Plastic conduit:

Duct or tray type:

Other (specify):

b. Distribution scheme (include the following

Separation from conmwnications cables:

Overhead distance frornfloor:“
!

I
Flmr duct size and depth:

Subfloor or raised floor:

Lengths of runs between panels or between panel and load:

=s=====. =.==,.....=.==........=..==. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1
FIGURE A-28. Nuclear survivability worksheet (sheet 5 of 8).

I

I ..
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. . MIL-HDBK-412
20 14ay1981

UARNING
Uhen information is entered, this ~y require a security classification

NUCLEAR SURVIVABILITY (continued)
======================....=na=.a..sa=.s==....====......sn=.=...................

Intermediate and equipment control and distribution panels

Conduit connections (show detai1 on photographs):

Hall mounting (show sketch or photograph):

Panel type and size:

Panel description (shon sketch or photograph):
. .

Protective devices (arresters, fuses, circuit breakers, etc.)

Type: “Capacity:

Mire sizes:

Wiring arrangement of phase, neutral, and ground leads:

AC power fi1ters . .

Type: Manufacturer: Part No.:

Location:

Installation details (describe or sketch connections ‘endmountin9):

I
Protective devices.

I Primary: Type:

Manufacturer: Part No.: .
I

Secondary: Type:

Manufacturer: Part No.:

Transformer to featherhead to main circuit breaker:

Distance fmm transfonner terminals to weatherhead:
.“

s=a=*m=m.ax*=* ===nss=====ss=**c*n==e...=.....====ans.=====..s..=------------------------

FIGURE”A-28. Nuclear survivabi1ity worksheet (sheet 6 of 8).
.
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I

MIL-HDBK-412
20 May 1981

When information is entered,
WARNING

this ~y require a security classification

NUCLEAR SURVIVABILITY (continued)
.===.=..=.........===S=a========--===.====S==z.........=.....c..................

DC POWER

Update existing engineering
ible power supply (UPS) and
routing and connectivity or

drawings or provide a sketch.of the uninterrupt-
dc power system. Include details of distribution
control panels, as well as the following:

Equipment (inverters, rectifiers, etc.)
I

Type: .“ Manufacturer: “Part No.:

Conductor wire sizes: Capacity (rated output)“:

Location of support racks or cabinets:

.1

Grounding details:

Distribution and control panels

Type: ‘

Protective devices: Manufacturer: ~” Part No::

1
Loads (describe loads on each branch):

I Grounding details:

Conductors ““

Number and routing (describe arrangement, methods of mounting or attaching
wires to structures, use of conduit, etc.)

Condu,t type:

Wire sizes and type:
========.=======.=======.=======s=======SS=ss=======....=.=....=a=....-----_------------

FIGURE A-28. Nuclear survivability worksheet (sheet 7 of 8).,
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MIL-HDBK-412
20 May 1981

UARNING
Nhen information is entered’,this ~y require a security classification

NUCLEAR SURVIVA81L1TY (continued)
.======================.==.s.=...........=.s...=.m......=.--------s==------------”---- ----------

Battery faci,lity

Connectivity from charging equipment:
Connectivity from batteries:
8atteries (number and t~e):
Manufacturer.and part number:
End-cc11 arrangement:

GROUNDING ANO SHIELDING

G“rnundingsystem (identify configuration characteristics, and rePreSent
configurations.by sketches, including the following)

Earth electrode subsystem:
Fault protection subsystem:
Lightning protectia system:
Signal reference subsystem:
Cable shield ground terminations:

Grounded.at both ends? single end?

Shielding provisions

8uildings, moms:
Oucts and trenches:
Cabinets, racks, and equipment cases:
Intercabinet cabling:

. . ...=..=..=== =..==========. . ========== =======.==== ===== ==s===================
SOURCE OF NORKSHEET INFW4ATION

Existing documentation: Yes No——

If yes, identify docunientation:

Oirect observation: Yes No—.

s...... ---========= == ===*....= ..=a......= a m.*.*...* . . . . ..=. .==s .=a . . . . ...=. . ..=

FIGURE A-28. Nuclear survivability worksheet (sheet 8 of 81.
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,.

MIL-HDBK-412
20 May 1981

SITE SECURITY
======.=====----------------------------------------------------------------------------------------------------------.===----......----

Description of

Description of

Description of

Description of

exi5tirigfence(s):

site lighting:

present guard system (if any):

alarm system (if any):

Proximity to existing civi ian structures (such as houses :

Information on known terrorist/vandalism problems:

Remarks:

. . . . . . .. ==.. .= ...= . . . . . . . . . . . . . ..==. . . . . . . . . . . . . . .= =... . . . . . . .. =.=. . ..=.. . . . . .

SOURCE OF WORKSHEET INFOR~TION

Existing documentation: Yes No——

If yes, identify documentation:

Oirect observation: Yes No.——

.=.. ==== . . . . . ..=== =.. =.. ===.. =... =.. ===== ..= . . . ..=== ==. =.=== .==== ===c=========

FIGURE A-29. Site security worksheet.
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MIL-HDBK-412
20 May 1981

I

LINK PROFILE
~====== =========~======.======.=.=.=..*=n..sama..===....S.=.=.====----------e.---------

Link designation/terminal

Path distance:

Azimuth (from earth terminal):

Obstructions noted

Number:

Oistance along path:

Description:

designation/terminal ,.

Path distance:

Azihth (fran earth terminal):

Obstructions noted

Number:

Oistance along path:

Description:

.= ==== .= ==== ====== .= ==== ====== .* ==== .=*..= ..essa .=a.a= ====mc =S===s . . ...= ------------

SCMJRCEOF IICRKSHEETINFCR!t4TION

Existing documentation: Yes No—.

If yes, identify documentation:

Oirect observation: Yes No—.

FIGURE A-30. Link profile worksheet.
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MIL-HDBK-412
20 May1981

CA8LE ROUTE SURVEY
---------.......=...=...=.---------s=z==.=....===..===.=s=..=.=.....s==============.=.=.

Link designation/terminal

Cable route length:

Azimuth (from earth terminal):

Obstruc~ions noted

Number:

Distance along path:

Description:

Link designationiterminal

Path distance:

Azimuth (from earth terminal):
,,

Obstructions noted

Number:

Distance along path:

Description:

== =... .= ..=. =.=.== .===== ====== ====== ====== == ...= . ..==. ===.== .= .=.= =====. .. =.==

SOURCE OF WORKSHEET INFORMATION

Existing documentation: Yes No _

If yes, identify documentation:
I I

Direct observation: Yes No—.

