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Rules and Regulations

Federal Register
Vol. 58, No. 86
Thursday, May 20, 1993

This section of the FEDERAL REGISTER
contains regulatory documents having general
applicability and legal effect, most of which
are keyed to and codified in the Code of -
Federal Regulations, which is published under
50 titles pursuant to 44 U.S.C. 1510.

The Code of Federal Regulations Is sold by
the Superintendent of Documents. Prices of
new books are listed in the first FEDERAL
REGISTER issue of each week.

DEPARTMENT OF AGRICULTURE
Rural Electrification Administration

7 CFR Part 1755

RIN 0572-AA56

REA Specification for Filled Telephone
Cables with Expanded Insulation

AGENCY: Rural Electrification
Administration, USDA.
ACTION: Final rule.

SUMMARY: The Rural Electrification
Administration (REA) amends its
regulations on Telecommunications
Standards and Specifications for
Materials, Equipment and Construction,
by rescinding REA Bulletin 345-89,
REA Specification for Filled Telephone
Cables with Expanded Insulation, PE-
89, and codifying this specification.
This revised specification updates the
end product performance requirements
of filled cables with expanded
insulation brought about through
technological advancements made
during the last five years.

EFFECTIVE DATE: June 21, 1993.
Incorporation by reference of certain
publications listed in this final rule is
approved by the Director of the Federal
Register as of June 21, 1993.

FOR FURTHER INFORMATION CONTACT:
Garnett G. Adams, Chief, Outside Plant
Branch, Telecommunications Standards
Division, Rural Electrification
Administration, room 2844, South
Building, U.S. Department of
Agriculture, Washington, DC 20250—
1500, telephone number (202) 720-
0667.

SUPPLEMENTARY INFORMATION:

Executive Order 12291

This final rule has been issued in
conformance with Executive Order .
12291 and Departmental Regulation
1512-1. This action has been classified

‘as “nonmajor” because it does not meet

the criteria for a major regulation as
established by the Order.

Executive Order 12778

This final rule has been reviewed
under Executive Order 12778, Civil
Justice Reform. If adopted, this final rule
will not: (1) Preempt any State or local
laws, regulations, or policies; (2) Have
any retroactive effect; and (3) Require
administrative proceedings before
parties may file suit challenging the
provisions of this rule.

Regulatory Flexibility Act Certification

The Administrator of REA has
determined that this proposed rule will
not have a significant impact on a

substantial number of small entities, as -

defined by the Regulatory Flexibility
Act (5 U.S.C. 601 et seq.). This final rule
involves standards and specifications,
which may increase the direct short-
term costs to the REA borrower.
However, the long-term direct economic
costs are reduced through greater
durability and lower maintenance cost
over time.

Information Collection and
Recordkeeping Requirements

In compliance with the Office of
Management and Budget (OMB)
regulations (5 CFR part 1320) which
implements the Paperwork Reduction
Act of 1980 (Pub. L. 96-511) and section
3504 of that Act, information collection
and recordkeeping requirements
contained in this final rule have been
approved by OMB under control
number 0572-0077 which expires on
January 31, 1994. Comments concerning
these requirements should be directed
to the Office of Information and
Regulator Affairs of OMB, Attention:
Desk Officer for USDA, room 3201, New
Executive Office Building, Washington,
DC 20503.

National Environmental Policy Act
Certification

The Administrator of REA has
determined that this final rule will not
significantly affect the quality of the
human environment as defined by the
National Environmental Policy Act of
1969 (42 U.S.C. 4321 et seq.). Therefore,
this action does not require an
environmental impact statement or
assessment.

Catalog of Federal Domestic Assistance

The program described by this final
rule is listed in the Catalog of Federal
Domestic Assistance programs under
No. 10.851, Rural Telephone Loans and
Loan Guarantees, and No. 10.852, Rural
Telephone Bank Loans. This catalog is
available on a subscription basis from
the Superintendent of Documents,
Unitet:}J States Government Printing
Office, Washington, DC 20402,

Executive Order 12372

This final rule is excluded from the
scope of Executive Order 12372,
Intergovernmental Consultation that
requires intergovernmental consultation
with State and local officials. A Notice
of Final rule titled Department Programs
and Activities Excluded from Executive
Order 12372 (50 FR 47034) exempts
REA and RTB loans and loan
guarantees, and RTB bank loans, to
governmental and nongovernmental
entities from coverage under this Order.

