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ABBREVI ATI ONS

ac Al ternating current

ASTM Ameri can Soci ety For Testing and Materials

AVG American Wre Gauge

BD Buried Pl ant Pedestal Stake-Munted Assenbly Unit

BDA Buried Pl ant Pedestal Pol e-Munted Assenbly Unit

BDAG Buried Pl ant Pedestal Extra Hei ght Pol e- Mounted
Assenbly Unit

°C Centi grade tenperature scale

CFR Code of Federal Regul ations

cm Centinmeters

cnt Square centineters

cn? Cubi ¢ centimeters

cmmn Centineters per mnute

° Degr ees

dc Direct current

E East direction

°F Fahrenheit tenperature scale

ft Feet

Hz Hertz

in. | nches

in. ?2 Squar e i nches

in.?3 Cubi ¢ inches

in./mn | nches per mnute

kg Ki | ograns

km h Ki | oneters per hour

kv Kilovolts

I b Pounds

| b-in. Pounds-i nches

m Meters

m/h M | es per hour

m s? Met ers per second squared

N North direction

N-m Newt on- net er s

OSHA Cccupational Safety and Heal th Adm nistration

% Per cent

ppm Parts per mllion

RH Rel ative humdity

RUS Rural Utilities Service

S South direction

SAl Service Area Interface

UL Underwriters’ Laboratories, Inc.

Vv Vol ts

w West direction
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1. SCOPE

1.1 The purpose of this specification is to inform manufacturers
and users of outside plant housings and serving area interface
(SAl) systens of the engineering and technical requirenents that
are consi dered necessary for satisfactory performance i n outside
pl ant environments. |Included are the nechanical, electrical, and
environnmental requirenents, desired design features, and test

met hods for evaluation of the product.

1.2 The housing and term nal requirenments reflect the best
engi neering judgnent available at the present tinme and may be
subj ect to change due to advances in technol ogy, econom c
conditions, or other factors.

1.3 The test procedures described in this specification are
required by the Rural Uilities Service (RUS) to denonstrate the
functional reliability of the product. However, other standard
or uni que test procedures may serve the sanme function. In such
cases, RUS shall evaluate the test procedures and results on an
i ndi vi dual basi s.

1.4 The test procedures specified herein satisfy the

requi renents of housings as well as the requirenments of termnals
that may be installed within housings. Sonme of the requirenents
are interrelated to several tests designed to determ ne the
performance aspects of termnals and are directly affected by
testing required for housings. Therefore, the manufacturer
shoul d carefully review all the test requirenents in order to
devel op a testing schedule that is conprehensive, efficient in
terms of the nunber of test specinmens required and can be
acconplished in an orderly and | ogi cal sequence.

1.5 The specified tests may require special facilities to conply
with Federal, State, or |local regulatory requirenents. Sonme test
procedures are potentially hazardous to personnel because of the
hi gh vol tages and nechani cal forces involved. Safety precautions
are necessary to prevent injury.

1.6 The Underwiters’ Laboratories, Inc. (UL) 94, Tests for
Flammability of Plastic Materials for Parts in Devices and
Appl i ances, fourth edition, dated June 18, 1991, referenced in
this specification can be ordered from UL at the address bel ow

UL I nc.
333 Pfingsten Road
Nort hbrook, Il1linois 60062-2096

Tel ephone Nunmber (708) 272-8800

Guidance documents lack the force and effect of law, unless expressly authorized by statute
or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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1.7 The Anmerican Society for Testing and Materials (ASTM
Specifications referenced in this specification can be ordered
from ASTM at the address bel ow

ASTM
100 Barr Harbor Drive
West Conshohocken, Pennsyl vani a 19428- 2959
Tel ephone Nunmber (610) 832-9598

2. CENERAL | NFORVATI ON

2.1 CQutside plant housings are fabricated of either netallic or
nonnetallic materials in different sizes and configurations to
suit a variety of applications. The purpose of a housing is to
protect its contents from environnental elenents, rodents,

i nsects, or vandalism and unaut hori zed access. Housings are
designed with internal brackets for accommodating splicing,
bondi ng and groundi ng connections, cable term nals, cross-connect
facilities, load coils, and optical and el ectronic equipnent.

2.2 Pedestals are housings primarily intended to house,
organi ze, and protect cable term nations incorporating term nal
bl ocks, splice connectors and nodul es, ground |ugs and | oad
coils. Activities typically performed in a pedestal are cable
splicing, shield bonding and groundi ng, inductive |oading, and
connection of subscriber drops.

2.3 SAl cabinets are housings intended to performsone of the
sane functions as pedestals but are primarily intended to serve
as the connecting term nal between feeder cable and distribution
cabl es.

2.4 Qutside plant housings shall be manufactured in accordance
with National Electrical Code (NEC) requirenments, UL

requi renents, Departnent of Labor, Occupational Safety and Health
Adm ni stration Standards (OSHA), and all other applicable
Federal, State, and |ocal requirenents including, but not limted
to, statutes, rules, regulations, orders, or ordinances otherw se
i nposed by | aw.

3. CGENERAL DOCUMENTATI ON REQUI REMENTS

3.1 Installation and Mi ntenance | nstructions:

3.1.1 Each product shall have available a set of instructions
designed to provide sufficient information for the successful
installation of the housing, cables, auxiliary equipnent, and the
associ ated splice preparation. The instructions shall be of
sufficient size to be easily read and shall be printed using
wat er proof ink. Pedestal instruction sheets shall include a |ist

Guidance documents lack the force and effect of law, unless expressly authorized by statute
or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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of m scel |l aneous repl acenent parts that nmay be purchased | ocally.
SAl systens shall be supplied with conplete instructions for
installation and use.

3.1.2 Wen requested by RUS, or a RUS borrower, the manufacturer
shal | prepare a training package for the purpose of training
technicians in the use and installation of the product and its
auxi liary equi prment.

3.1.3 The manufacturer shall provide ordering information for
repair parts. Repair parts shall be obtainable through a |oca
di stributor or shall be easily obtainable. Information
descri bi ng equi val ent parts and their sources should be provided
for those parts that may al so be obtained from other sources.

3.2 Quality Assurance: The manufacturer shall denonstrate the
exi stence of an ongol ng quality assurance programthat includes
controls, procedures, and standards used for vendor
certification, source inspection, incomng inspection,

manuf acture, in process testing, calibration and mai nt enance of
tools and test equipnent, final product inspection and testing,
periodic qualification testing and control of nonconform ng

mat eri al s and products. The manufacturer shall maintain quality
assurance records for five years.

3.3 RUS Acceptance Applications:

3.3.1 The tests described in this specification are required

for acceptance of product designs and naj or nodifications of
accepted designs. Al nodifications shall be considered major

unl ess otherw se declared by RUS. The tests are intended to show
the inherent capability of the manufacturer to produce products
whi ch have an expected service life of 30 years.

3.3.2 For initial acceptance the manufacturer shall:
a. Submt an original signature certification that the
product conplies wth each Paragraph of this
speci fication;
b. Provide qualification test data;

c. Provide OSHA Material Safety Data Sheets for
t he product;

d. Provide a detail ed explanation concerning the intended
use and capacity of the product;

e. Provide a conplete set of instructions, recomendations
for equi pnment organi zation and splicing;

f. Agree to periodic plant inspections;

Guidance documents lack the force and effect of law, unless expressly authorized by statute
or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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g. Provide certification that the product does or does not
conply with the donmestic origin manufacturing provisions
of the "Buy Anmerican” requirement of the Rural
Electrification Act of 1938 (52 Stat. 818);

h. Provide user testinonials concerning field performance
of the product;

i. Provide product sanples if requested by RUS; and

J]. Provide any other data required by the Chief,
Qut side Plant Branch (Tel ecomruni cati ons).

3.3.3 Each requirenent of this specification nust be addressed
i n subm ssions for acceptance. The designation NV A nay be
entered when the requirenents do not apply.

3.3.4 Acceptance requests should be addressed to: Chairnman,
Techni cal Standards Commttee “A’ (Tel econmuni cati ons),

Tel ecomruni cati ons Standards Division, RUS, AG Box 1598,
Washi ngt on, DC 20250- 1598.

4. FUNCTI ONAL DESI GN CRI TERI A FOR HOUSI NGS

4.1 Ceneral Requirenents:

4.1.1 The functional requirenments for housings concern
materials, finishes, environnental factors, and design
features that are applicable to nost above ground housi ngs
used in the outside plant.

4.1.2 Housings shall be of sufficient size to permt easily
managed installation, operational, testing, and mai ntenance
operations. The general shape of outside plant housings is
usual |y conparable to that of a rectangular colum or cylinder,
with the shape of any particular housing being left to the

manuf acturer's discretion. Each design is subject to acceptance
by RUS.

4.2 Housing Types and Capaciti es:

4.2.1 Housings used in outside plant are either the smaller

housi ngs generally known as pedestals or |arger housings known as
equi pnent or splice cabinets. Both categories may have designs

i ntended for stake nounting, pole nounting, or pad nounting.

4.2.2 The classifications of pedestals are the general purpose
channel Type (H) and the done Type (M. The Type H pedestal has
either front only access or back and front access while the Type
M pedestal has top only access. Pedestals are further designated
as follows:

Guidance documents lack the force and effect of law, unless expressly authorized by statute
or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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Pol e Mount ed
St ake Mount ed Type Pol e Mount ed (extra high)
BD3 H BD3A -
BD4 H BDA -
BD5 H BD5A -
BD/7 H BD7A -
BD14 M BD14A BD14AG
BD15 M BD15A BD15AG
BD16 M BD16A BD16AG

4.2.3 The m ni mum vol une associated with the pedestal
desi gnations shall be as shown in the follow ng tabl e:

M ni mum Vol urre
Pedest al (Y Housi ng Cubi ¢ Centineters (Cubi ¢ Inches)
Desi gnat i on (cn) (in.3)
BD3, BD3A(? 9, 000 (550)
BD4, BD4A? 15, 000 (900)
BD5, BD5A(? 35, 000 (2, 100)
BD7(? 72,000 (4, 400)
BD14, BD14A,
BD14AG® 9, 000 (550)
BD15, BDIL5A,
BD15AG® 27, 000 (1, 600)
BD16, BDILGA,
BD16AG® 38, 000 (2, 300)

Note (1): Housings designed for unique purposes will be
eval uated on a case-by-case basis.