====== .= =. ===------------------------ =====.== .= ==.=== ========= ======== =====.== ======== ====

FIGURE A-31. Cable route survey worksheet.

I
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MIL-HDBK-412
20 May 1981

LOGISTICS SUPPORT
...............a*....s..==.=*.*n..=..=-...=..=.===am*=====""========"```=""===`

COMMIJNICATIONS

a. Telephone service

‘Typeof service: MilitarY Commercial

Distance to nearest telephone service connection:

Type of line construction:

I

I

kilometers

open wire Aerial cable Buried cable

Number of pairs available:

Wire gauge of pairs:

Estimated cost of 1ine extension:

If

Open wire-dollars Aerial

8uried cable-dollars

on an existing base:

cable-dol1ars

(miles)

Type of base exchange switchboard:

Number of lines:

Number of line drops unassigned:

Number of trunks to each connecting base:

Remarks and source of information:

s.=. ==..=... ..=....=CI==*=*=.*=. .Sas=m.===..n. ..sam. **. *ems. ..=. =.==s... .=. ==...

. FIGURE A-32. Logistics support worksheet (sheet 1 of 6).
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MIL-HDBK-412
20 May i981

LOGISTICS SUPPORT (centinued~
. . . . . . . . . . . . . . ...= .= ==.. . . . . . . .. ==. . . . . ..=.. ====... ===== ===== ===== ===== z======.

b. Radio service

Type of radio service (military or commercial) now available from the
site to:

Nearest mi1itary base:

Area cotnnandheadquarters:

Access to Oefense ConsnunicationsSystem:

Type of radio system for this service:

Tropospheric scatter 1ink:

Ionospheric scatter 1ink:

Microwave LOS link:

HF (or LF) link:

Number of channe1s

Voice:

Teletype:

Oata:

Remarks and source of information:

Frequency:

Frequency:

Frequency:

Frequency: ~

wpm:

bps :

I

. . . . . . . . . ...= .= =... .= ==.. .= Z=.. . . ..s= == s... == .=.. . ..=.. .====s . ..=.= =. ==.= s= . . . .

I
FIGURE A-32. Logisties support worksheet (sheet 2 of 6).

L._ . . .. ...-
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MIL-HDBK-412
20 May 1981,

,.

LOGISTICS SUPP’6RT(continued) . .
===============================s===.=S=E===*=.====.=====Ss==es=======.===.=====

. .

c. Conmsmications services available to construction contractor

Ui11 the contractor be permitted ~ use Government-owned or operated
cousnuicationsfaci1ites for comnnsnication frcinthe base during the
construction and installation phase?

If such use is permitted, what is the approximate charge?., ..
. .

Mill mobile and man-pack equipment be available duri’ngthe installation?

d. Secure consnunications. Will secure consnunicationsfacilities for off-base
circuits be required:

Ouring construction and installation?

After installation?

TRANSPCRTATION

a. Access waterway

Open sea River Canal Lake Bay- -

Name(s):’

Channel depths:

Mean low water level m (ft) Mean

Name and location of harbor(s) nearest to

. .

high water level m (ft)

site:

Docking facilities: Good Poor

Vessel size limitation:

========..============.==S=e==S=,=SSna=a==n==nzc*==.=-===.=====.========.=======

FIGURE A-32. Logistics supPort $mksheet (sheet 3 of 6~,
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MIL-HDBK-412
20 May 1981

LOGISTICSSUPPORT (centinued)
-------------------------------------======s===================================-------------------------------------

Reliability (months of year.usable):

Route from dock to site (include distances):

Name(s) o.fshipping companies and local business addresses:

b. Rai1roads

Name and

.—

address of railroad owning nearest siding:

Reliab.ility (months of year usable):

Route from siding to site (include distances):

Name ,and address of rai1road owning nearest terminal:

Facilities: Passenger Freight

Reliability (months of year usable):

Route from ‘terminalto site (include distances):

I

===== ===== ===== s.=== .= ..= E= =.. .= .=. . . . . . == ..= .= .== ====. ===== ===== ===== ===== ====

FIGURE A-32. Logistics supPort worksheet (sheet.4 of 6).
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LOGISTICS SUPPORT (continued)
========.=======.======...........=....=.........s..==..=-------..........==...------

c. Trucking

Name(s) and address of nearest ccasnercialfirms:
.,

.“

Limitations on material handling (if any):

d. Passenger service to and frum nearest support base or town:

Bus — Taxi Rental auto None

LEGAL CONSIDERATIONS

Income taxes and other taxes:

Workmen’s benefits, compensation, and social security:

Import/exportrestrictions and fees:

Employment statutes:

Entry regulations:
I

===. ====~------====== .=~. .==.. m= ====.= .=== ===== .Sem==n.= . . ...=... . . . . . . . . . .= .===.

FIGURE A-32. Logistics support worksheet (sheet 5 of 6).
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LOGISTICS SUPPORT (centinued)
---------------------------------.=====.=====.=====.====.=...==.=..==------------------------------------------- ----------

Licenses or registration requirements:

Monetary restrictions and current exchange rate:

Health considerations/regu lations:

Requirement for host-tenant agreement; host-country-base rights agreement:

I Zoning restrictions (obtain copies of local zoning codes and attach to report):

I Local government restrictions:

I . . . . . . . . . ...= =. ...= . ..=.= ==..== =========================. ...= .= ...= =.==== ======

FIGURE A-32. Logistics support worksheet (sheet 6 of 6).
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REAL ESTATE DESCRIPTION
==..--------==..............-.--....-.-..=..............=..=..=====.=.=......=.==..--------- -------

Legal description of property:

present ownership of 1and

Name(s) of owner(s): Address (es )

Agent(s) hand1ing property Iddress(es)

. .

Type ofacquisition/lease:

Cost of acquisition/lease:

Acquisition of property for access roads

Name(s) of owner(s): Address(es)

Procedure for acquiring property:

Easement requirements

Government:

Landlord:

Expansion of capabilities:
. . .

Source of real estate information:

== ==.... .. ====.* =. =.==.* *.**S... .= ...*.. mm=n.a.. =*....=. ...==.a. . = . . = --------- .--------

FIGURE A-33. Real estate description worksheet.
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I
I

UTILITY AVAILABILITY
==.==..=...=.==................................................................