Background

REA issues publications titled
“Bulletin’ which serve to guide
borrowers regarding already codified
policy, procedures, and requirements
needed to manage loans, loan guarantee
programs, and the security instruments
which provide for and secure REA

“financing. REA issues standards and

specifications for the construction of
telephone facilities financed with REA
loan funds. REA is rescinding Bulletin
345-89, REA Specification for Filled
Telephone Cables with Expanded
Insur tion, PE-89, and codifying this
specification at 7 CFR 1755.890, REA
Specification for Filled Telephone
Cables with Expanded Insulation.

The American National Standard
Institute (ANSI) and the Insulated Cable
Engineers Association (ICEA) are
scientific and technical organizations
formed for the development of
standards on characteristics and
performance of materials, products,
systems, and services. An ANSI/ICEA
standard represents a common
viewpoint of those parties concerned
with its provisions; namely producers,
users, and general interest groups. The
standard is intended to aid industry,
government agencies, and the general
public.

It is REA policy to use the standards,
rules, and regulations of such
engineering and standards groups as
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ANS]I, the ICEA, the American Society
for Testing and Materials (ASTM), and
the various national engineering
societies, and such references as the
National Electrical Safety Code (NESC)
and the National Electrical Code (NEC),
to the greatest extent practicable as
determined by REA. REA is also guided
by OMB Circular No. A-119, Federal
Participation in the Development and
Use of Voluntary Standards in its
activities. In the absence of national
standards, or where REA determines

. that existing national standards are not
satisfactory, standards will be prepared
for material and equipment as
necessary.

On September 13, 1991, REA
published a proposed rule (56 FR
46575) to rescind REA Bulletin 345-89,
REA Specification for Filled Telephone
Cables with Expanded Insulation, PE-
89, and to incorporate by reference a
new Bulletin 1753F-208(PE-89).
Comments on this proposed rule were
due October 15, 1991. No comments
were received by this due date.
Subsequently, REA has determined that
the public interest is better served by
codifying the revised specification
rather than incorporation by reference.

Additionally, REA has determined
that by codifying the revised
specification, borrowers will be
provided with the opportunity to
increase subscriber services through
enhanced cable designs brought about
through technological advancements
made during the last five years in an
economical and efficient manner. This
specification will also allow cable
manufacturers to reduce their
production costs by providing one
uniform cable design to both REA and
non-REA telephone companies, a
practice not done before this regulation
today. This reduction in manufacturing
costs will result in lower cable costs for
borrowers without any degradation in
cable performance.

List of Subjects in 7 CFR Part 1755

Incorporation by reference, Loan
programs—communications, Reporting
and recordkeeping requirements, Rural
areas, Telephone.

For reasons set out in the preamble,
REA amends 7 CFR part 1755 as
follows:

PART 1755—TELECOMMUNICATIONS
STANDARDS AND SPECIFICATIONS
FOR MATERIALS, EQUIPMENT AND
CONSTRUCTION

1. The authority citation for part 1755
is revised to read as follows:

Authority: 7 U.S.C. 901 ef 56q., 1921 ot seq.

Page 10

§1755.97 [Amended]

2. Section 1755.97 is amended by
removing the entry REA Bulletin No.
345-89 from the table.

3. Section 1755.890 is added to read
as follows:

§1755.890 REA speclfication for filled
telephone cables with expanded insulation.

(a) Scope. (1) This section covers the
requirements for filled telephone cables
intended for direct burial installation
either by trenching or by direct plowing,
for underground application by
placement in a duct, or for aerial
installation by attachment to a support
strand.

(i) The conductors are solid copper,

- individually insulated with an extruded

cellular insulating compound which
may be either totally expanded or
expanded with a solid skin coating.

(ii) The insulated conductors are .
twisted into pairs which are then
stranded or oscillated to form a
cylindrical core.

(iii) For high frequency applications,

" the cable core may be separated into

compartments with screening shields.

{iv) A moisture resistant filling
compound is applied to the stranded
conductors completely covering the
insulated conductors and filling the
interstices between pairs and units.

(v) The cable structure is completed
by the application of suitable core
wrapping material, a flooding
compound, a shield or a shield/armor,
and an overall plastic jacket.

(2) The number of pairs and gauge
size of conductors which are used
within the REA program are provided in
the following table:

AWG 19 22 24 26
Pairs 8 8 6
12 12 12
18 18 18

25 25 25 25

50 50 50

75 7% 75

100] 100§ 100

150 | 150| 150

200 200{ 200

300 | 300f 300

400 | 400{ 400

800 | 600] 600

800| 900] 900

1000 { 1000 | 1000

1200 | 1200

1500 | 1500

1800 | 1800

2100

2400

2700

Note: Cables larger in pair sizes than thase
shown In this table must meet all requirements
of this section.