Note (2): For Type H pedestals, the mnimum volune is that
space as neasured 5 centineters (cn) [2 inches (in.)] bel ow
the top of the housing to a point 40 cm (16 in.) above the

bottom of the | ower cover plate.

Note (3): The m nimum volune of the Type M pedestal s shall
be the space within the done neasured fromthe | ower edge of
of the dome to a point 5 cm (2 in.) fromthe top.

4.2.4 Equi pnment cabinets intended for use as SAl housings shall
be assigned size designations according to their nmaxi num pair
term nation capacities. The capacity will vary depending on the
type of term nating equi pnment used. SAl cabinets shall be suffix
designated with an "A" for pole nounting, "X' for pad nounting,
and "S" for stake nounting.

Guidance documents lack the force and effect of law, unless expressly authorized by statute
or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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4.2.5 Large pair count splice cabinets are classified according
to their splice capacity. Approximtely 48 cn? (3.0 in.3% of
splice area per pair straight spliced shall be permtted.

4.2.6 The m nimum vol une associated with large pair count splice
cabi nets shall be as shown in the follow ng table:

Spl i ce Cabi net (Y M ni mum Vol une Maxi mum Spl i ce
Desi gnati on Capacity (Pairs)
cnt (in.?3
BD6000 295, 000 (18, 000) 6, 000
BD800O 393, 000 (24, 000) 8, 000
BD10000 491, 000 (30, 000) 10, 000

Note (1): Additional sizes of splice cabinets shall be
consi dered by RUS on a case-by-case basis.

4.3 Design and Fabrication Requirenents for Housings:

4.3.1 Type H pedestal housings may consist of an encl osed
channel incorporating an integrally nounted stake that serves as
a backplate, or they may be designed for universal nounting on
stakes or poles. The body of the housing shall have two maj or
conponents; an upper cover and a base cover. The upper cover
shall have a top, front and back plate with the front cover
removable to permt entry and provide increased work space. The
base cover shall consist of a front plate and back plate. The
base cover back plate may be an extension of the upper back plate
cover.

4.3.2 Type M pedestal housings shall consist of a one piece
upper sl eeve designed to fit over the base cover trapping air to
prohibit water fromentering the splice area when installed in

| ocations prone to tenporary flooding. Pedestals designed to be
nmount ed extra high on poles for |ocations susceptible to deep
snow shall have a bottom cl ose-off option available to prohibit
the ingress of birds, rodents and insects.

4.3.3 The external housing conponents on all outside plant

housi ngs shall provide reasonabl e protection agai nst acci dent al
renoval or vandalism Housings shall be equi pped with a cover

pl ate retaining bolt and cup washer that may be opened only with
an i ndustry accepted socket type can wench. Housings nay be
equi pped with provisions to allow the purchaser to install a
padl ock.

4.3.4 Installed housings shall resist the disassenbling force of
frost heaving applied to the bottom of ground |line cover plates.
The base cover nust remain stationary to stabilize the contents
of the housing cavity.

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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4.3.5 1In an effort to provide protection agai nst dust
penetration, blow ng snow, rain, and ultraviolet |ight
degradation of internal conponents, all mechani cal gaps shall be
restricted. The use of seals, overlaps, gaskets, and dovetailing
is required to assure satisfactory protection of housed

equi pnent .

4.3.6 Knockouts, cutouts, or notches designed to accommodate
aerial service drops shall not be permtted. A design option for
housi ngs i ntended to accommodat e service drops shall include a
separate channel or equivalent in the base cover to allow future
addi tions of service drops without the renoval of gravel or the
noi sture barrier in the base of the housing. Service wire
channel s nust be designed to prevent the entry of birds,
reptiles, rodents and insects.

4.3.7 Mniml venting of SAl housings may be necessary to
relieve internal pressure and condensati on.

4.3.8 There shall be no al um num housi ng conponents that w ||
beconme buried in the soil when the housing is properly installed.

4.3.9 Housing conponents nmay be assenbled using rivets, welds,
glue, bolts and nuts, or other techniques suitable for the
material s invol ved.

4.3.10 Housings and their conponents that require field assenbly
must be capabl e of being assenbled with tools nornally avail abl e
to outside plant technicians.

4.3.11 Hinged doors on SAl housings and | arge pair count splice
housi ngs shall be equipped with a device that restrains the doors
in the open position.

4.3.12 CQutside plant housings shall be free of sharp edges,
burrs, etc., that could present a safety hazard to personnel
involved in installation and use of the product or to the general
public. Surfaces inside housings nmust not allow pinching of
conductors during installation of cover plates or the opening and
cl osi ng of doors.

4.3.13 A ground line mark shall be provided, approxinmately 15 cm
(6 in.) below the top edge of the housing base cover plate on
housi ngs intended for ground | evel nmounting. Base cover plates
shal | have be a m nimum height of 31 cm (12 in.).

4.3.14 Any housing, which weighs in excess of 91 kil ograns (kg)
[ 200 pounds (I b)], including its contents, shall be equi pped with
l[ifting brackets for attaching hoisting cables or chains.

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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4.3.15 Housing stakes shall be a m nimumof 107 cm (42 in.) in
length. |If fabricated fromsteel, they shall have a m ni mum

t hi ckness of No. 13 gauge as neasured according to Anmerican
Society for Testing and Materials (ASTM A-525-91b. Stakes shal
be formed into a "U'" channel with a m ni numdepth of 2 cm

(0.75 in.). The stake shall be a single part of suitable design
strength for driving 90 cm (36 in.) into the soil with hand tools
w t hout damage such as bendi ng or warping. The stake shall have
adequat e mounting hol es having a m ni num separation of 15 cm

(6 in.) for nmounting the housing baseplate. The stake materi al
must resi st corrosion and deterioration when exposed to soil and
at nospheric conditions.

4.3.16 The housing design nmust permt a |ogical progression of
installation steps that would normally be encountered in typical
field installations.

4.3.17 Provisions for attaching housings to stakes, poles,
wal I s, ot her housings, or pads shall be provided for each design
i ntended for those purposes. Locations of holes for nounting
attachnments may be provi ded by knockouts on above ground
conponents. Mounting hole |ocations for bel ow ground conponents
may be predrilled.

4.3.18 Pole mounting hardware shall provide at least |.3 cm
(0.5 in.) clearance fromthe pole to the housing. Pole nounting
brackets shall accommbdate the w de range of pole sizes used in
t he tel ephone industry.

4.3.19 Pad nmount ed housi ngs shall have hardware avail abl e for
anchoring the housing base to the pad. A tenplate may be
provided to assist in the location of nounting attachnent details
for pad preparation.

4.3.20 Housings equi pped with stub cables shall have strain
relief devices to permt shipping and handling of the housing

w t hout damage to the housing or stub cables. Only RUS accepted
cabl e shall be used for stub cables. The cable manufacturer's
recommendat i ons concerning m ni num bend radi us shall be observed.
The m ni mum bend radi us for nost copper cables is 10 tines the
cabl e dianeter.

4.3.21 Cable supports shall be provided near the top of the
ground line cover and other appropriate |ocations wthin the
housing to provide cable stability consistent with the intended
use and capacity of the housing. Cable supports shall be capable
of holding a mnimum | oad of 23 kg (50 |Db).

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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4.3.22 An adequate supply of nonnetallic retainer clips or tie
wr aps capabl e of supporting a mnimmload of 23 kg (50 I b) shal
be provided with the housing. Adequate spaces for installation
of the clips or tie waps nust be provided on the housing

backpl ate and cabl e supports.

4.3.23 Housing chanbers designed for splicing operations shal

be equi pped with insul ated supporting straps or rods suitable for
supporting splice bundles. The insulation on the straps or rods
shall extend for the entire length of the device and shall have a
dielectric strength of 15 kilovolts (kv) direct current (dc)

m ni mum  Housi ngs having an "H' franme design where both front
and rear covers nmay be renpved nmay incorporate insulated tie bars
to be used as cabl e supports.

4.3.24 Housings designed to contain equipnment in addition to
splices shall be equipped with a device for physically separating
the splice area fromthe service area of the housing.

4.3.25 A dielectric shield rated at 15 kv dc shall be provided
to enclose the cable splice area. The shield shall extend from
the | ower cable supports to within 2.5 cm (1 in.) of the top of

t he housing. The shield shall be equipped with Velcro or
equi val ent fastening devices designed to hold the shield in both
the open or closed positions. The fastening devices shall extend
along the entire vertical edge of the dielectric shield.

4.3.26 Munting arrangenents for a variety of term nal bl ocks
and ot her equi pnent shall be provided by neans of good
housekeepi ng panels or other devices that may enhance the service
aspect of the housing.

4.3.27 Housings designed for SAl cabinets may be shipped with

term nal blocks installed and stub cables attached. |If this
option is exercised, the stub cables and term nal bl ocks nust be
RUS accepted. 1In all cases, SAl cabinets nust be equi pped with

appropriate nounting devices for installing the peripheral
equi pnent required for a serving area interface.

4.3.28 SAl cabinets shall be designed to provide physical
separation between the splicing area and the area provided for
runni ng cross-connect junpers.

4.3.29 SAl cabinets and | arge splice housings nust have an
external feature for attaching a padlock to prevent unauthorized
entry.

4.3.30 Each housing shall have a tinned or zinc el ectroplated
copper alloy or equival ent connector plate or bar to be used for
term nating ground and cabl e shield bond connections. The device
shal | be equi pped with captive studs and nuts with captive | ock
washers designed for attaching 6 Arerican Wre Gauge (AW5 copper

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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bondi ng harness wire or braid and a 6 AWG copper ground wre.
Connect or plates shall be equi pped with enough studs and nuts to
provi de individual connections equivalent to the maxi num nunber
of cabl e sheaths recommended for the housing. Housings shal

i ncorporate design features that enable the field installation of
at | east one additional connector plate for service conditions

t hat require numerous connections. A bonding and groundi ng
system capabl e of providing support and strain relief for service
wi res shall be provided for housings intended for use as
distribution points. The bonding system shall be designed to
provi de sheath continuity as cable and service wires are
installed, and prior to any other operation being performed. The
bondi ng arrangenment shall provide electrical continuity between
all bonds and the ground connector plate. The bondi ng and
groundi ng arrangenent shall permt the lifting of individual
cabl e ground connections for testing and cable | ocating
activities wthout jeopardizing the grounding potential of other
cables that may enter the housing. The bonding and groundi ng
system shall be capabl e of conducting a current of 1000 anperes
for at |east 20 seconds.