ELECTRIC POWER

Commercial or base supply; name, address, and telephone number of supplying
company or base engineer:

Primary (to nearest available point of connection):

Voltage Frequency Phase Wires

kW available for new facility:

Will available power be sufficient for new facility? Yes No——

Regulation: Voltage: Frequency:

Power outages: No. per year Ouration

Oistance to nearest point of connection (1ine transformer, or substation)
where takeoff of usable power can be effected):

cost: dollars per kWh

Does this include high-volume discount? Yes No

Are power cables underground or overhead?

Secondary (to nearest available point of connection; obtain dlstrlbutlon and
switching diagram if possible and attach to this form):

Voltage Frequency Phase — wires

kW available for new facility: cost: dol1ars

A1ternate primary power

Is an alternate power supply available? Yes No

Where is it located?

====== ======= =--== ----------------------------------------------------- ------------ --------- s=--=== e====a ===--== ==.

1,

FIGURE A-34. Utility availability worksheet (sheet 1 of 5).
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I

UTILITY AVAILABILITY (continued)
========.=======.=======.====.......====...........s.===....=...=..==.=..======

Is fceder continuously energizeal? Yes No

Voltage Frequency Phase Wires

Is switching manual or automatic?

Is there a standby charge?

WATER SUPPLY

Potable

Nearest available source:

Chemical and bacteriological analysis:

Name, address, and telephone number of analyst:

Source: Stream Lake Uel1 Piped

Other (specify):

Reliability of supply:

Present available maximum daily supply: gpm

If existing pipeline: Pressure: Pa (psi) Pipe size: cm (in.)

If well supply:

Location of well:

Oepth:

Condition of well:

==..=. .==. -.. ======= .=== ...== . ...==..= S===. ===E .....es== . . . . . . . . . .== ...=.. s=..==.

FIGURE A-34. Utility availability wrksheet (sheet 2 of 51.
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UTILITY AVAILABILITY (continued)
------------------------------.=====.========s=.===.,========.=..==...==.======------------------------------

Availability of general and detailed drawings, layouts, and schematics of
present water distribution system in area of the site:

Required major nmdifications to the existing system to meet the
requirements of the new faci1ity:

Cost delivered to site: dollars per liter (gal)

Other available water

Source: Lake

Other (specify):

River Well

None

Nam and address of owner:

,.

i)istance to supply: kilometers (miles)

Elevation of supply relative to site:

Is water from this source being delivered to the site? Yes
If yes, ho~?

— ~_

I Remarks:

I

===== =.. =.= -,..=. =.=== .= ==, ===== ==, . . .= === . ..== . ..== =.=== .= .== ===== ===== =.=== ====

I FIGURE A-34. Utility availability worksheet (sheet 3 of 5).
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UTILITYAVAILABILITY(continued)
s=. =....=-. s=. =........=.. =Q.......=.. .=... =s. . . . . . . ..=. =.=..=. . . . . . . . . . . . . . . .

GAS (COMMERCIAL SUPPLY)

Name, address, and telephone number of gas company:

Oistance to nearest gas line:

Pipeline pressure: Pa (psi)

Pipeline capacity:
. .

m3/min (ft3/min)

Service reliability:

Availability of general and detailed drawings, layouts, and schematics of
present gas distribution system in the area of the site:

Possibility of modification or extension of present gas distribution
system:

Required major modifications, construction and equipment:

.==== s..s==.=.. . . ..=..=... ..==s.....s. ..= . . ..=s.. ,.. .s..ss... . . . . ...=... . ...=.

SOURCE OF UORKSHEH INFCRliATION

Existing documentation: Yes — No—

If yes, identify documentation:

Oirect observation: Yes No——

FIGURE A-34. Utility availability worksheet (sheet 4 of 5).
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UTILITY AVAILABILITY (continued)
.====.=..==..===.====..===..==.======..=====.===.=.=.=...======.====..s==...===

TELEPHONE SERVICE

Military or connnercial

Distance to nearest telephone service connection kilometers (rni?es)

I

I

I

I

Type of construction:

Open wire: Aerial cable:

Number of pairs available:

Wire gauge of pairs:

Estimated cost of 1ine extension:

Open wire: $ Aerial cable: $

Buried cable:

Buried cable: $

If on an existing base, type of base exchange switchboard

Number of 1ines Number of 1ine drops unassigned

Number of trunks to each connecting base

~

-------------------------- ====== .= ==== .= ==== .. =.== .. =.=. . . ...= . ...=. . . . . . . .. ==.--------------------------

SOURCE OF WORKSHEET INFORMATION1,

I Existing documentation: Yes No——

1
If yes, identify documentation:

I
I

Direct observation: Yes No——

=. ..= ===== .. =.= --==== --==== ==--=------ ===== ----=== ==--== =--=== ===== ===== ===== ===== ====. =.

FIGURE A~34. Utility availability worksheet (sheet 5 of 5).
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SOIL LOAD-8EARING
.=.=-----------...............s..=...=.=..................................s......----.----

TEST HOLE 1

I Ground elevation: m (ft)

1.
Penetometer Oepth s il
reading, Pa (psi) m (ft) descr~ption

I I

1 1

TEST HOLE 2

Ground elevation: m (ft)

Penetometer Depth s il
reading, Pa (psi) m (ft) description

,

{ ,

TEST HOLE 3

Ground elevation: m (ft)

Penetometer Depth s 1
reading, Pa (psi) m (ft) descr;~tion

1 1

TEST HOLE 4

Ground elevation: m (ft)

Penetometer Depth s il
reading, Pa (psi) m (ft) description

1 1

TEST HOLE 5

Ground elevation: m (ft)

Pentameter Depth s 1
reading, Pa (psi) m (ft) descr~~tion

Ir ,

1
I

1

TEST HOLE 6

Ground elevation: m (ft)

Penetometer Depth Soil
reading, Pa (psi) m (ft) description

=... ===. ==. ===== s=. =... =....=.. .m.....=n.=..S.. ==*...*.. .= . . . . ..=. ===-----------------

SOURCE OF NORKSHEET INFORMATION

Existing documentation: Yes No——

If yes, identify documentation:

Direct observation: Yes — NO—

s .....s.==.=.s....===...me=.n.....=..=..m.=..........s...==.s...s=.x==.=......