(3) Screened cable, when specified,
must meet all requirements of this
section. The pair sizes of screened
cables used within the REA program are

referenced in paragraph (e)(2)(i) of this
section.

(4) All cables sold to REA borrowers
for projects involving REA loan funds
under this section must be accepted by
REA Technical Standards Committee
“A" (Telephons). For cables
manufactured to the specification of this
section, all design changes to an
accepted design must be submitted for
acceptance. REA will be the sole
authority on what constitutes a design
change.

(S)ihtorials. manufacturing
techniques, or cable designs not
specifically addressed by this section
may be allowed if accepted by REA.
Justification for acceptance of modified
materials, manufacturing techniques, or
cable designs must be provided to
substantiate product utility and long-
term stability and endurance.

(6) The American National Standard
Institute/Insulated Cable Engineers
Association, Inc. (ANSI/ICEA) S-84—
608-1988, Standard For
Telecommunications Cable, Filled,
Polyolefin Insulated, Copper Conductor
Technical Requirements referenced
throughout this section is incorporated
by reference by REA. This incorporation
by reference was approved by the
Director of the Federal Register in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies of ANSI/ICEA S-
84-608-1988 are available for
inspection during normal business
hours at REA, room 2845, U.S.
Department of Agriculture, Washington,
DC 20250 or at the Office of the Federal
Register, 800 North Capitol Street, NW.,
suite 700, Washington, DC. Copies are
available from ICEA, P. O. Box 440,
South Yarmouth, MA 02664, telephone
number (508) 394—4424.

(7) American Society for Testing and
Materials specifications (ASTM) A 505-
87, Standard Specification for Steel,
Sheet and Strip, Alloy, Hot-Rolled and
Cold-Rolled, General Requirements For;
ASTM B 193-87, Standard Test Method
for Resistivity of Electrical Conductor
Materials; ASTM B 224-80, Standard
Classification of Coppers; ASTM B 694-
86, Standard Specification for Copper,
Copper Alloy, and Copper-Clad
Stainless Steel Sheet and Strip for
Electrical Cable Shielding; ASTM D
4565-90a, Standard Test Methods for
Physical and Environmental
Performance Properties of Insulations
and Jackets for Telecommunications
Wire and Cable; and ASTM D 4566-90,
Standard Test Methods for Electrical
Performance Properties of Insulations
and Jackets for Telecommunications
Wire and Cable referenced in this
section are incorporated by reference by
REA. These incorporations by references
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were approved by the Director of the meeting the relevant electrical specified in ANSI/ICEA S-84-608-1988,
Federal Re(gister in accordance with 5 re u)ir:ﬁlents of (tihis secticn.f nsul paragraphs 4.2 and 4.2.1.

U.S.C. 552(a) and 1 CFR part 51. Copies 9) All repaired sections of insulation ‘g

of the ASTM standards are available for must be retested in the same manner as thc(a(iir) :;;i‘;gm: f”tlht; mgggiggh