4.4 \Warning Sign:

4.4.1 A buried cable warning sign shall be securely attached to
t he outside of each housing. The lettering information on the
sign shall be permanent.

4.4.2 For pedestals, the sign shall be centered horizontally on
the front cover and the top of the sign shall be not nore than
10 cm (4 in.) fromthe top of the housing.

4.4.3 For SAl cabinets, the sign shall be centered horizontally
and vertically on the door. |If there are two doors, the sign
shal | be nounted on the left door.

4.4.4 Deviations fromwarning sign |ocation requirenents are
permtted only for housing design constraints. Alternate sign

| ocations will be considered by RUS.

4.4.5 The RUS standard sign design is shown in Figure 1

4.5 Housing Mterials:

4.5.1 Materials used in housings shall present no environnental
or safety hazard as defined by industry standards or Federal,
State, or local |aws and regul ations.

4.5.2 Al materials are required to have fire resistance ratings
consistent wth recogni zed i ndustry standards. External
materials nmust be flanme resistant.

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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4.5.3 Al materials used in the manufacture of housings or
conponent parts nust achieve the required strength properties,
resi st deterioration when exposed to outdoor conditions, and be
acceptable to RUS for the specific application. New materials or
materials not famliar to the RUS staff shall be supported by
test and performance data which denonstrates their suitability
for the intended use.

4.5.4 Nonnetallic housing materials shall have a fungus growth
rating no greater than one according to ASTM G 21-90.

4.5.5 Metallic conponents shall be either corrosion resistant or
prot ected agai nst corrosion and nust not produce gal vanic
corrosion in wet or humd conditions on other netals that nay be
present in the housing environnent.

4.5.6 MII| galvanized steel used in the manufacture of housings
shall conply wth the appropriate requirenments of one of the
foll om ng standards:

a. ASTM A 109-91;

b. ASTM A 366/ A 366M 91,

c. ASTM A 525-91b; or

d. ASTM A 526/ A 526M 90.

4.5.7 Hot rolled steel shall conply with the appropriate
requi renents of one of the foll ow ng standards:

a. ASTM A 569/ A 569M 91a; or
b. ASTM A 621/ A 621M 92.

4.5.8 Cold rolled steel shall conply with the appropriate
requi renents of one of the foll ow ng standards:

a. ASTM A 109-91; or
b. ASTM A 366/ A 366M 91.

4.5.9 Steel parts used for internal housing brackets shall be
hexaval ent chromate coated or zinc plated in accordance with
ASTM B 633- 85.

4.5.10 Hardware itens used for assenbling or fastening housing
conponents shall be 300 series or passivated 400 series stainless
steel or hot dip galvanized in accordance with ASTM A | 53-82
(1987). O her materials will be considered by RUS on an

i ndi vi dual basi s.

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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4.5.11 Al um num conponents shall be fabricated fromalloy types
5052 or 606l or other types that have been recognized as having
acceptabl e corrosion resistance and formability and wel dability
feat ures.

4.5.12 Nonnetallic parts nust be resistant to solvents and
stress cracking and shall be conpatible with netals and ot her
mat eri als such as conductor insulations and filling conpounds
used in the manufacture of cable. Plastic materials nust be
noncorrosive to netals and resist deterioration when exposed to
i ndustrial chemcal pollutants, ultra-violet rays, road salts,
cl eaning agents, insecticides, fertilizers, or other detrinental
el ements normal ly encountered in the outdoor environnent.

4.5.13 Housing door seals and gaskets may be manufactured from
rubber or synthetic rubber-like elastoner materials. Seals and
gaskets shall exhibit a high degree of weatherability with an
effective life of at |least 30 years in the outdoor environnent.
The material shall be tear resistant and have a | ow conpression
set.

4.6 Housing Finish Requirenents:

4.6.1 Al interior and exterior surfaces of housings shall be
free fromblisters, winkles, cracks, scratches, dents, heat
mar ks and ot her defects.

4.6.2 There shall be inherent design provisions to prevent

obj ectionabl e deterioration of the housing such as rusting,
exposure of fiber or delam nation. Secondary protection, such as
gal vani zi ng over steel per ASTM A 526/ A 526M 90 or anodi zi ng over
al umi num shall be provided to ensure reliability over the
projected 30 year design life of the housing.

4.6.3 Painted netal housings shall have a m ni num gl oss of 60
(60° specular) in accordance with ASTM D 523- 89.

4.6.4 Al painted surfaces shall have a uniformcol or and
texture in accordance with ASTM D 3928-89. Nonnetal | ic housi ngs
shal | neet recognized i ndustry standards concerning opti cal
appear ance for gloss and haze as applicable for the material.

4.6.5 The colors of housings that RUS will consider for
acceptance shall be as foll ows:

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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Col or St andar d
G ay- G een Munsel |l 6.5GY 6.03/1.6
Munsel | 4.4GY 6.74/1.5
G een Munsel | 8.8G 2.65/5. 3
Orange Federal Standard 595A

Col or Nunber 12246
Munsel | 0. 15YR 5. 26/13. 15
Chocol at e Munsel | 5.27YR 2. 40/ 2. 60
Col or Nunber 835

4.7 Installation Requirenents:

4.7.1 The design of the housing nust provide for a |ogical and
normal installation sequence, i.e., excavation, installation of a
foundati on or base and anchoring devices, addition of hardware,
installation and bondi ng of cables, splicing, addition of

service, and final closing.

4.7.2 No special tools or equipnent other than that usually
carried by outside plant technicians and construction crews mnust
be required for installation of the housing. Security devices
are the exception to this requirenent.

4.7.3 Installation hardware shall naintain housings in an erect
and stabl e position when subjected to normal storm |l oads. Pad
mount ed desi gns nust acconmopdat e precast or cast-in-place
reinforced concrete or other suitable prefabricated material.
Brackets, inserts for fastening, conduit openings, or other itens
necessary for a pad nmounted installation nmust be provided. The
manuf acturer shall provide detailed drawings or a tenplate for

| ocating inserts, conduit openings, or slots for cast-in-place
pad constructi on.

5. PERFORVANCE CRI TERI A AND TEST PROCEDURES FOR HOUSI NGS

5.1 General Information:

5.1.1 The housing manufacturer shall perform adequate
i nspections and tests to denonstrate that housi ngs and housi ng
conponents conply with RUS requirenents.

5.1.2 Testing usually shall be perforned at a roomtenperature
of 24 £ 3°C (75 £ 5°F). Tenperatures for testing perforned at
ot her than roomtenperature shall be determ ned as near the
center of the product under test as practical.

5.2 Description of Test Housi ng:

5.2.1 Each distinctly designed and configured famly of housings
intended to performa particular function shall be tested.
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5.2.2 The typical test sanple shall consist of the exterior
housi ng conponents such as covers, backpl ates, good housekeepi ng
panel s, cap assenbly, anchor posts, decals, etc. Interior
conponent s must include the bonding and groundi ng hardware for
cables and service wires and the dielectric shield. The housing
may i nclude term nal bl ocks or cross-connect nodul es, cable
splices, or the typical outside plant equi pnent the housing is
designed to contain and protect.

5.3 Environnental Requirenent for Housings:

5.3.1 Thernmal Shock: The test housing shall be placed in a test
chanber and exposed to the tenperature cycle of Figure 2 for five
conplete cycles. The step function nature of the tenperature
changes may be achi eved by insertion and renoval of the test
housi ng fromthe chanber. The soak tine at each tenperature
shall be four hours. The housing shall be renoved fromthe test
chanber at the conclusion of the five-cycle period. After the
test housing tenperature has stabilized to roomtenperature, the
housi ng nust be inspected for deterioration of materials and
satisfactory operation of mechanical functions.

5.3.2 Thermal Shock and Humidity: The test housing shall be

pl aced 1 n an environnental test chanmber at 95 + 3 percent (%
relative humdity (RH) and tenperature cycled per Figure 3 for a
period of 30 days. At the end of the test there shall be no rust
or corrosion of any closure conponents. M nor corrosion due to
surface scratches, nicks, etc. is permtted. |If the closure is
made of a nonnmetallic material, there shall be no signs of

degr adat i on.

5.3.3 Hum dity and Condensation: Test panels shall be placed in
an environnental chanmber and subjected to 1008 hours (42 cycles)
of exposure per ASTM D 2247-92. One cycle consists of 24 hours
of 100 % humdity (wi th condensation on the panels) at a cabi net
tenperature of 38 £ 1°C (100 = 2°F) and an anbi ent tenperature of
25 + 1°C (77 = 2°F) without heat input. Upon conpletion of
cycling, the test panels shall be subjected to an 11 new on- neter
(N-m [100 pound-inches (lb-in.)] inmpact test using the Gardner-

| npact Tester or equivalent. Test panels shall show no substrate
or coating cracking or |oss of coating adhesion on either side.

5.3.4 Watherability: Three test panels shall be tested for
weat herabi 1ty 1 n accordance with the appropriate procedures of
ei ther ASTM D 822-89 or ASTM G 23-90. Total exposure tine shal
be a m nimum of 800 hours. Failure is defined as fading,
cracking, blistering, or delam nation on any of the three test
panel s.
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5.3.5 Low Tenperature Durability: Low tenperature durability
shal | be proven by exposing the three test panels from Paragraph
5.3.4 of this specification to at |east 25 continuous cycles of
the foll ow ng test sequence:

a. To insure conplete saturation of the three test panels,
soak themfor 96 hours in a container of distilled water
at 22 + 2°C (71.6 £ 4°F);

b. Lower the tenperature of the water and i merse test
panels to -28 £ 2°C (-18.4 £ 4°F) and stabilize for
24 hours;

c. Thaw the water with the sanples to 22 + 2°C
(71.6 £ 4°F) and stabilize for 24 hours;

d. Repeat the procedure 24 tinmes. Any cracking, crazing,
deform ng, or delam nating on any of the three test
panel s shall be considered a failure; and

e. Renove the sanples fromthe water and inpact test the
three panels by delivering a force of 11.3 N-m
(100 I b-in.) using a Gardner-Inpact Tester to each
speci men at 71, 22, and -28 = 2°C (159.8, 71.6, and
-18.4 =+ 4°F), after stabilizing themat those
tenperatures for at |least two hours. Visual inspection
shall reveal no deformation or perforation on any of
the test panels.