FIGURE A-35. Soi1 load-bearing worksheet.
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APPENDIX B. DISCUSSION AND COMPARISON OF VARIOUS UNINTERRUPTIBLE
POWER SUPPLIES (UPS)

10.0 Introduction. The configuration of a basic UPS is shown ~n figure B-1.
During normal station operation, the UPS will be supplied with ac power by the
primary power source -- the UPS then changes the ac paver into a storable dc
electrical energy, to be used as a short-term, no-break power supply for crit-
ical equipmnt. Only a small anount of energy is used by the UPS to maintain
the energy storage levels. The rest is reconverted into alternating-current
electrical energy. The ac power input and ac pwer output of the UPS are
isolated from each other by the energy storage medium. A means should be
provided to bypass the UPS completely in the event of failure or maintenance.
Where possible, the UPS shal1 be located outside the operations room, prefer-
ably with the other power equipnmt. The four comnon types of installed UPS
are described:

10.1 Flywheel-rotor-generatorUPS. This type of unit can provide uninter-
ruptible power only for very short periods and should be considered only where
the auxiliary power source is capable of assuming the station load within 1
minute. The flywheel-motor-generatorUPS consists of an ac electric motor-
generator unit with a flywheel as the energy storage device. The primary ac
power source provides the power for an ac induction drive rotor, which pro-
vides rotary pcwer to an ac generator and steel flywheel. When the primary
power swrce is interrupted, the potential energy stored in the flywheel
centinues to provide rotary pcnierfor the ac generator.

10.2 Rotary uninterruptible power supply. The rotary uninterruptible power
supply (RUPS) has the same components as the flywheel-muter-generatorUPS,
PIUS an engine and eddy current clutch. When the primary power source is
interrupted, the flywheel provides rotary energy for the ac generator as
before; but in addition, the sensing and control equipment operates the eddy
current clutch, which connects the drive engine to the flywheel shaft. The
rotary energy of the flywheel starts the drive engine, which then provides
rotary drive power for the flywheel and ac generator. The RUPS will continue
to provide critical power as long as the engine remains running.

10.3 Electronic uninterruptible proversupply. The electronic uninterruptible
poiiersupply, or EUPS (figure 8-2), consists of one or more ac-to-dc rectifier-
chargers, an external battery bank, one or more inverters, and a static switch.
The incoming prim ac power is changed into dc power by the rectifier-
charger(s). The dc power is used to charge and maintain a large battery bank
at float voltage and to provide power to the electronic inserter. The
output of the inserter consists of a series of dc voltage steps, which are
filtered to approximate a sine wave. The static switch provides fast elec-
tronic witching to bypass the UPS iil case of inverter failure or extreme load
varia.tions. The EUPS normally can provide uninterruptible power for 15 to 30
minutes at full load.

10.4 Hybrid uninterruptible pcwer supply. The hybrid uninterruptible power
suPply (HUPS) is used at overseas AUTODIN switching centers (ASC). The HUPS
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consists of a redundant solid-state rectifier-charger, a float battery, and
one or nnre nutor-generator sets with associated controls. The rectifier-
charger converts three-phase primary or standby input power to dc, to supPly
the dc nntors that drive the ac generators. The rectifier-charger also sup-
plies charging current to the float battery. UPon primary power failure, the
battery bank provides dc power to the dc drive nntors for about 15 minutes.
In the following discussions of reliability and input-outputquality, the IWPS
has the input advantages and disadvantages of the EUPS and the output advan-
tages and disadvantages of the RUPS.

20.0 UPS reliability. A modern solid-state UPS is a reliable source of
conditioned power. The UPS is usually provided with an electronically-
controlled static bypass switch Mere the input and ou~ut frequenties are
identical. The static switch permits automatic b~ass if there is a failure
of the UK. Also, a manual bypass switch is often wovtded to Permit
maintenance on any part of the total UPS system.

30.0 UPS output quality. All types of UPS typically provide a very high
quality of sine wave output (when properly loaded). The output unit is either
a filtered inverter or a synchronous generator which can generally provide an
output quality equivalent to commercial power; however, the UPS output quality
is very dependent upon the characteristics of the load served. Frequently,
the load consists of rectifier inputs serving electronic pom?r supplies that
can create significant distortion of the UPS output waveform. Nevertheless,
the UPS output total distortion should be no more than 5 percent.

40.O UPS input distortion. The EUPS usually uses a silicon-controlled
rectifier-charger as the fnput unit, which can cause large spikes on the input
waveform. The input power to the EUPS should be filtered to limit total
distortion to 5 percent at the supplying circuit breaker.

50.0 Noise and environmental considerations. Acoustically, the engine-
driven RUPS is the noisiest type of UPS, it should be located with the
auxiliary generator equipment or onsite in a separate building. Therefore,
UPS shwld be separated fmm the station operating equipment areas. The EUPS
is also electrically noisy, as voltage spikes can be induced onto the EUPS
equipment cabinets and all metalwork that contacts the cabinets; the EUPS
m!talwork should therefore be electrically isolated from the satellite earth
station equipment, with the exception of the fault grwnd connection to the
main station electrical ground point. The EUP5 should not require environ-
mental controls to mintain temperature and humidity levels, but ventilation
for the EUPS and the batteries will be required. Uhen large additional power
transformers are used with the EUPS, these should be located wtside to
minimfze the heat load.
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APPENDIX C. SPECIALIZED FACILITY DESIGN CRITERIA: AN/GSC-39(V-1)

Terminal Military Designation: AN/GSC-39(V-1)
Type: Fixed

10.0 Physical plant requirements.

10.1 Site layout, figure C-1

10.2 Access roads

10.2.1 Width requirement: 3 m (10 ft)

10.2.2 Clearance requirement: 3.81 m (12 ft 6 in.)

10.2.3 Load-bearing requirement: 18,200 kg (40,000 lb) gvw

10.3 8uildings

10.3.1 Technical equipment building, 168 m2 (1,800 ft2), single
configuration; floor plan, figure C-2

I 10.3.2 Maintenance and supply space, 65 m2 (700 ft2)