inspection during normal business originally tested for compliance with .
hours at REA, room 2845, U.S. paragra % ®)(7) of this section. count must be as follows;
Department of Agriculture, Washington, (10) The colored insulating material Grou Color of
DC 20250 or at the Office of the Federal removed from or tested on the No.p Bindings Group Pair Count
Register, 800 North Capitol Street, NW., conductor, from a finished cable, must
suite 700, Washington, DC. Copiesarea  meet the performance requirements 1 White-Blue 1-25
available from ASTM, 1916 Race Street, Specified in ANSI/ICEA S-84-608-1988, 2 White-Or- 26-50
Philadelphia, PA 19103-1187, PmsrgphS_ 3.4.1through3.46. ’ angs. .
telephone number (215) 209-5585. (c) Identification of pairs and twisting 3 White- 51-75
(b) Conductors and conductor of pairs. (1) The insulation must be Green.
insulation. (1) The gauge sizes of the colored to identify: -~ 4 White- 76-100
copper conductors covered by this (i) The tip and ring conductor of each Brown.
section must be 19, 22, 24, and 26 paiend 5 White-Slate | 101-125
American Wire Gauge (AWG). (ii) Each pair in the completed cable. 6 Red-Blue .. 126-150
(2) Each conductor must comply with (2) The colors to be used in the pairs 7 Red-Or- 151-175
the requirements specified in ANSI/ in the 25 pair group, together with the ange.
ICEA $-84-608-1988, paragraph 2.1 pair numbers must be in accordance 8 Red-Green 176-200
(3) Factory joints made in conductors  With the table specified in ANSI/ICEA 9 Red-Brown 201-225
during the manufacturing process must §-84-608-1988, paragraph 3.5. - 10 Red-Slate . 226-250
comply with the requirements specified (3) Positive identification of the tip 1 Black-Blue 251-275
in ANSI/ICEA S-84-608-1988 and ring conductors of each pair by 12 Black-Or- 276-300
aragranh 2.2 ! marking each conductor of a pair with ange.
3 (4)g¥1‘}?e raw materials used for the color of its mate is permissible. The 13 Black- 301-325
conductor insulation must comply with  method of marking must be accepted by Green.
; : : REA prior to its use. 14 Black- 326-350
the requirements specified in ANSI/ (4) Oth thods of i Brown
ICEA S-84-608-1988, paragraphs 3.1 ) tnor metnods of Brovicing .
throush 3.1.3 positive identification of the tip and 15 Black-Slate 351-375
(5) The finished conductor insulation . "8 lcon%uf;tors Oftazcll: PREA Y bet its 16 | Yelow 376-400
must com_ply with the requirements e':e]" oyed 1t accepted by priorto i 17 Yellow-Or- 401—425
;ﬁ:‘gﬁ:ﬁh‘:;‘?zsglmz 3 ‘;’3‘;‘208_1988' (5) The.insulated conductors must be ® Ye?llc‘)g:. 426450
(Gl Fege s e twisted into pairs. - |
an overall iameter gromor han &) onder to provido suffictently o | S| o
millimeters (mm) (0.081 inch (in.)). lx:xlgls‘tf: sds;:ilk 1:31:1;1 ::éélll: :u(‘:;g,ll:(:) Brown.
(7) A permissible overall performance ooy "o gx(:itance unbalance and 20 Yellow- 476-500
level of faults in conductor insulation crosstalk logs uirements of Slate.
must average not greater than one fault aragraphs (k)(ms‘} (&)(6), and (k)(8) this 21 Violet-Blue 501-525
per 12,000 conductor meters (40,000 PP  (NO), 22 | Violet-Or- 526-550
ggﬁgﬁgg; feet) fgr each gauge of (7) The average length of pair twists 23 V‘Oagg_e' §51-575
(i) ALl insulated conductors must be in any p:;r in the finished cebfle, when Green.
continuously tested for insulation faults ;near{;lxre on any 3 mehe{ﬁlo oot) ¢ 2 Violet- 576-600
during the twinning operation with a engiﬁ.er‘xiuix:t :ﬁtsﬁtggA S g xgggreggxé : Brown.
method of testing acceptable to REA. ;g?: aph 3.5. " T ) .
The length count and number of faults (dﬂ‘orm ir.rg of the cable core. (1) (7) The use of the white unit binder
must be recorded. The information must Ty; s Y in cables of 100 pairs or less is optional.
€ L 'wisted pairs must be assembled in ; .
be retained for a period of 6 months and  gych a way as to form a substantially (8) When desired for manufacturing
be available for review by REA when cylindrical group. reasons, two or more 25 pair groups may
uested. . (2) When desired for lay-up reasons,  be bound together with nonhygroscopic
1i) The voltages for determining the basic group may be divided into two and nonwicking threads or tapes into a
compliance with the requirements of or more subgroups called units. super-unit. Threads or tapes must meet
this section are as follows: {3) Each group, or unit in a particular  the requirements specified in paragraph
group, must be enclosed in bindings of  (4)(5) of this section. The group binders
AWG Vol?a!'e:‘s ?ﬁggg}ts) the colors indicated for its particular and the super-unit binders must be
¢ pair count. The pair count, indicated by  ¢5)or coded such that the combination
19 45 the COIO:? of m?"g’.ho‘nh".‘“m be n  ©f the two binders must positively
22 3.6 consecutive as indicated in paragrap f3 :
gd : : 3.2 (d)(6) of this section through units in a :::;2:’?5 (;;’:il: gzrsml:;l;ngrtl‘;gl::a%‘l? ;: ;:{-
6 24 group. i bt ’
. mP The filling compound must be unit binders must be of the color shown
_ (8) Repairs to the conductor applied to the cable core in such away  in the following table:
insulation during manufacture are as to provide as near a completely filled

permissible. The method of repair must  core as is commercially practical.
be accepted by REA prior to its use. The (5) Threads-and tapes used as binders
repaired insulation must be capable of  must comply with the requirements
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Super-Unit Binder Colors (iv) The colors used for the service that voids or air spaces existing between
pairs must be in accordance with the the core and the inner side of the core
Pair Numbers Binder Color requirements of paragraph (b)(5) of this  wrap are minimized.
section. The color code used for the (h) Flooding comfaund. (1) Sufficient
mzoo WM""" service pairs together with the service flooding compound must be applied on
1201-1800 ~ Black Pair number are shown in the following  all sheath interfaces so that voids and
1801-2400 Yeliow table: air spaces in these areas are minimized.
2401-3000 Violet : When the optional armored design is
3001-3600 Blue Color Code For Service Pairs used, the flooding compound must be
36014200 Orange applied between the core wrap and
4201-4800 Green oo vice shield, between the shield and armor,
48012338 Bé’m Pair No. and between the armor and the jacket so
5401 that voids and air spaces in these areas