5.3.6 Corrosion Resistance: Corrosivity shall be tested in
accordance wth the requirenents of ASTM B 117-90. Both scri bed
and unscri bed panels shall be evaluated follow ng the procedures
of ASTM D 1654-92. Scribed panels shall have a rating of at

| east six, follow ng 500 hours of exposure to salt fog, and the
unscri bed panels shall have a rating no | ower than 10, after
1,000 hours exposure. Visual rust inspection shall confirmno
nore than 0.03 % rusting (rust grade 9) of the surface area of
the test sanple when evaluated in accordance with

ASTM D 610-85(1989). The unscri bed sanples shall be inpacted
with an 11.3 Nm (100 I b-in.) force, using a Gardner-I npact
Tester or equivalent. Visual inspection of the inpacted sanples
shall reveal no | oss of adhesion between the base material and
the coating or cracking at the finish on the test panels.

5.3.7 Fungi Resistance: Fungi resistance of nonnetallic housing
mat erials shall be tested according to the procedures of

ASTM G 21-90. Any rating greater than one shall be considered a
failure.
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5.3.8 Stress Crack Resistance: The stress cracking resistance
of nonnetall1c housing materitals shall be tested according to the
procedures of ASTM D 1693-70(1988). The tests shall be perforned
at 49 = 2°C (120 = 4°F) for 14 days and exposed to the follow ng
mat eri al s:

a. Industry recognized filling conpounds;
b. Isopar M

c. Industry recognized sol vents;

d. Industry recognized encapsul ants; and

e. Comonly used insect, pest, and weed control products
and agricultural fertilizers.

5.3.9 Chem cal Resi stance:

5.3.9.1 Chemcal resistance shall be determ ned by inmersing
representative nonnetallic material sanples in each of the
follow ng solutions for 72 hours at 22 + 2°C (71.6 = 4°F):

a. 3%sulfuric acid,

b. 100 parts per mllion (ppn) trichloroethane in water;
c. 0.2 N sodium hydroxi de; and

d. Unl eaded hi gh octane gasoli ne.

5.3.9.2 There shall be no swelling, deformation, or softening of
the material sanples or any discoloration of the solution.

5.3.10 Utraviolet Resistance: Test panels of netallic and
nonnetal 1 ¢c outer housing materials shall be subjected to 700
hours exposure per ASTM D 2565-92 using the type BH appar at us.
The panel s shall not exhibit fading, blistering, checking, or
del am nati on

5.3.11 Weathertightness: The housing shall be nmounted in its
typical field installation position and sprayed with water. The
tenperature of the water shall be adjusted to be equal to or

war mer than the tenperature of the cabinet interior to avoid the
possibility of condensation. A water spray head shall be used to
direct water at the housing so that the water streamw || strike
the assenbly at a downward angle of 45 degrees. The flow of the
wat er shall be 3.8 liters per mnute (one gallon per mnute),
wth 276 kil opascals (40 pounds per square inch) head of
pressure. The spray head shall be held 1.8 neters (n

[6 feet (ft)] fromthe test cabinet. The spray head shall be
adj usted so that water inpinges uniformy over the housing
surface. The duration of the test shall be five mnutes. Al
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vertical cabinet surfaces shall be tested by this procedure. The
exterior of the cabinet shall be thoroughly dried with towels (no
heat drying) prior to exam nation of the housing interior. The
interior of the housing shall be checked for presence of water.
Wetting of over-lapping surfaces is permtted. There shall be no
presence of water inside the housing.

5.3.12 Wnd Resi st ance:

5.3.12.1 Stub pole or wall nounted SAl and | arge pair count
splice housings shall be subjected to a load (F) as shown in
Figure 4 and the following table to sinmulate the turning nonent
equivalent to a uniformw nd | oad of 161 kil oneters per hour
(kmih) [100 mles per hour (m/h)] perpendicular to the |argest
surface area:

Maxi mum Area of Largest Surface Load
Square Centineters (cnf)

[ Square I nches (in.?)] Kg (1b)

5,200 (800) or |ess 18 (40)

5,201 to 9,100 (801 to 1.400) 32 (70)
9,101 to 13,000

(1,401 to 2,000) 45 (100)
13,001 to 16, 200

(2,001 to 2,500) 57 (125)

Not e: The procedure for housings with | arger surface areas
wi |l be evaluated by RUS on a case-by-case basis.

5.3.12.2 The housing shall remain in its original nounting
position throughout the test and exhibit no nechani cal
def ormati on.

5.3.12.3 Pad or ground nounted SAI or splice housings shall be
subjected to a load (F) as shown in Figure 5 and the foll ow ng
table to sinmulate the overturning nonment equivalent to a uniform
wind load of 161 kmh (100 m/h) perpendicular to the |argest
surface area:
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Maxi mum Area of
Hei ght Lar gest Surface Load
cm (in.) cnt (in.? kg (1b)
11,000 (1, 700) or
| ess 91 (200)
122 (48) or less 11,001 - 13, 000
(1,701 - 2,000) 104 (230)
13,001 - 14,900
(2,001 - 2,300) 118 (260)
11,700 (1,800) or
| ess 91 (200)
11,701 - 14, 300
(1,801 - 2,200) 109 (240)
123 - 152 (49 - 60) 14,301 - 16, 200
(2,201 - 2,500) 127 (280)
16,201 - 18,800
(2,501 - 2,900) 145 (320)
18,801 - 20, 800
(2,901 - 3, 200) 163 (360)
20,801 - 23,400
(3,201 3, 600) 181 (400)
14, 300 (2 200) or
| ess 109 (240)
14,301 - 16, 900
(2,201 - 2,600) 127 (280)
153 - 183 (61 -72) 16,901 - 19, 500
(2,601 - 3,000) 150 (330)
19,501 - 22,700
(3,001 - 3,500) 172 (380)
22,701 - 25,300
(3,501 - 3,900) 190 (420)
25,301 - 27,900
(3,901 - 4,300) 213 (470)

Not e: The procedure for housings with | arger surface areas
ill be evaluated by RUS on a case-by-case basis.

5.3.12.4 The housing shall remain in its original nounting
position throughout the test and exhibit no nmechani cal
def ormati on.

5.3.13 Fire Resistance:

5.3.13.1 The test housing shall be installed in a manner typical
of field installation. U S. No. 1 wheat straw shall be placed on
t he ground around the housing base in a one neter (3 ft) radius
at an approxi mate depth of 10 cm (4 in.). The straw shall be
ignited and permtted to burn fully. After the housing has
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cooled, its contents shall be inspected for evidence of ignition,
mel ti ng, burning, or structural damage. Damage sufficient to
i npair service constitutes failure.

5.3.13.2 Polyneric materials shall be tested in accordance with
UL Publication 94, dated June 18, 1991. Materials used in
housi ng conponents shall have a rating of 94V-0 or 94V-1 and
shal | not sustain conbustion when an open flanme source is
renoved

5.4 Mechani cal Requirenents for Housi ngs:

5.4.1 Inpact Resistance: The test housing shall be subjected to
the followm ng I npacts according to its m ninmum vol ume or m ni num
wi dt h and depth as shown in the follow ng tabl e:

M ni rum W dt h
M ni num Vol une or Depth | npact Force
cnt (in. % cm (in.) N-m (Ib-ft)
Less than 35, 000 Less than 13 (5) 68 (50)
(2,100)
35,000 (2,100) or 13 (5) or greater 136 (100)
greater

5.4.1.1 The inpact force shall be delivered to the front, back
and top surfaces. G rcular housings shall be inpacted on side
surfaces 180° apart and on the top. The device used to deliver
the force shall be spherical and approximately 25 to 31 cm

(10 to 12 in.) in dianmeter. A typical test procedure may include
the use of a hard rubber bowing ball, weighing 6 to 7 kg

(13 to 16 Ib), enclosed in a nesh bag, attached to a rope with a
metal ring. The load shall be dropped vertically on the top
surface and applied to the sides wth a pendul um notion using the
appropriate height and extension armto achieve the required

i mpact force. The housing nust be inpacted at the approxi mte

m d- poi nt of the surface area.

5.4.1.2 Housings shall be conditioned for a m ni num of ei ght
hours at -40°C (-40°F) in an environnental chanber prior to
testing. |If the chanber is insufficient in size to conduct tests
wi thin the chanber, the housing may be renoved and shall be
tested within 10 m nutes after renoval.

5.4.1.3 After inpact testing, the housing shall not exhibit
fractured or ruptured surfaces sufficient to allow the ingress of
noi sture or dust. The housing shall not exhibit nmechani cal
damage that would inpair the functioning of hinges, |atches,

| ocks, etc.
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5.4.2 Load Deflection: Free standing buried plant housings
shall be tested for [oad deflection in accordance with Figure 6.
The assenbl ed housing shall be rigidly held in place by a
mechani cal nmeans to sinulate a normal field installation. A
length of wire or cable, or other suitable material, shall be

pl aced around the top section of the housing and deadended. The
wire or cable shall be initially tensioned to 23 kg (50 Ib). A
measur enent shall then be taken of the deflection of the housing
at the top as shown in Figure 6. The deflection shall be
recorded at increnental |oads of 23 kg (50 Ib) until destruction
of the housing occurs. The average |oad for the three directions
shall not be less than 136 kg (300 Ib) and the mninmumload in
any direction shall be 113 kg (250 Ib). Failure is defined as
housi ng conponent fracture or crazing of the housing' s surface
finish.

5.4.3 Vibration Requirenents: The test housing and its contents
shal | be subjected to acceleration at a sine wave frequency sweep
rate as shown in Figure 7 for a housing packaged for shipnent and
Figure 8 for an unpackaged housing. The frequency sweep nay be
performed continually or sequentially. The test shall be
conducted once al ong each of three nutually perpendi cul ar axes of
t he housing. There shall be no nechanical or electrical
degradation of the housing or its contents. Noticeable danage to
t he housing constitutes failure.

5.4.4 Drop Test Requirenents: Housings shall be subjected to
appropriate drop tests according to their weight. The drop tests
shal | be perfornmed on housings and their contents as normally
packaged as well as on unpackaged housings. The tests shall be
conducted on a snooth | evel concrete floor or simlar unyielding
surface. For corner drops, the packaged housing and its contents
shall be oriented at inpact such that a straight |ine drawn

t hrough the struck corner and package geonetric center is

approxi mately perpendicular to the inpact surface.