20.0 Power requirements.

20.1 Primary input, genera1

20.1.1 Voltage: 208/120

20.1.2 Frequency: 50 or

20.1.3 Voltage balance

20.1.3.1 Line-to-neutral

20.1.3.2 Line-to-neutral

Vat, + 10%, 3-phase

60 !iz, : 5%

deviation, balanced load: ~ 2%

deviation, unbalanced load: ~ 5%

I 20.1.4 Phase displacement

20.1.4.1 8alanced load: ~ 1 degree

20.1.4.2 50% unbalanced load: ~ 5 degree

20.1.5 Harmonic distortion

20.1.5.1 Single harmonic: 3.0% maximum

20.1.5.2 Total distortion: 5.0% maximum

Downloaded from http://www.everyspec.com



MIL-HDBK-412
20 May 1981

20.1.6 One-line power system, figure C-3.

20.2 Load requirements

20.2.1 Critical power

20.2.1.1 Consnunicationspower panel

20.2.1.2 Transmitter power panel

20.2.1.3 Antenna technical power

20.2.1.4 OCSS*

Total

20.2.2 Noncritical power

20.2.2.1 Antenna drive

20.2.2.2 Antenna utility

20.2.2.3 Margin

Total

20.2.3 Total requirement:

30.0 Special requirements.

kVA—

15.6

130.0

20.0

30.0

195.6

23.0

35.0

5.0

63.0

258.6

30.1 Antenna frental clearance, 30.48 m (100 ft)

30.2 Ground system

30.2.1 System resistance: See MIL-STO-188-124, Resistance to Earth.

30.2.2 Antenna grounding plan, AN/GSC-39(V-l), figure C-4

30.3 Cable trench

30.3.1 Length: 27.4 m (90

30.3.2 Site layout, figure

30.4 Environmental control

30.4.1 Technical equipment

ft)

c-1

area

●Actual values vary by site,
of 30 kVA is for preliminary

fmm approximately 18 kVA to 38 kVA. The value
planning only.
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30.4.1.1

30.4.1.2

30.4.1.3

30.4.1.4

Roan Temperature:

Humidity: 50% rh

21.10 C (700 F) dry bulb ~ 30 C [50 F)

+ 10%

Pressure: 12.44 Pa (0.05 in.), water gauge, positive

Under raised floor temperature: 15° C (600 F) dry bulb
~ 3° C (50 F)

30.4.2 Equipment cooling requirements

Heat Minimum
Dissipation, air flow,

joules/h (Btu/h) CM (CFM)

30.4.2.1 Communications equipnent 1.34 X 108 (127,000) 227 (8,000)

30.4.2.2 Transmitter equipment 7.81 X 107 (74,000) 57 (2,000)

30.4.3 Additional requirements

Transmitter
Transmitter filter

30.4.3.1 Air temperature 15° C (600 F) 150 C (600 F)

30.4.3.2 Air flow 21.2 Ckt4(750 CFM) 5.7 CMM (200 CFM)

40.0 Renarks. The facility specifications and requirements for the AN/FSC-
78(V) SCT are very similar to those of the AN/GRC-39(V-1) fixed terminal
complex. The main difference is the antenna size: 18 m (60 ft) diameter for
the AN/FSC-78(V) versus 11.6 m (38 ft) for the AN/GRC-39(V-1).

50.0 References. USACEEIA Report SCA-5004C, AN/GSC-39(V-1) Fixed Site
Criteria, dated 1 February 1979
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FIGURE C-3. One-1ine power system, AN/GSC-39(V-l).
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APPENDIX D. SPECIALIZED FACILITY DESIGN CRITERIA: AN/GSC-39(V-2) .

Terminal Military Designation: AN/GSC-39(V-2)
Type: Vanized

10.0 Physical plant requirements.

10.1 Site layout, figure O-1

10.2 Access roads

10.2.1

10.2.2
,.

10.2.3

Hidth requirement: 3 m (10 ft)

Clearance requirement: 3.81 m (12 ft 6.in.)

Load-bearing requirement: 20,500 kg (45,000 lb) gvw

10.3 Vans/buildings

10.3.1 AN/GSC-39 vans

10.3.1.1 Four required

10.3.1.2 Use: transmitter, operations, maintenance, and supply vans

10.3.1.3 Figures D-2 through D-5

10.3.2 OCSS vans

10.3.2.1 Oorsey, Model

10.3.2.2 Two required

10.3.3 ACSS shelter

10.3.3.1 Type S280B/G

CIC Special/B2616-69

10.3.3.2 Use: analog consnunications

10.4 Foundations/pads

10.4.1 GSC-39 vans, figure O-6

10.4.2 DCSS vans, figure D-6

20.0 Power requirements.

20.1 Primary input, general

20.1.1 Voltage: 208/120 Vat, ~ 10%, 3-phase
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20.1.2 Frequency: 50 or

20.1.3 Voltage balance

20.1.3.1 Line-to-neutral

20.1.3.2 Line-to-neutral

60 HZ, ~ 5%

deviation,

deviation,

balanced load: ~

unbalanced load:

20.1.4 Phase displacement

20.1.4.1 Balanced load: + 1 degree

20.1.4.2 50% unbalanced load: ~ 5 degree

20.1.5 Harmonic distortion

20.1.5.1 Single harmonic: 3.0% maximum

20.1.5.2 Total distortion: 5.0% maximum

20.2 Load requirements

Critical, Noncritical,
kVA kVA

20.2.1 Vans “1
20.2.1.1 Operations

20.2.1.2 Transmitter 1

20.2.1.3 Maintenance

20.2.1.4 SUPPly

20.2.1.5 DCSS

20.2.2 Antenna

30.0 Special requirements.

15.6 31

.37.8 91

27

19 I

30.0 “60 ; I

20.0
Totals ~ 2% ‘. “

30.1 Ground system

30.1.1 System resistance: See MIL-STO-188-124, Resistance to Ear

30.1.2 Antenna system drawing, figure D-7

1{(J. 2 One-1ine power system, figure O-8 “

40.0 Reference. USASATCOMA Report SCA-5003C, Faci1ity Design Criter
I AN/GSC-39 Earth Terminal Complex Van Configuration, dated 1 February

th .

a
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FILTER
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I

FIRE EXT 8 PowER

TELEPHONE FIRST AIO KIT COMBINER NETWORK

ql![ ~ F ; ‘;” ,

TEL KEY BROOM WAVEGUIOE

UNIT FILTER

SECTION B-B

I
LEGEND:

A - CONNECTOR PANEL (SIGNAL CABLE TO OPS VAN)
I B - CONNECTOR PANEL (TO ‘XMIT VAN AIR CONDITIONERS]