(9) Color binders must not be missing
for more than 80 meters (300 feet) from
any 25 pair group or from any subgroup
used as part of a super-unit. At any
cable cross-section, no adjacent 25 pair
groups and no more than one subgroup
of any super-unit may have missing
binders. In no case must the total
number of missing binders exceed three.
Missing super-unit binders must not be
permitted for any distance.

(10) Any reel of cable which contains
missing binders must be labeled
indicating the colors and location of the
binders involved. The labeling must be
applied to the reel and also to the cable.

e) Screened cable. (1) Screened cable
must be constructed such that a
metallic, internal screen(s) must be
provided to separate and provide
sufficient isolation between the
compartments to meet the requirements
of this section.

(2) At the option of the user or
manufacturer, identified service pairs
rroviding for voice order and fault

ocation may be placed in screened
cables.

(i) The number of service pairs
provided must be one per twenty-five
operating pairs plus two for a cable size
up to and including 400 pairs, subject
to a minimum of four service pairs.The
pair counts for screened cables are as
follows:

Screened Cable Pair Counts
Cartlor Pair | oo o paig | Total Pair
24 4 28
50 4 54
100 ) 8 106
150 8 158
200 10 210
300 14 314
400 .18 418

(ii) The service pairs must be equally
divided among the compartments. The
color sequence must be repeated in each
compartment.

(i) The electrical and physical
characteristics of each service pair must
meet all the requirements set forth in
this section.

CONDON WA -

(3) The screen tape must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraphs 5.1
through 5.4.

(4) The screen tape must be tested for
dielectric strength by completely
removing the protective coating from
one end to be used for grounding

pmjfoses.

(i) Using an electrode, over a 30
centimeter (1 foot) length, apply a direct
current (dc) voltage at the rate of rise of
500 volts/second until failure.

(ii) No breakdown should occur below
8 kilovolts.

() Filling compound. (1) After or
during the stranding operation and prior
to application of the core wrap, filling
compound must be applied to the cable
core. The compound must be as nearly
colorless as is commercially feasible and
consistent with the end product
requirements and pair identification.

2) The filling compound must
comply with the requirements specified
in ANSVICEA S-84-608-1988,
paragraphs 4.4 through 4.4.4.

(3) The individual cable manufacturer
must satisfy REA that the filling
compound selected for use is suitable
for its intended application. The filling
compound must be applied to the cable
in such a manner that the cable
components will not be degraded.

Core wrap. (1) The core wrap must
comply with the requirements specified
in ANSI/ICEA-S-84-608-1988,
paragraph 4.3.

{2) If required for manufacturing
reasons, white or colored binders of
nonhygroscopic and nonwicking
material may be applied over the care
and/or wrap. Whean used, binders must
moet the requirements specified in
paragraph {(d)(s) of this section.

(3F§ufﬁdem filling compound must
have been applied to the core wrap so

are minimized. The use of floodant over
the outer metallic substrate is not
required if uniform bonding, per
paragraph (i)}(7) of this section, is
achieved between the plastic-clad metal
and the jacket.

(2) The flooding compound must
comply with the requirements specified
in ANSVICEA S-84-608-1988,
paragraph 4.5 and the jacket slip test
requirements of appendix A, paragraph
(HI)(5) of this section.

(3) The individual cable manufacturer
must satisfy REA that the flooding
compound selected for use is acceptable
for the application.

(i) Shield and optional armor. (1) A
single corrugated shield must be applied
longitudinally over the core wrap.

{(2) For unarmored cable the shield
overlap must comply with the
requirements specified in ANSVICEA S-
84-608-1988, paragraph 6.3.2. Core
diameter is defined as the diameter
under the core wrap and binding.

(3) For cables containing the coated -
aluminum shield/coated steel armor
(CACSP) sheath design, the coated
aluminum shield must be applied in
accordance with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 6.3.2, Dual Tape Shielding
System. )

(4) General requirements for
application of the shielding material are
as follows:

(i) Successive lengths of shielding
tapes may be joined during the
manufacturing process by means of cold
weld, electric weld, soldering with a
nonacid flux or other acceptable means.