5.4.4.1 Packaged housings and their contents wei ghing 91 kg
(200 I b) or less shall be capable of enduring a single drop on
each face or corner w thout damage from a hei ght specified as
fol | ows:

Packaged Housi ng I ncl udi ng Dr op Hei ght
Contents - Weight kg (Ib) cm(in.)
0to 9 (0 to 20) 76 (30)
10 to 23 (21 to 50) 61 (24)
24 to 45 (51 to 100) 53 (21)
46 to 91 (101 to 200) 46 (18)
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5.4.4.2 Packaged housings and their contents wei ghing nore than
91 kg (200 Ib) shall be capable of enduring a single drop on each
of two diagonally opposite corners of the package w t hout
significant danmage froma height specified as foll ows:

Packaged Housi ng I ncl udi ng Drop Hei ght
Contents - Weight kg (Ib) cm(in.)
92 to 453 (201 to 1000) 30 (12)
Over 453 15 (6)

5.4.4.2.1 The packaged housing and contents shall be placed on
its normal shipping base with one corner supported 15 cm (6 in.)
above the floor and the other corner of the sanme end supported
30 cm (12 in.) above the floor as shown in Figure 9. The
unsupported end of the package shall be raised so that the | owest
corner reaches the height |listed above and then allowed to fal
freely.

5.4.4.2.2 The procedure of Paragraph 5.4.4.2.1 of this
specification shall be repeated for the diagonally opposite
cor ner.

5.4.4.2.3 The packaged housing and contents shall be capabl e of
enduring a single drop on each edge of the base of its norma

shi pping position fromthe required hei ght w thout danmage and
shall remain operational w thout function inpairnment. The
packaged housing and contents shall be placed on its base with
one edge supported on a sill 15 cm (6 in.) high and the
unsupported edge raised to the required height as shown in
Figure 10 and allowed to fall freely.

5.4.4.2.4 The procedures of Paragraph 5.4.4.2.3 of this
specification shall be repeated for all edges of the base.

5.4.4.3 Unpackaged housings and their contents wei ghing 23 kg
(50 I'b) or less shall be capable of enduring a single drop on
each face and adjacent corners w thout significant damage from a
hei ght specified as foll ows:

Unpackaged Housi ng I ncl udi ng Dr op Hei ght
Contents - Wi ght kg (Ib) cm(in.)
0to 9 (0 to 20) 10 (4)
10 to 23 (21 to 50) 8 (3)
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5.4.4.4 Unpackaged housings and their contents wei ghing nore
than 23 kg (50 I b) shall be capable of enduring a single drop
wi t hout significant damage when lifted by its normal hoisting
supports as shown in Figure 11 and with its |owest point at a
hei ght specified as foll ows:

Unpackaged Housi ng I ncl udi ng Drop Hei ght
Contents - Weight kg (Ib) cm(in.)
23 to 45 (51 to 100) 5 (2)

5.4.5 Firearns Resistance: Al housings shall be tested for
resistance to penetration by direct inpact froma 12 gauge

shot gun equi pped with a nodified choke and the use of a 3-3/4
dram equi val ent powder charge and 35 grans #6 | ead shot fired
froma distance of 15 m (50 ft). The 12 gauge shotgun shall be
fired froma normal standing position at the front side of the
housi ng. Penetration through the housing wall by the |ead shot
shal |l constitute failure.

5.4.6 VLifting Hardware Requirenents: The lifting hardware on
housi ngs and thelr contents that weigh nore than 91 kg (200 | b)
shall be tested. The housing shall be fastened to a restraining
devi ce such as a concrete slab and subjected to |oading through
the lifting attachnments to simulate the lifting load. For the
first test a lifting |ine equipped with a dynanoneter shall be
attached to the housing lifting hardware and a | oad applied equal
to three tinmes the weight of a fully equi pped housing.

Def ormati on or damage to the housing or lifting hardware
constitutes failure. A second test shall be conducted with the
sanme arrangenents as for the first except that a | oad shall be
applied equal to six tines the weight of a fully equipped

housi ng. There shall be no catastrophic failure of the lifting
har dwar e or housi ng.

5.4.7 Stub Cable Strain Relief Tests: Housings equipped with
cabl e stubs and cable shipping retainer shall be tested by
lifting a test housing, wth the maxi mum | ength and wei ght of
cable orderable, in a manner causing the full weight of the cable
to be supported by the cabinet. Exam nation of the cable sheath
after lifting shall reveal no tearing, rupturing, or other

damage. The cabl e conductors and shield shall be tested for
shorts and opens. Electrical defects to the stub cable or damage
to the housing constitutes failure.

5.4.8 Door Restrai ner Eval uati on:

5.4.8.1 The housing shall be positioned with the door held in

t he open position by the door restraining device. A |oad,
determ ned in accordance with the followi ng table, shall be
applied to the center of the door, perpendicular to the door and
in each of the opening and cl osing directions.
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Maxi mum Area of Door Surface Load

cnt (in.? kg (1b)
5,200 (800) or Iless 72 (160)

5,201 to 9, 100
(801 to 1,400 127 (280)

9,101 to 13, 000
(1,401 to 2,000) 181 (400)

Not e: Test procedures for housings with | arger doors w |
be eval uated by RUS on a case-by-case basis.

5.4.8.2 There shall be no functional failure of the restraining
devi ce nor mechani cal damage to the housing.

5.4.9. Security Evaluation: The security |ocking device shal
be capable of wthstanding a maxi numtorque of 2.8 N-m

(25 I'b-in.) without incurring physical damage to the closure,

thereby resulting in a condition where the closure cannot be

ei ther accessed or | ocked.

5.5 Electrical Requirenents for Housings: Each bonding stud and
nut | ocation shall be evaluated by attaching one |lead froma dc
or alternating current (ac) power source to a bonding stud with
the nut torqued as specified by its manufacturer and the other
power source | ead connected to the closure groundi ng conduct or
connector. The current path thus established nust be capabl e of
sustaining a current of 1,000 anperes root-nean-square for at

| east 20 seconds w thout fusing or causing any danage to the
closure or its contents.

5.6 Finish Requirenents:

5.6.1 Inpact Resistance: The finish on painted netal surfaces
shall not exhibit radial cracking on the inpact surface
(intrusion) when indented at 18 NNm (160 Ib-in.) with a 1.6 cm
(0.6 in.) diameter spherical indentor. This test shall be
performed in accordance with ASTM D 2794-94 with the exception
that the test panel shall be of the sanme material, thickness, and
finish as the pedestal housing being eval uat ed.

5.6.2. Finish Adhesion: Painted finishes shall be tested for

adhesion of finish 1n accordance with ASTM D 2197-86(1991),

Met hod A. There shall be no gouging in the top coat when tested
with an 8 kg (17.7 Ib) load. Gouging is defined as renoval or

separation of paint particles or breaking of the finish by the

scraping loop to the extent of exposing base netal.
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5.6.3 Color Evaluation: The color of the housing finish should
be conpared agali nst the Miunsell system of color notation, as
described in ASTM D 1535-89 to determ ne color consistency with
t hat desired.

5.6.4 G oss Evaluation: The finish on painted housings shall be
tested on two approxinmately 20 cmx 20 cm (8 in. x 8 in.) sanples
for each color used in accordance with the procedures of

ASTM D 523-89. The finish shall have a m ni num gl oss of 60

(60° Specul ar).

5.6.5 Secondary Finish Evaluation: Evidence of secondary
protection shall be required for RUS acceptance. Typical
secondary protection is galvanizing per ASTM A 526/ A 526M 90 for
steel surfaces.

6. FUNCTI ONAL DESI GN CRI TERI A FOR BI NDI NG POST TERM NAL BLOCKS
USED | N SAI CABI NETS

6.1 General Description: A conventional binding post term nal
consists of a netallic elenment or post, one end of which is
configured for the permanent connection of 22, 24, or 26 AWG
solid copper conductors and the opposite end is configured for
recurring connections and di sconnections of solid copper cross-
connect wire using a threaded screw or stud and nut conbination
for gripping the wire. The termnal is usually housed in a SAl
cabinet. However, the termnal nmay receive limted use in
smal | er pedestal -type housi ngs and pol e nounted cabinets in the
out si de plant environnent.

6.2 Design and Fabrication Requirenents:

6.2.1 Term nal blocks used in outside plant housings are
expected to performsatisfactorily for a nom nal design |ife of
30 years.

6.2.2 Al individual termnals or termnal fields nust be

encl osed and the term nal enclosure nust be totally filled with
an encapsul ati ng grease or gel which prevents connection
degradati on caused by noisture and corrosion. The encapsul ant
must provi de conpl ete encapsul ation of termnal netallic
connections and surfaces and totally fill all voids and cavities
within individual term nal enclosures or termnal field

encl osures to prevent ingress of noisture. The encapsul ant nust
not restrict access to the termnal or restrict craft personnel
from maki ng connections. The encapsul ant nust be conpatible with
the standard materials used in cross-connect hardware and w ring.

6.2.3 Binding post termnals shall not be susceptible to damage
under normal use of standard tools used by outside plant
techni ci ans such as screwdrivers and test set clips.
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In addition, use of other tools such as scissors, diagonal
cutters and | ong nose pliers for tightening and | oosening screws
shall not result in damage to the term nal

6.2.4 Termnals shall be designed so that a typical technician
usi ng customary tools shall be able to term nate cross-connect
wire on a pair of termnals, or to renove it, wthout causing an
el ectrical short between any two term nals or any other adjacent
term nal s.

6.2.5 The term nal count sequence shall be indicated using
nunmerals of at least 0.25 cm (0.10 in.) in height.

6.2.6 A neans shall be provided to distinguish feeder termnals
fromdistribution termnals.

6.2.7 A nmeans shall be provided to identify tip termnals and
ring termnals in atermnal field. The identification
convention shall indicate tip on the left with ring on the right
for horizontal spacing and tip on the top with ring on the bottom
for vertical spacing.

6.2.8 The preferred height of the highest termnal in the
connector field in a ground nmounted SAI unit shall be 168 cm

(66 in.) or less as neasured fromthe top surface of the nounting
pad. The bottomor lowest termnals in the connector field shal
be at least 46 cm (18 in.) fromthe top surface of the pad.

6.2.9 Pole mounted aerial units shall be 84 cm (33 in.) or less
in width. The maxi num al | owabl e hei ght of the highest termnals
in a pole nounted aerial unit is 168 cm (66 in.) as neasured from
the top surface of the standard bal cony seat used with the
interface. For conputation purposes, 15 cm (6 in.) shall be

all onwed for the distance between the bottomof the interface and
the top of the bal cony seat.