C - POWER DISTRIBUTION BOX (21 (FOR SITE POWER INPUT 8
VAN POWER DISTRIBUTIONI

O - CONNECTOR PANEL (wAVEGUIOE TO OPS VAN I
E - CONNECTOR PANEL (wAvEGUIOE TO ANTENNAI
F - CONNECTOR PANEL (TELEPHONE SYSTEM OISTRIBUTIONI
G - CONNECTOR PANELS (2) (POWER FILTER BOX TO HEAT EXCHANGER I
P.A.- POWER AMPLIFIER
P.A.S. - POWER AMPLIFIER SUBSYSTEM

I

FIGURE D-2. Transmitter van, AN/GSC-39(V-2), vanized.
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FIGURE
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-TO OPS VAN AIR CONDITIONERS
-OCSS JuNCTION BOX
- WAVEGUtOE 70 TRANSMIT VAN
- wAv EGu IOE TO ANTENNA
- uSER PANEL
-uSER PANEL (IF PATCH)
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-OPS To 4NTENNA .,

D-3. Operation van, AN/GSC-39(V-2),.vanized.
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F(RsTAIDKIT A)CDUCT 20CM X 44cM(9’X16’I

AXE a SLEDG{ ‘FIRE EXT

HAMMER

SECTION A-A

AIR COND STORAGE Wooo ToP ‘P WR

FILTER ,61 MX.97MXI.5M WORK BENCH LINE
(24”x 36” X 60”) .76M X 1.R3M FILTER

[SO-X 72”)

A OPENING EMER LIGHTS PHONE CLOCK

ING

h OPENING +YPEWRtTER
,..

SECTION B-B

LEGENC:

A - SIGNAL INTERFACE

B - PWR INPUT INTERFACE
C - AIR CONDITIONER PWR IN

O - TEMP CONTROL INTERFACE

FIGURE D-4. ~d .
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I.’lq‘ [ ]
,
~~

II

h/c
amllcAsE ODOR

/ \
AXE a SLEDGE FIRE EXT
HAMMER

SECTION A-A

1.

~

1.

I
POWER AND AIC
CONTROL WITH

STCSAGE SNRVES
,S U X 2.44H X L5M DUPLEX AC

PANEL eOARO C13 TYPE +YpEwR17ER
3 0 4 WIRE 100 AMP

SECTION B-B

LEGEND

A - TELEPHONE a MAIN PWR INTERFACE

a - AIR COND TEMP C0N7fiOL INTERFACE

WATERPROOF COVER

FIGURE O-5. supply van, AN/GSC-39(V-2), vanized.
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FIGURE D-7. Antenna system, AN/GSC-39(V-2). vanized.
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APPENOIX E. SPECIALIZE FACILITY OESIGN CRITERIA: ANflSC-54

Terminal Nilitary Designation: AN/TSC-54
Type: Transportable Vanized

I

10.0 Physical plant requirements.

I 10.1 Site layout, figure E-1

IQ.2 Land/rea1 estate requirement

l.. 10.2.1 Area: 10.7-m (35-ft) radius = 357.5 d (3,848 ft2)
1“
I

10.2.2 Perimeter: 67 m (220 ft)

10.3 Access roads

10.3.1 Iiidthrequirement: 2.9 m (9 ft 6 in.)

l’” 10.3.2 Clearance requirement: 4.1 m (13 ft 6 in.)

~ 10.3.3 Load-bearing requirement: 20,500 kg (45,000 lb) gvw

~
10.4 Vans/shelters/generators

i“ 10.4.1 Antenna-receiver-transmitter group OA-8244/TSC-54; mounted on
v-395/TSC-54 dolly set

1. 10.4.1.1 Length: 6.9 m (22 ft 10 in.)

1 10.4.1.2 Width: 2.4 m (8 ft)

I 10.4.1.3 Height: 2.8m (9ft 4in.)

10.4.1.4 Weight: 3,340 kg (7,360 lb) gvw

10.4.2 Ccmsnunicationsterminal“groupOW1l/TSC-54; mounted on V-395/TSC-~
dolly set

10.4.2.1 Length: 5.3 m (17 ft 6 in.)

10.4.2.2 Width: 2.4 m (8 ft)

10.’4.2.3 Height: 2.7m(8ft10 in.)
,.

10.4.2.4 Weight: 3,200 kg (7,540 lb)

10.4.3 Cotnnunications subsystem AN/TCC-79; mounted ,on XM-720 dol1y set

~ 10.4.3.1 Length: 5.3 m (17 ft 6 in.)
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10.4.3.2 Width: 2.4 m (8 ft)

10,4.3.3 Height: 2.7 m (8 ft 10 in.)

10.4.3.4 Weight: 4,250 kg (9,365 lb) gvw

10.4.4 Generator set PU-401/M; trailer-mounted

10.4.4.1 Length: 4.3 m (14’ft)

10.4.4.2 Width: 2.4 m (8 ft)

10.4.4.3 Height: 2.3 m (7 ft 5 in.)

10.4.4.4 Weight: 3,860 kg (8,500 lb) each; 2 required

10.4.5 Generator set PU-495/G; trailer-mounted

10.4.5.1 Length: 4.8 m (15 ft 5 in.)

10.4.5.2 Width: 2.4 m (8 ft)

10.4.5.3 Height: 2.1 m (6 ft 11 in.)

10.4.5.4 Weight: 4,190 (9,228 lb) each; 2 required

10.4.6 OCSS van

10.4.6.1 Length: 9.6 m (31 ft 6 in.

10.4.6.2 Width: 2.9m (9ft 6 in.)

10.4.6.3 Height: 2.6m (8ft 6 in.)

10.4.6.4 Weight: 13,600 kg (30,000

10.4.7 DCSS supply van

b) gvw

I 10.4.7.1 Length: 5.6m (18 ft 10 in.)

10.4.7.2 Width: 2.9m (9 ft 6 in.)

I 10.4.7.3 Height: 2.6m (8 ft 6 in.)