(ii) Shield splices must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraph 6.3.3.

{iii) The corrugations and the
application process of the coated
aluminum and copper bearing shields
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 6.3.1.

(iv) The shielding material must be
applied in such a manner as to enable
the cable to pass the cold bend test
specified in paragraph (1)(3) of this
section,
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{5) The following is a list of (B) The thickness of the copper clad (2) The raw materials used for the
acceptable materials for use as cable alloy steel tape must comply with the cable jacket must comply with the
shielding. Other types of shielding requirements specified in (5)(v)(B) of requirements specified in ANSI/ICEA S-
materials may also be used provided this section. 84-608-1988, ph7.2.1.

they are accepted by REA prior to their
. use.

Resistant
Standard Cable Gopher Ros

8-mil Coated Alu-
minum!
S-mil Copper

10-mil Copper -

7-mil Alloy 194

6-mil Alioy 194

8-mil Coated Alu-
minum!

and 6-mil Coated
Steel!

Dimensions of uncoated metal.

(i) The 8-mil aluminum tape must be
plastic coated on both sides and must
comply with the requirements of ANSV/
ICEA §-84-608-1988, paragraph 6.2.2.

(ii) The 5-mil copper tape must
comply with the requirements specified
in ANSV/ICEA S-84-608-1988,
paragraph 6.2.3.

(iii) The 10-mil copper tape must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 6.2.4.

" (iv) The 6-mil copper clad stainless
steel tape must comply with the
requirements specified in ANSIVICEA S-
84-608-1988, paragraph 6.2.5.

(v) The 5-mil copper clad stainless
steel tape must be in the fully annealed
condition and must conform to the
requirements of American Society for
Testing and Materials {ASTM) B 694~
86, with a cladding ratio of 16/68/16.

(A) The electrical conductivity of the’
clad tape must be a minimum of 28
percent of the International Annealed
Copper Standard (IACS) when measured
per ASTM B 193-87.

(B) The tape must be nominally 0.13
millimeter (0.005 inch) thick with a
minimum thickness of 0.11 millimeter
(0.0045 inch).

(vi) The 5-mil copper clad alloy steel
tape must be in the fully annealed
condition and the copper component
must conform to the requirements of
ASTM B 224-80 and the alloy steel
component must conform to the
requirements of ASTM A 505-87, with
a cladding ratio of 16/68/18.

(A) The electrical conductivity of the
copper clad alloy steel tape must
comply with the requirement specified
in (5)(v}(A) of this section.

Page 13

(vii) The 6-mil and 7-mil 184 copper
alloy tapes must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.2.6,

(6) The corrugation extensibility of
the coated aluminum shield must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 6.4.

(7) When the jacket is bonded to the
lastic coated aluminum shield, the
ond between the jacket and shield

must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 7.2.6. .

(8) A single plastic coated steel
corrugated armor must be applied
longitudinally directly over the coated
aluminum shield listed in paragraph
(i)(5) of this section with an overlap
complying with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 6.3.2, Outer Steel Tape.

(9) Successive lengths of steel
armoring tapes may be joined during the
manufacturing process by means of cold
weld, electric weld, soldering with a
nonacid flux or other acceptable means.
Armor splices must comply with the
breaking strength and resistance
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.3.3.

(10) The corrugations and the
application process of the coated steel
armor must comply with the
requirements specified in ANSI/ICEA S-
84-608~1988, paragraph 6.3.1.

(i) The corrugations of the armor tape
must coincide with the corrugations of
the coated aluminum shield.

(ii) Overlapped portions of the armor
tape must be in register (corrugations
must coincide at overlap) and in contact
at the outer edge.

(11) The armoring material must be so
applied to enable the cable to pass the
cold bend test specified in paragraph
(1)(3) of this section.

(12) The 6-mil steel tape must be
electrolytic chrome coated steel (ECCS)
plastic coated on both sides and must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 6.2.8.

(13) When the jacket is bonded to the

_plastic coated steel armor, the bond
etween the jacket and armor must
comply with the requirement specified
in ANSI/ICEA-S-84-608-1988,
paragraph 7.2.6.

(j) Cable jacket. (1) The jacket must
comply with the requirements specified
in ANSU/ICEA S-84-608-1988,

paragraph 7.2.

paragra

(3) Jacketing material removed from or
tested on the cable must meet the
performance re ments specified in
ANSVICEA S-84-608-1988, paragraphs
7.2.3and 7.2.4.