6.3 Auxiliary Features:

6.3.1 SAl cabinets with term nal designs which do not permt
direct attachnment of common test instrunent clips to term nal
pairs wthout the occurrence of shorts shall be equi pped with
single pair auxiliary test contacts. The auxiliary test contacts
shall attach to a term nal pair and provide a set of secondary
termnals which will accept typical test instrument clips wthout
the occurrence of shorts. Wre used to connect the auxiliary
test contacts to the secondary termnals shall be 20 gauge

m ni mum st randed conductor copper wire wwth a mninmumdielectric
strength between conductors of |5 kv. The test connector shal

be functional on all termnal pairs.
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6.3.2 A 25 or 50 pair test connector shall be avail abl e which
can be used to nmake reliable electrical contact to term nals
associated wth discrete 25 pair binder groups. The multi-pair
test connector shall be provided with a mnimumof 1.8 m (6 ft)
of suitable cabling termnated to a connector, for interfacing
with test sets common to the industry. The nulti-pair test
connector shall be functional on all term nal groups.

6.3.3 A special service marker shall be avail abl e which nust
attach to a binding post termnal to identify special circuits
and insul ate exposed netal parts from accidental shorts from
tools and wires. A supply of 25 special service markers shall be
provided with each SAl cabinet. The color of special service

mar kers shall be red.

6.3.4 A supply of twisted pair cross-connect wire shall be
supplied wth housings that are equi pped with cross-connect
termnals or that have provisions for nmounting cross-connect
termnals. The mninumlength of cross-connect wire supplied is
dependent on the SAl cabinet term nal capacity as foll ows:

Cabi net Term nation Capacity Wre Length
(pairs) m (ft)
1 to 600 60 (200)
601 to 1200 120 (400)
Over 1200 180 (600)

6.3.5 The cabinet shall be equipped to store the length of wire
in a manner designed for convenient dispensing. The cross-
connect wire supply shall be easily replaceable.

7. PERFORMANCE CRI TERI A AND TEST PROCEDURES FOR BI NDI NG POST
TERM NAL BLOCKS USED I N SAI CABI NETS

7.1 GCeneral: Many of the tests described in this paragraph

require that the terminal block be installed in an appropriate

housing in its typical field configuration.

7.2 Environnental Requirenents:

7.2.1 Insulation Resistance/H gh Hum dity and Salt Fog Exposure:
A test specinen shall consist of a standard ground or pole
nmount ed housi ng equi pped with a full conplenment of binding post
term nal s equi pped with 25 special service markers. The m ni num
nunber of termnals to be tested shall be 100 pair (100 tips and
100 associated rings). The test termnals shall be selected to
forma termnal array of approxi mate square dinensions. A 91 cm
(36 in.) length of cross-connect wire shall be installed on each
test terminal. Al tips shall be joined together and all rings
shall be joined together with a 48 volt dc potential applied as
shown in Figure 12 during the high humdity/salt fog and
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sinmul ated rain exposures. The 48 volt dc may be tenporarily
renmoved fromthe test sanples during the nmeasurenent process and
the ring term nal being neasured shall be isolated fromthe
remaining ring termnals. The termnal insulation resistance
shall be nmeasured at a potential of 100 volts dc usrng surtable
instrumentation with a m ni mum measurenent range of 10* to 10%?
ohns.

7.2.1.1 Hgh Himdity: The test housing shall be placed in an
environnental test chanber at 95 £ 3% RH and the tenperature
cycled as shown in Figure 3 of this specification for a period of
30 days. The cabinet doors shall remain in the fully open
position. The insulation resistance between the ring term nal of
each sanple and all the common tip termnals shall be neasured
each 24 hours when the tenperature is between 38 and 57°C (100
and 135°F) and increasing. The m ninmuminsulation resistance
when neasured in accordance with Paragraph 7 2.1 of this
specification shall not be less than 1 x 10° ohms.

7.2.1.2 Salt Fog: A test housing with its doors closed shall be
placed in a salt fog 35°C (95°F) test chanmber and exposed to a
salt fog spray per ASTM B 117-90 for a period of 30 days. The

i nsul ation resistance should be neasured every 24 hours as
indicated in Paragraph 7.2.1 of this specification and shall not
be less than 1 x 10° ohns. The special service nmarkers shal
exhibit no sign of fading, corrosion, swelling, warping, running
color, or other signs of deterioration.

7.2.2 Insulation Resistance/ Sinul ated Rai n Exposure:

7.2.2.1 A test housing as described in Paragraph 7.2.1 of this
specification shall be tested for water infiltration. The test
shal | be conducted using the nmethod described in Paragraph 5.3.11
of this specification. The cabinet doors shall remain closed for
the duration of the test. The insulation resistance between the
ring termnals and the comon tip termnals shall be neasured
during and imedi ately follow ng the spray application as
indicated in paragraph 7.2.1 of this specification and shall not
be less than 1 x 10° ohns.

7.2.2.2 Wth the cabinet doors open, a spray of tap water at a
rate of 3.8 liters per mnute (1 gallon per mnute) at 276 kil o-
pascal s (40 pounds per square inch) shall be directed on the
termnal array for a period of 1 mnute saturating all of the
termnals. Follow ng the spray application the doors shall be

cl osed. The cabinet shall be maintained in a tenperature

envi ronment of 26 to 28°C (78 to 82°F) at 95 + 3% RH for 6 hours.
The insul ation resistance shall then be nmeasured as specified in
Paragraph 7.2.1 of this specification. The m ninmuminsul ation
resistance shall not be less than 1 x 10° ohns.
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7.2.3 Contact Resistance: A mninmumof 100 term nal s equi pped
with cross-connect wre that has been installed in a manner
typical of that used in the industry shall be tenperature cycl ed.

7.2.3.1 The test shall consist of eight-hour tenperature cycles
wi th one-hour dwells at extrenme tenperatures of -40°C to 60°C
(-40°F to +140°F), and tenperature changes at an average rate of
16°C (60°F) per hour between the extrenmes. The relative humdity
shall be maintained at 95 + 3% The ei ght-hour test shall be
conducted for 512 cycles. MIllivolt drop nmeasurenents shall be
made initially and after 2, 8, 16, 32, 64, 256, and 512 cycles
with the sanples at roomtenperature. The resistance nmeasurenent
t echni que nust conformto ASTM B 539-90. The neasurenent net hod
must have an accuracy of at |east =30 m croohns for resistances

| ess than 50 mIliohns. The change in contact resistance shal
not exceed 2 mlliohmns.

7.2.3.2 A mnimmof 100 term nals equi pped with cross-connect
wire installed in a manner typical of the industry shall be

mai ntai ned at 118°C (245°F) during the test period, except during
di st ur bance neasurenent periods where each wire connection to the
termnals shall have a 0.23 kg (0.5 Ib) force nonentarily applied
in a manner to stress the connection. Initial mllivolt

measur enents shall be nmade without disturbing the joints in
accordance with Paragraph 7.2.3.1 of this specification with the
sanples at roomtenperature. After initial measurenment each
sanpl e shall be disturbed followed by a mllivolt drop
measurenent after 1, 2, 4, 8, 16, and 33 days. The change in
contact resistance should be Iess than 2 m|liohnms when conpared
to the initial neasurenent.

7.2.4 Fire Resistance: A fully equipped cabinet including a
full conplenment of cross-connect junpers shall be installed in
the standard field arrangenent and tested for fire resistance in
accordance with Paragraphs 5.3.13 through 5.3.13.2 of this
specification. After cooling, the cabinet, termnals, and
associated wiring shall be inspected for signs of ignition,

mel ting, burning, or structural damage of sufficient consequences
such that the results are service affecting.

7.2.5 Encapsulant Material Conpatibility: The term nal
connecti on encapsul ant conpound nust be conpatible with the
standard materials used in cross-connect hardware and w ri ng when
aged in accordance with ASTM D 4568-86 at a tenperature of

80 + 1°C (176 £ 2°F). The conductor insulation shall retain a

m ni mum of 85% of its unaged tensile strength and el ongati on

val ues. The cross-connect hardware shall exhibit no visible

mat eri al degradati on.
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7.2.6 Encapsul ant Fl ow Test: Term nal connection encapsul ant
must remain stable at 80 = 1°C (176 £ 2°F) when tested in an
envi ronnent al chanber. Test specinens shall be suspended in a
preheat ed oven over a glass dish or other drip-catching nmedi um
for a period of 24 hours. At the end of the test period, the

gl ass dish shall be exam ned for evidence of flow ng or dripping
of encapsul ant fromthe cross-connect termnal. Mre than 0.5
gram of encapsulant in the dish at the end of the test
constitutes failure.

7.3 Mechani cal Requirenents:

7.3.1 Vibration: A test housing equipped with a full conpl enent
of cross-connect termnals and junper wiring shall be subjected
to vibration testing in accordance with Paragraph 5.4.3 of this
speci fication.

7.3.2 Torsional Capacity of Binding Posts: The test specinens
shal | consist of the conplete binding post term nal consisting of
the screw or nut, washers if required, and threaded post or stud
respectively.

7.3.2.1 Test specinens shall include the termnals along the
matri x edge at m d-span | ocations as well as centrally |ocated
termnals. Tests shall be conducted using a torque indicating
screwdriver, or wench, with an accuracy of #0.17 N-m

(¥1.5 I b-in.) or better. The torque indicating device shall be
used to tighten a screw or nut until failure of the screw or nut
is achieved. Tests shall be conducted while the test specinen is
stabilized at tenperatures of -40°C, 20°C, and 71°C (-40°F
+68°F, and at +160°F.) Record the torques at termnal failure.
At |least 10 test specinens shall be tested at each tenperature.
The failure torque shall not be less than 2.8 Nm (25.0 I b-in.)
for each tenperature.

7.3.2.2 The post or stud of the binding post term nal shall not
fail before the screw or nut when increasing torque. The
faceplate or receptacle restraining the post or stud shall not
fail before the screw or nut when increasing torque.