I
10.4.8 Shelter, maintenance. S-483/TSC-54; mounted on XM-720 dolly set

10.4.8.1 Length: 5.3 m (17 ft 6 in.)

10.4.8.2 Width: 2.4 m (8 ,ft)

10.4.8.3 Height: 2.7 m (8 ft 10 in.)

I
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30.1 Ground system

30.1.1 System resistance: See MIL-STO-188-124, Resistance to Earth.

30.1.2 System drawing, figure E-1

30.2 Backup generators

30.2.1 4C0 Hz: 707/AM; MEPnmdel 115A, 60 kH

30.2.2 50/60 Iiz: 495/AG; MEPmode1 007A, 100 kll

40.,0 Reference. US4SATCOMAReport (Oraft), Faclllty Design Criteria AN/TSC-
54 Satellite Comnuntcatlons Terminal
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I

10.4.8.4 Neight: 2,380 kg (5,230 lb) gvw

10.4.9 Shelter storage, S-484/TSC-54; mounted on X14-720dolly set

10.4.9.1 Length: 5.3 m (17 ft 6 in.)

10.4.9.2 Nidth: .2.4 m (8 ft)

10.4.9.3 Height: 2.7 m (8 ft 10 in.)

10.4.9.4 keight: 2,380 kg (5,230 lb) gvw; 2 required

10.’4.”10Power distribution switching unit, SA-1901flSC-54; skid-mounted

10:4.10.1 Length: .9 m (3 ft)

10.4.10.2 biidth: .6m (2 ft)

10’.”4.10.3Height: 1.5 m (5 ft)

10.4.10.4 tleight: 550 kg (1,200 lb) gvw

10.4.11 Static frequency converter, CV-3061/TSC-54; (60 Hz to 400 Hz)

10.4.11.1 Length: 1.5 m (5 ft)

10.4.11.2 Hidth: .6 m (2 ft)

10.4.11.3 Height: .6 m (2 ft)

10.4.11.4 Ueight: 150 kg (330 lb) gvw

.10.5 Foundations/pads

10.5.1 Pads or paving around antenna-receiver transmitter group shelters,
and power units are optional. If desired, use dimensions and
m?ights given In section 10.4, above, as design criteria.

10.5.2 OCSSvan

10.5.2.1 Dimensions: 10.4 m x 4.3 m (34 ft x 14 ft)

10.5.2.2 Load-bearing requirement: 13,600 kg (30,000 lb) gvw

10.5.2.3 Material: concrete

10.5.3 OCSS van

10.5.3.1 Dimensions: 6.7 m x 4.3 m (22 ft x 14 ft)

10.5.3.2 Material: concrete
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20.0 POirer requlrensmts.

20.1 Primary input, general (supplied to switchjng and distribution unit;

sA-1901/Tsc-54

20.1.1 Voltage: 208/120 Vat, ~ 10%, 3-phase .

20.1.2 Frequency: 50 or 60 Hz, I 5%

20.1.3 Voltage balance: line-to-neutral deviation, balanced load: ~ 2%

I “ 20.1.4 Phase dtsplace~nt

1. 20.1,4.1 Bala~ed load: ~ 1 degree

I
20.1.4.2 50%unbalanced load: ~ 5 degree

I 20.1.5 Harmonic distortion

20.1.5.1 Single harmonic: 3.0% maxinum

20.1.5.2 Total distortion: 5.0.%maximum

I 20.2 Input power requirements

20.2.1 Switch and distribution unit, 75 kW
sA-1901/Tsc-54
(for antenna and all TSC-54 shelters)

20.2.2 OCSSVan 34 kW (noncritical)

25 kW (critical)

I 20.2.3 OCSsupply van 20 kW
I
I 20.3 Auxi11iary power requirements

20.3.1 Auxiliary power is supplied frcm, two each, 60 Hz engine gener-
ators (PU-495) and, two each, 400 Hz engine generators (PU-401/M).
One generator of each type is used online with one, each, for a
maintenance spare. Generators are used in the event of conmiercial
power failure. Additionally, if the AN/TSC-54 does not have the
CV-3061 static frequency converter, the PU-401 is used as the
primary source of 400 Hz power.