(4) The thickness of the jacket must
comply with the requirements specified
in ANSVICEA S-84-608-1988,
paragraph 7.2.2.

(k) Electrical requirements—{1)
Conductor resistance. The direct current
resistance of any conductor in a
completed cable and the average ‘
resistance of all conductors in a Quality
Control Lot must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.1.

(2) Resistance unbalance. (i) The
direct current resistance unbalance
between the two conductors of any pair
in a completed cable and the average
resistance unbalance of all pairs in a
completed cable must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.2.

(ii) The resistance unbalance between
tip and ring conductors shall be random
with respect to the direction of
unbalance. That {s, the resistance of the
tip conductors shall not be consistently
higher with respect to the ring
conductors and vice versa.

(3) Mutual capacitarice. The average
mutual capacitance of all pairs in a
completed cable and the individual
mutual capacitance of any pair in a
completed cable must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.3.

{4) Capacitance difference. (i) The
capacitance difference for completed
cables having 75 pairs or greater must
comply with the requirement specified
in ANSVICEA S-84-608-1988,
paragraph 8.4.

(ii) When measuring screened cable,
the inner and outer pairs must be
selected from both sides of the screen.

(5) Pair-to-pair capacitance
unbalan i) Pair-to-pair. The
capacitance unbalance as measured on
the completed cable must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraph 8.5, -

(ii) Screened cable. In cables with 25
pairs or less and within each group of
multigroup cables, the pair-to-pair
capacitance unbalance between any two
pairs in an individual compartment
must comply with the requirements
specified hln ANSU/ICEA S-84-608-1088,

aragraph 8.5. The pair-to-pair
gapacitance unbalaxll’ees to be considered
must be: '
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(A) Between pairs adjacent in a layer
in an individual compartment;

(B) Between pairs in centers of 4 pairs
or less in an individual compartment;

and

(C) Between pairs in adjacent layers in
an individual compartment when the
number of pairs in the inner (smaller)
layer is 6 or less. The center is counted
as a layer.

(iii) In cables with 25 pairs or less, the
root-mean-square (rms) value is to
include all the pair-to-pair unbalances
measured for each compartment
separately.

iv) In cables containing more than 25
pairs, the rms value must include the
pair-to-pair unbalances in the separate
compartments.

(6} Pair-to-ground capacitance
unbalance—(i) Pair-to-ground. The
capacitance unbalance as measured on
the completed cable must comply with
the requirements specified in ANSI/
ICEA S5-84-608-1988, paragraph 8.6.

(ii) When measuring pair-to-ground
capacitance unbalance all pairs except
the pair under test are grounded to the
shield and/or shield/armor except when
measuring cables containing super units
in which case all other pairs in the same
super unit must be grounded to the
shield.

(iii) The screen tape must be left
floating during the test.

(iv) Pair-to-ground capacitance
unbalance may vary directly with the
length of the cable.

(7) Attenuation. (i) For nonscreened
and screened cables, the average
attenuation of all pairs on any reel when
measured at 150 and 772 kilohertz must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 8.7, Foam and/or Foam-Skin
Column.

(ii) For T1C type cables over 12 pairs,
the maximum average attenuation of all
pairs on any reel must not exceed the
values listed below when measured at a
frequency of 1576 kilohertz at or
corrected to a temperature of 20 + 1°C.
The test must be conducted in
accordance with ASTM D 4566-90.

(if) The near-end power sum crosstalk
loss (NEXT) as measured on completed
cable must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.8, NEXT
Table.

(iii) Screened cable. (A) For screened
cables the NEXT as measured on the
completed cable must comply with the
requirements specified in ANSVICEA S-
84-608-1988, paragraphs 8.9 and 8.9.1.

(B) For T1C screened cable the NEXT
as measured on the completed cable
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraphs 8.9 and 8.9.2.

(9) Insulation resistance. The
insulation resistance of each insulated
conductor in a completed cable must
comply with the requirement specified
in ANSI/ICEA S-84-608-1988,
paragraph 8.11.

(10) High voltage test. (i) In each
length of completed cable, the
insulation between conductors must
comply with the requirements specified
in ANSV/ICEA S-84-608-1988,
paragraph 8.12, Foam and/or Foam-Skin
Column.

(ii) In each length of completed cable,
the dielectric between the sgxield and/or
armor and conductors in the core must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 8.13, Single Jacketed, Foam
and/or Foam-Skin Column. In screened
cable the screen tape must be left
floating.