7.3.3 Lateral Loading Capacity of Binding Posts: A m ninmum of
three sets of 25 termnals shall be tested wth the test

speci nens stabilized at tenperatures of -40°C, 20°C and 71°C
(-40°F, + 68°F, and 100°F). The test arrangenent shall include
the termnals along the matri x edge at m d-span |ocations as well
as centrally located termnals. A force neasuring device, such
as a dynanmoneter, shall be attached to the end of a binding post
termnal and a 16 kg (35 I b) force applied orthogonally to the
termnal axis in 4 perpendicular directions as shown in

Figure 13. Permanent deformation in excess of 0.08 cm (0.03 in.)
or any structural damage in either the term nal or faceplate
constitutes a failure.
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7.3.4 Axial Pullout Resistance: A mninumof three sets of 25
termnals shall be tested wth the test specinmens stabilized at
tenperatures of -40°C, 20°C and 71°C (-40°F, +68°F, and 100°F).
The test arrangenent shall include the termnals along the matrix
edge at m d-span locations as well as centrally |ocated
termnals. A force neasuring device, such as a dynanoneter

shal|l be attached to a termnal and a force of 16 kg (35 I b)
applied on axis as shown in Figure 14. There shall be no

per manent deformation in excess of 0.08 cm (0.03 in.), any
structural damage, or terminal pull-out in either the termnal or
the facepl ate.

7.3.5 Test Connector Reliability:

7.3.5.1 A single pair connector shall be capable of making a

m ni mum of 100 successi ve connections to binding post termnals
w t hout the occurrence of an open circuit. The test shal

include termnals along the matri x edge, center, top, and bottom

7.3.5.2 A nmulti-pair test connector shall be attached to the

bi ndi ng post termnal field and tests for opens between the

bi ndi ng post termnals and the test connector shall be conducted.
Al circuits nust prove good. The test shall be repeated al ong
the termnal matrix edges, center, top, and bottom

7.3.6 Service Cycle Reliability: A torque indicating device or
wrench wth an accuracy of 0.1/ Nm (1.5 I b-in.) or better
shall be used to tighten the term nal screw or nut as appropriate
to 1.7 Nm(15.0 I b-in.). The termnal nut or screwis then

| oosened and retightened to 1.7 Nm (15 I b-in.). After 50
repeated connections and di sconnections, the termnal shall be
pl aced in an environnmental chanber at 95% RH where the
tenperature shall be cycled as indicated in Figure 3 of this
specification for a duration of 72 hours. The term nal shal
then be nonentarily renoved fromthe chanber and the test
procedure repeated. After a total of 250 | oosening and
retightening cycles have accunul ated, the term nal nust be
capable of wthstanding a torque of 1.7 Nm (15 Ib-in.).

7.4 Dielectric Strength: Al housing conmponents in the vicinity
of unsheathed ti1eld cable conductors, unsheathed housing stub
cabl e or harness conductors, termnals, or cross-connect wre
pat hs shall have a mnimumdielectric strength of 500 volts ac to
t he cabi net groundi ng and bondi ng bracket. Dielectric strength
is tested by connecting one lead froma 500-volt ac at 0.5 anpere
source to the cabinet ground connector and the other lead is
passed al ong the surfaces of all cabinet conponents in the
vicinity of unsheathed cable or harness conductors, cross-connect
wire paths, and in the splice area where unsheathed field cable
conductors may be | ocated. Sparkover constitutes failure.
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7.5 Operational Requirenents:

7.5.1 DurabilitF: In order to verify the durability
requirenents ITe mnimzing the nunber of test housings
required to conplete the test program the binding posts sel ected

for tests shall be separately identified and then checked to
establish conpliance after the various tests have been conduct ed.

7.5.2 Twenty-five junper connections shall be made on each of
two bi ndi ng post connectors chosen at random from a
representative sanple in an assenbled interface unit. After
exposure to this test, these and adjacent connectors shall be

i nspected for damage such as cracks or chips in nmetal or plastic
parts. Failure consists of structural damage, open circuits

t hrough the connector, or inability to pass the torsional,

| ateral |oading, or axial pullout tests described in Paragraphs
7.3.2 through 7.3.4 of this specification.

7.5.3 Select six binding posts at randomin a representative
interface. On each connector, attach any test cord included with
the unit and then renove the test cord as follows. On binding
post sanple 1, renove the cord normally ten tinmes. On binding
post sanple 2, renove the cord ten tinmes by jerking the test

| eads straight out. |In these and the remaining tests, do this

wi t hout rel easing any manual attachnent nechanisns. On sanple 3,
renove ten tines by jerking dowmmward at 45° from hori zont al
sanple 4, upward at 45° ten tines; sanple 5, left 45° ten tines;
sanple 6, right 45° ten tinmes. Check for opens and damage in the
test cord, clips, and connectors. Failure consists of structural
damage, open circuits through the connector, or inability of the
term nal blocks to pass the torsional, |ateral |oading, axial
pul l out, test connector reliability, or dielectric strength tests
described in Paragraphs 7.3.2 through 7.3.5.2, and Paragraph 7.4
of this specification.

7.5.4 Use craft tools such as scissors, diagonal cutters, and

| ong nose pliers to |l oosen and tighten screws where the binding
post design does not prohibit the possibility. Failure consists
of severe structural damage.

8. FUNCTI ONAL DESI GN CRI TERI A FOR | NSULATI ON DI SPLACEMENT TYPE
CROSS- CONNECT MODULES USED | N SAI CABI NETS

8.1 General Description: Cross-connect nodul es normally consi st
of multiple netallic contact el enents that are retai ned by
nonnetallic fixtures. The contact elenents are spliced with
permanent wire | eads conpatible for splicing to 22, 24, or 26
gauge cabl e on one side and configured for the acceptance of
recurring connections and di sconnections of plastic insulated
cross-connect wire on the other side. Cross-connect nodul es are
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usual ly housed in a SAl cabinet. However, nodul es may receive
limted usage in snmaller pedestal -type housi ngs and cabinets in
t he outside plant environnent.

8.2 Design and Fabricati on Requirenents:

8.2.1 Al individual termnals or termnal fields nust be

encl osed and the term nal enclosures nust be totally filled with
an encapsul ati ng grease or gel which prevents connection
degradati on caused by noisture and corrosion. The encapsul ant
must provide conpl ete encapsul ation of termnal netallic
connections and surfaces and totally fill all voids and cavities
within individual term nal enclosures or termnal field

encl osures to prevent ingress of noisture. The encapsul ant nust
not restrict access to the termnal or restrict craft personnel
from maki ng connections. The encapsul ant nust be conpatible with
the standard materials used in cross-connect hardware and w ring.

8.2.2 The cross-connect nodul e manufacturer shall make avail abl e
any nonstandard tools and test apparatus which are required for
splicing, placing of junpers, and the performance of mai ntenance
oper ati ons.

8.2.3 The nodul e shall be designed so that a typical outside
pl ant technician using tools shall be able to term nate cross-
connect wire on termnals, or to renove themw t hout causi ng
el ectrical shorts between any other term nals.

8.2.4 The pair count sequence term nated on a nodul e shall be
easily visible and shall have nunerals of at |east 0.25 cm
(0.10 in.) in height.

8.2.5 Feeder term nations shall be easily distinguished from
di stribution term nations.

8.2.6 Tip and ring termnations shall be easily visible and
shall be identifiable as described in Paragraph 6.2.6 of this
speci fication.

8.2.7 The preferred |ocations for cross-connect nodules to be
nmount ed i nside a housing is the same as those for term nals and
are described in Paragraphs 6.2.7 and 6.2.8 of this

speci fication.

8.3 Auxiliary Features:

8.3.1 Housings equipped with cross-connect nodul es shall be
equi pped with auxiliary test contacts as described in Paragraphs
6.3.1 and 6.3.2 of this specification.
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8.3.2 Special service markers shall be available for cross-
connect nodul es as described in Paragraph 6.3.3 of this
speci fication.

8.3.3 Housings equipped with, or designed for, cross-connect
nodul es shall contain a supply of cross-connect wire as described
in Paragraph 6.3.4 of this specification.

9. PERFORVANCE CRI TERI A AND TEST PROCEDURES FOR | NSULATI ON
DI SPLACEMENT TYPE CROSS- CONNECT MODULES

9.1 GCeneral: Mny of the tests described in this Paragraph
require that the cross-connect nodule be installed in an
appropriate housing in its typical field configuration for
testing. Resistance neasurenents should be made with an

el ectrical device which neasures changes in resistance for each
test paranmeter neasured. The tests specified provide an
indication of the stability of the electrical connections under
the test conditions encountered.

9.2 Environnental Requirenents:

9.2.1 A fully equi pped arrangenent of cross-connect nodul es
havi ng approxi mately 25 special service markers shal
successfully conplete environnental testing in accordance with
Par agraphs 5.3 through 5.3.13.2 of this specification.

9.2.2 Insulation Resistance/H gh Humdity and Salt Fog Exposure;
| nsul at1 on resi stance neasurenents shall not be less than 1 x 10°
ohnms when cross-connect nodul es are tested by a procedure simlar
to that described in Paragraphs 7.2.1 through 7.2.1.2 of this
speci fication.

9.2.3 Insulation Resistance/Sinulated Rain Exposure: Insulation
resi stance neasurenents shall not be Tess than 1 x 10° ohns when
cross-connect nodules are tested by a procedure simlar to that
described in Paragraphs 7.2.2 through 7.2.2.2 of this

speci fication.

9.2.4 Contact Resistance: The change in contact resistance
shoul d not exceed 2 mlliohns when cross-connect nodul es are
tested by a procedure simlar to that described in Paragraphs
7.2.3 through 7.2.3.2 of this specification.

9.2.5 Fire Resistance: A housing fully equipped with cross-
connect nodul es and junper wiring shall be tested for fire

resi stance by a procedure simlar to that described in Paragraph
7.2.4 of this specification.
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9.2.6 Encapsulant Material Conpatibility: Cross-connect wire
i nsul ati on and cross-connect hardware shall exhibit no visible
mat eri al degradati on when tested by the procedure described in
Paragraph 7.2.5 of this specification.

9.2.7 Encapsul ant Flow Test: The cross-connect contact
encapsulant shall drip no nore than 0.5 gram when tested by the
procedure described in Paragraph 7.2.6 of this specification.

9.3 Mechani cal Requirenents:

9.3.1 Vibration: A housing fully equipped wth cross-connect
nodul es” shalT be vibration tested in accordance with Paragraph
7.3.1 of this specification.

9.3.2 Test Connector Reliability: The test connectors supplied
wi th housings 1 ntended tfor cross-connect nodul es shal
successfully conpl ete 100 successive connections as described in
Paragraphs 7.3.5 through 7.3.5.2 of this specification.