20.3.2 PU-495 supplies 100 kU of 50/60 Hz power

20.3.3 PU-401/M supplies 45 kU of 400 Hz power

30.0 Special requirements.

174
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PF’PENOIXF. SPECIALIZE FACILITY OESIGN CRITERIA: W?4SC-46

Terminal Military Oesiqnation: AN/M.SC-46
Type: Vanized H@rid -

10.0 Physical plant requirements

10.1 Site layout, figure F-1

10.2 Land/real estate requirement

10.2.1 Area: 76.2 m x 76.2 m (250 X 250 ft) = 5,806 & (62,500 ft2)

10.2.2 Perimeter: 305 m (1,000 ft)

10.3 Access roads

10.3.1 Minimum length: 30 m (100 ft)

10.3.2 Midth requirement: 3.7 m (12 ft)

10.3.3 Clearance requirement: 3.81 m (12 ft 6 in.)

10.3.4 Load-bearing requirement: 27,200 kg (60,000 lb) gvw

10.4 Vans/buildings

10.4.1 Transmitter van

10.4.1.1 Dimensions: 9.45 m long, .9 m wide, 3.4 m high
(31 ft x 3 ft x 11 ft)

10.4.1.2 Height: 14,060 kg (31,000 lb)

10.4.2 Operations control van

10.4.2.1 Dimensions: 9.45 m long, 2.44 m wide, 3.4 m high
(31 ft X 8 ft X 11 ft)

10.4.2.2 Ueight: 13,200 (29,000 lb)

10.4.3 Maintenance van

10.4.3.1 Dimensions: 9.45 m long, 2.44 m wide, 3.4 m high
(31 ft X 8 ft X 11 ft)

10.4.3.2 Height: 11,800 (26,000 lb)

10.4.4 Storage van

177

Downloaded from http://www.everyspec.com



MIL-HDBK-412
20 MAY 1981

10.4.4.1 Dimensions: 9.45 m long, 2.44 m wide, 3.4 m high
(31 ft X 8 ft X 11 ft)

10.4.4.2 Weight: 10,200 kg (22,400 lb)

10.4.5 Digital consnunicationssubsystem van

10.4.5.1 Dimensions: 9.7 m long, 2.9 m wide, 2.6 m high
(31 ft8in. x9 ft6in. x8 ft6 in.)

10.4.5.2 Weight: 12,700 kg (28,000 lb)

10.4.6 FMconsmusication subsystem van (optional)

10.4.6.1’ FCC-55 type

10.4.6.1.1 Dimensions: 2.44 m long, 2.44 m wide, 2.6 m high
(8 ftx8ftx8ft6 in.)

10.4.6.1.2 Weight: 2,840 kg (6,250 lb)

10.4.6.2 TCC-78 type

10.4.6.2.1 Oimerisions:3.8 m long, 2.3 m wide, 2.2 m high
(.12ft 3 in. x 7 ft 6 in. x 7 ft)

10.4.6.2.2 Weight: 3,510 kg (7,740 lb)

10.4.7 Administration.building

10.4.7.1 Dimensions: 6.1 m x 18.3 m (20 ft x 60 ft)

10.4.7.2 Drawings, figures F-2, F-3, and F-4

10.4.7.3 Connected vestibule

10.4.7.3.1 Dimensions: 24.4 m x 2.44 m (80 ft x 8 ft)

10.4.7.3.2 Accommodation: up to 9 ,vans

10.5 Foundations/pads

10.5.1 Van pads, figure F,l

10.5.2 Transformer and generator pad

10.5.2.1 Dimensions: 16.8 m x 7.3 m x 15 cm (55 ft x 24 ft x 6 in.) thick

10.5.2.2 Support requirements

10.5.2.2.1 500-kVA transformer: weight 2497 kg (5,500 lb)
,,
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10.5.2.2.2 Three 200-kkl generators: 4,540 kg (10,000 lb) each

20.0 Power requirements.

20.1 Primary input, general

20.1.1 Voltage: 208/120 Vat, ~ 10%, 3-phase

20.1.2 Frequency: 50 or 60 Hz, t W

20.1.3 voltage balance: line-to-neutral deviation, balanced load: ~ 2%

20.1.4 Phase displacement

20.1.4.1 Balanced load: ~ 1 degree

20.1.4.2 50% unbalanced load: ~ 5 degrees

20.1.5 Harmonic distortion

20.1.5.1 Single harmonic: 3.@ maximum

20.1.5.2 Total distortion: 5.@ maximum

20.2 Input power requirements

20.2.1 AW4SC-46, antenna and OCSS van

20.2.2 UPS charging

20:2.3 UPS 10SS

20.2.4 Climate control
.. ..
20.2.5 Building lighting

20.2.6 Perimeter security iighting

20.2.7 Site total requirement

30.0 Special requirements.

30.1 Ground system

30.1.1 System resistance: 5 ohms or less

30.1.2 System drawing, figure F-1

237 kki

40 kU

25 kti

10 kll

6 kH

3 kU

321 ktl

30.2 Soil load-bearing requirement: 20,00 kg/(m2) (4,000 lb/(ft2)) with
9bulk modulus of 176,000 kg/(m2) (250 lb/(in )) for antenna pad
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30.3 !ladomerequirement: Electronic Space Structure Corp. (ESSCO) Model
68-78-1000

I 30.4 Backup generators

40.0 Reference: USASATCOM Report, AN/MSC-46 Vanized Site Criteria, dated
November 1976

I
I
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APPENDIX G. SPECIALIZED FACILITY
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DESIGN CRITERIA: AN/FSC-7B

Termina~i;:itary Designation: AN/FSC-78
Type:

10.0 Physical plant requirenmts.—---- -..-. ..

10.1 Site laywt, figure G-1

10.2 Access roads

10.2.1 Width requirement: 3 m (10 ft)

LO.2.2 Clearance requirement: 3.81 m (12 ft)

10.2.3 Load-bearing requirement: 18,200 (40,000 lb) gvw

10.3 Technical building

10.3.1 Single configuration: 6.1 m x 18.3 m (20 ft x 60 ft)

10.3.2 Dual configuration: 12.2 m x 18.3 m (40 ft x 60 ft)

10.3.3 Floor plans

10.3.3.1 Single configuration, figure G-2

10.3.3.2 Dual configuration, figure G-3

10.3.4 Floor space

10.3.4.1

iO.3.4.2

10.3.4.3

iO.3.4.4

Area d (ft2)
Sinqle—-

Cntzmunication equipment 74.3 (800)

Transmitter equipnmt 37.2 (400)

Maintenance 23.2 (250)

Supply 23.2 (250)

’20.0 Power requirements......—

20.1 Primary input, genera1

20.1.1 Voltage: 208/120 Vac, ~ 10%, 3-phase

20.1.2 Frequency: 50 or 60 Hz, ~ 5%

185

Dual

148.6 (1,600)

74.3 (800)

46.5 (500)

46.5 (500)
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20.1.3 Voltage balance

20.1.3.1 Line-to-neutral deviation,

20.1.3.2 Line-to-neutral deviation,

20.1.4 Phase displacement

balanced load: ~ 2%

unbalanced load: ~ 5%

20.1.4.1 Balanced load: ~ 1 degree

20.1.4.2 5W unbalanced load: ~ 5 degree

20.1.5 Harmonic distortion

20.1.5.1 Single harmonic: 3.0% maximum

20.1.5.2 Total distortion: 5.0% maximum

20.2 Load requirements

‘20.2.1 Critical power

Power, kVA

20.2.1.1 Communications power panel 10

20.2“.1.2 Transmitter power pane1 100

20.2.1.3 Antenna technical power 8.5

20.2.1.4 Margin

20.2.2 Noncritical power

I 20.2.2.1 Antenna drive

20.2.2.2 Antenna utility

,’ 20.2.2.3 Margin

I
30.0 Special requirements.

I
30.1 Ground system

11.5

Total 130.0

Maximum

Total

power, kVA

82

8

100

186
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30.1~2

30.2 Cable

30.2.1

30.2.2
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System resistance: See MIL-STO-188-124, Resistance to Earth.

System type: single-point radial or tree-type

Trench

Length 27.4 m (90 ft)

Drawing, figure G-1

30.3 Environmental control

30.3.1 Technical equipment area

30.3.1.1 Temperature: 21.1o C (700 F) dry bulb ~ 30 C (~ 50 F)

30.3.1.2 Humidity: 50% rh ~ 10%

30.3.2 Equipment cooling requirements

Heat Minimum
dissipation, air flow

joules/h (Btu/h) ~

30.3.2.1 Cotmnunicatonsequipment 3.59 x 107 (34,000) 57 (2,000)

30.3.2.2 Transmitter equipment 7.86 x 107 (74,000) 57 (2,000)

30.4 One-1ine power system, figure G-4

I

40.0 Reference. Philco-Ford Report UOL-TR5068A, FAci1ity Oesign Criteria for “
Fixed site Satellite Communications Terminal, AN/FSC-78, dated 28 June 1974
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