9.3.3 Service Cycle Reliability: A conbination of nmultiple
insertions of junper wres, vibration, and tenperature cycling
shal |l be performed on cross-connect nodules. The multiple
insertions on approximately 100 connections shall be acconplished
by 300 operations consisting of insertion, renoval and
reinsertion of new junper wire. Contact resistance shall be
measured and the final insertion of junper wire shall not be
removed fromthe connectors but nust be subjected to vibration
testing in accordance with Paragraph 7.3.1 of this specification
and tenperature cycled as indicated in Figure 3 of this
specification for a duration of 72 hours. After vibration and
tenperature cycling, the average change in contact resistance
shall be no greater than 2 mlliohns.

9.3.4 Junper Wre Pull-Qut Resistance: Test nodul es that have
received no prior conditioning shall be equi pped with 100 38 cm
(15 in.) junper connections of the gauges recommended for use

wi th the nodul e using the insertion tool recommended by the
cross-connect nodul e manufacturer. Wth the test sanples

sui tably supported, wires fromeach sanple shall be pulled, one
at atime, by a tensile machine at a cross-head speed of

6 centineters per mnute (cmimn) [2.4 inches per mnute
(tn./mn)]. Wres shall be pulled both perpendi cul ar and
parallel to the plane of the cross-connect field and shal
withstand a load of at least 1.1 kg (2.5 I b) before pulling out.

9.3.5 Cable Conductor Pull-Qut Resistance: Test nodul es that
have received no prior conditioning shall be equipped with 100
26, 24 and 22 AWG 38 cm (15 in.) cable conductors using the
insertion tool recomended by the cross-connect nodul e

manuf acturer. Wth the test sanples suitably supported,
conductors fromeach sanple shall be pulled, one at a tine, by a
tensile machine at a cross-head speed of 6 cmmn (2.4 in./mn).
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Wres shall be pulled both perpendicular and parallel to the
pl ane of the face of the splice nodule and shall w thstand a | oad
of at least 1.1 kg (2.5 I b) before pulling out.

9.4 Electrical Requirenents:

9.4.1 D electric Strength: A housing fully equipped with cross-
connect nodul es shall be tested for dielectric strength in
accordance wth Paragraph 7.4 of this specification.

9.4.2 The dielectric strength of a contact within the cross-
connect nodule to contacts on either side shall be tested. The
nodul e shall be tested in a dry environment with an ac power
source capabl e of supplying 8 kv at a rate of increase of 500
volts per second, a circuit breaker to open at breakdown, and a
voltnmeter to record the breakdown potential. Cross-connect
nodul es shall be prepared in accordance with industry accepted
splicing techniques with |eads trinmmed to approximately 38 cm
(15 in.). The dielectric strength of each contact to the
contacts on either side shall have an average dielectric strength
of approximately 5.0 kuv.

9.5 Operational Requirenents:

9.5.1 DurabilitF: In order to verify the durability
requirenents ITe mnimzing the nunber of test housings
required to conplete the test program the contacts selected for

tests shall be separately identified and then checked to
establish conpliance after the various tests have been conduct ed.

9.5.2 Twenty-five junper connections shall be nade on each of
two contacts chosen at randomfroma representative sanple in an
assenbled interface unit. After this test, these and surrounding
contacts shall be inspected for damage such as cracks or chips in
metal or plastic parts. Failure consists of structural danmage,
open circuits through the connector, or inability to pass the
junper wire pullout tests described in Paragraph 9.3.4 of this
speci fication.

9.5.3 Select six contacts at randomin a representative
interface. On each of these contacts attach any test cord
included with the unit as specified under normal use of that cord
and then renove the test cord as follows. On sanple 1, renove
the cord normally ten tinmes. On sanple 2, renpove the clip ten
times by jerking the test |eads straight out. In these and the
remai ning tests, do this without releasing any manual attachnent
mechani sms.  On sanple 3, renove ten tinmes by jerking dowward at
45° from hori zontal ; sanple 4, upward 45° ten tines; sanple 5,
left 45° ten times; sanple 6, right 45° ten tines. Check for
opens and damage in the test cord, clips, and cross-connect

nmodul es. Failure consists of structural danage, open circuits

t hrough the connector, or inability of nodule to pass the test
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connector reliability, junper wire pullout, and dielectric
strength tests described in Paragraphs 9.3.2, 9.3.4, and 9.4.2 of
this specification.

10. PACKAG NG AND | DENTI FI CATI ON REQUI REMENTS

10.1 Product ldentification:

10.1.1 Each housing, term nal block, or cross-connect nodul e
shall be permanently marked with the manufacturer's nane or trade
mar K.

10.1.2 The date of manufacture, nodel nunber, serial nunber and
RUS assi gned desi gnations shall be placed on a decal inside
housi ngs. The product identification nonenclature nust
correspond with the nonmenclature used in the manufacturer's

gual ity assurance program

10. 2 Packagi ng Requirenents:

10.2.1 Buried plant housings shall be packaged securely in an
environnmental ly safe container to prevent either deterioration or
physi cal danmage to the unit during shipnment, handling and

st or age.

10.2.2 The product with all the necessary parts shall be shipped
in one contalner unless significant advantages to the user can be
obt ai ned ot herwi se. Packaging of parts in the carton shall be
such that the parts becone available in the order in which they
are needed. The package should be clearly marked as to which end
to open. Packages shall be clearly |abeled, and correspond to
the nanes given in the instructions.

10. 2.3 Products packed in shipping containers shall be
cushi oned, bl ocked, braced, and anchored to prevent novenent and
damage.

10.2.4 Al products shall be secured to pallets with non-
metallic strapping. The strapping and the manner enpl oyed shal
be of sufficient quantity, width, and thickness to preclude
failure during transit and handli ng.

10.2.5 The use of shrink or stretch filmto secure the load to
the pallet is permtted. However, such filmnust be applied over
t he required strapping.

10.2.6 Containers that are too |large or heavy to be palletized,
such as crates, shall be shipped in their own containers. Wen
practical, these containers shall be provided with skids to
facilitate fork-1ift handling.
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10. 2.7 Wen packaged, the outer cartons shall neet the
requi renents of the Uniform Freight Cassification and the
Nat i onal Mdtor Freight C assification.

10.3 Contai ner Marki ng Requirenents:

10. 3.1 The package shall be readily identifiable as to the
manuf act urer, nodel nunber, date of manufacture, and seri al
nunber .

10. 3.2 The RUS assigned housi ng designation shall be stanped or
mar ked on the outside of the package container with letter and
nunber sizes | arge enough for easy identification.

10. 3.3 Each package shall be narked with its approxi mate gross
wei ght .

10.3.4 Al containers carrying delicate or fragile itens shal
be marked to clearly identify this condition.

10.3.5 Al marking shall be clear, legible, and as |arge as
space permts.

Guidance documents lack the force and effect of law, unless expressly authorized by statute
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FIGURE &

ENVIRONMENTAL TEST CHAMBER
TEMPERATURE CYCLE

Temperature
0 O
o0 140
49 120
38 100
27 30
16 o0
4 40
—/ 20 | | | | | | | |

3 0 9 12 15 18 21 24

Time (hours)

Note: Relative Humidity = 995% £ 3%
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FIGURE 4
TURNING MOMENT — POLE MOUNTED HOUSINGS

)

\\/ F

Adapter bracket
as required

<
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FIGURE S
OVERTURNING MOMENT, PAD MOUNTED HOUSINGS

15 cm (6 in) _w

-

T

.

\

Strap or other
device as
required

—

A

Notes:

1. The load "F" shall be applied perpendicular
to the cabinet width where the width is

greater than the depth.

2. 1f a foundation is used, the load "F” shall
be applied toward the edge nearest to the

cabinet

“
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FIGURE ©
MEASURING LOAD DEFLECTION
Measure deflection of housing at this point
6 cm
(2.5 in) Secure wire or cable to prevent it

\from sliding off end of housing

\:%ﬁ——l_cmd —— 5 _.load 1 —~ Load
/

/ /«—l—_ront -~ Side -~ Back
/ /

15 cm
(6 in)

Rigidly held to prevent deflection
below this point

Notes:

1. One pedestal-mounted housing of each BD classification shdll
be tested to failure in each of the directions shown above.

2. A total of three pedestal-mounted housings of each BD
classification shall be subjected to the required loads in each
direction,

5. The average load for the three directions shall not be less
than 136 kilograms (300 pounds). The minimum load shall be
113 kilograms (250 pounds).

4. Pole mounted housings shall be subjected to the same loading
criteria.
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FIGURE /
VIBRATION TEST FOR PACKAGED HOUSINGS

Acceleration (m /s?)

98.0 —
49.0 —
9.8
4.9 m/s?
4.9 I
Sweep Rate
0.1 Qctave /Min,
0.98 | | | |
1 5 10 50 100

Frequency (Hz)
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VIBRATION

Acceleration

FIGURE 8
TEST FOR UNPACKAGED HOUSINGS

(m/s?)

98.0 —
49.0 —
14.7 m /s*
9.8 —
49 —
Sweep Rate:
0.1 QOctave/Min.
098 | | |

3 10 o0 100
Frequency (Hz)
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FIGURE 9

CORNER DROP TESTS FOR PACKAGED HOUSINGS
WEIGHING MORE THAN 91 KILOGRAMS (200 POUNDS)

Hoist and Trip

Drop Height

i

T15 cm (6 in)
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FIGURE 10

FDGE DROP TEST FOR PACKAGED HOUSINIGS
WEIGHING MORE THAN 91 KILOGRAMS (200 POUNDS)

Holst and
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!
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FIGURE 11

DROP TEST FOR UNPACKAGED HOUSINGS
WEIGHING MORE THAN 23 KILOGRAMS (50 POUNDS)

= Relegse

— Lye Bolt
Drop Heignt

Hoisting Drop lest
|

- Relegse

— Lye Bolt
Drop Height

—dge and Corner Drop lest
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FIGURE 12

BINDING POST ARRANGEMENT FOR
INSULATION RESISTANCE TESTING

oleeleole ol e
TL’RF’T R .

F

48 vdc

Note: O pair specimen arrangement shown is
typical for entire (100 pair specimen
minimum) test population.
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or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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FIGURE 13
LATERAL LOADING OF BINDING POST TERMINALS

OO0 +

P = 16 kg (35 Ib)

Note: Apply load P in N, E, S, and W directions

Guidance documents lack the force and effect of law, unless expressly authorized by statute
or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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FIGURE 14
AXIAL PULLOUT OF BINDING POST TERMINALS
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P = 16 kg (35 Ib)

Guidance documents lack the force and effect of law, unless expressly authorized by statute
or incorporated into a contract. USDA may not cite, use, or rely on any guidance that is not
available through their guidance portal, except to establish historical facts.
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