(iii) Screened cable. (A) In each length
of completed screened cable, the
dielectric between the screen tape and
the conductors in the core must comply
with the requirement specified in ANSI/
ICEA S-84-608-1988, paragraph 8.14.

(B) In this test, the cable shield and/
or armor must be left floating.

(11) Electrical variations. (i) Pairs in
each length of cable having either a
ground, cross, short, or open circuit
condition will not be permitted.

(ii) The maximum number of pairs in
a cable which may vary as specified in
paragraph (k)(11)(iii) of this section
from the electrical parameters given in

(iii) Parameter variations. (A)

Capacitance unbalance-to-ground. If the
cable fails either the maximum
individual pair or average capacitance
unbalance-to-ground requirement and
all individual pairs are 3937 picofarad/
kilometer (1200 picofarad/1000 feet) or
less, the number of pairs specified in
garagraph (k)(11)(ii) of this section may
e eliminated from the average and
maximum individual calculations.

(B) Resistance unbalance. Individual

pair of 7 percent for all gauges.

(C) Conductor resistance, maximum.

The following table shows maximum
conductor resistance:

AWG

19
22
24
26

o | (ohms/
ometor | 1000
feet)

29.9 (9.1).
60.0 (18.3)
94.5 (28.8)
151.6 (46.2)

Note: REA recognizes that in large pair

. count cable (600 pair and above) a cross,

short, or open circuit condition occasionally

may devslop in a

air which does not affect

the performance ot the other cable pairs. In
these circumstances rejection of “the entire
cable may be economicalily unsound or repairs
may be impractical. In such circumstances the
manufacturer may desire to negotiate with the
customer for acceptance of the cablie. No
more than 0.5 percent of the pairs may be

involved.
(1) Mechanical requirements—(1)

Compound flow test. All cables
manufactured in accordance with the
requirements of this section must be
capable of meeting the compound flow
test specified in ANSI/ICEA S-84-608—
1988, paragraph 9.1 using a test
temperature of 80 £ 1°C.

(2) Water penetration test. All cables

manufactured in accordance with the
requirements of this section must be
capable of meeting the water

enetration test specified in ANSI/ICEA

-84-608-1988,
(3) Cable cold

aragraph 9.2.
gemﬂest. All cables

manufactured in accordance with the
requirements of this section must be
capable of meeting the cable cold bend
test specified in ANSI/ICEA S-84-608-
1988, paragraph 9.3.

Maximum Aver- this section are listed below. These pairs ,
aga;‘l Atienuation may be excluded from the arithmetig (4) Cable impact test. All cables
AWG decibelkilometer calculation. manufactured in accordance with the
(dB/km) (decibel/ requirements of this section must be
mile) Maximum  capable of meeting the cable impact test
TR 14.9 (24.0) : Number of SPBC'ﬁedh‘g QNSMCEA §-84-608-1988,
i aragraph 9.4.
gﬁ ...................................... g; g E%g} Nominal Pair Count el:ggggg P s ]S;nget notch test (CACSP sheath
Variation  ©nly). All cables utilizing the coated
(8) Crosstalk loss. (i) The equal level aluminum/coated steel sheath (CACSP) ,
far-end power sum crosstalk loss (FEXT) 1 design manufactured in accordance
as measured on the completed cable 2 with the requirements of this section
must comply with the requirements 3 must be-capable of meeting the jacket
specified in ANSI/ICEA S-84-608-1988, 4 notch test specified in ANSV/ICEA S-84—
paragraph 8.8, FEXT Table. 6 608-1988, paragraph 9.5.
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(6) Cable torsion test (CACSP sheath
only). All cables utilizing the coated
aluminum/coated steel sheath (CACSP)
design manufactured in accordance
with the requirements of this section .
must be capable of meeting the cable
torsion test specified in ANSI/ICEA S-
84-608-1988, paragraph 9.6.

(m) Sheath slitting cord {optional). (1)
Sheath slitting cord may be used in the
cable structure at the option of the
manufacturer unless specified by the
end user. )

(2) When a sheath slitting cord is used
it must be nonhygroscopic and
nonwicking, continuous throughout a
length of cable and of sufficient strength
to open the sheath without breaking the
cord.

(n) Identification marker and length
marker. (1) Each length of cable must be
identified in accordance with ANSI/
ICEA S-84-608-1988, phs 10.1
through 10.1.4. The color of the ink
used for the initial outer jacket marking
must be either white or silver,

(2) The markings must be printed on
the jacket at regular intervals of not
more than 0.6 meter (2 feet).

(3) The completed cable must have
sequentially numbered length markers
in accordance with ANSI/ICEA S-84—
608-1988, paragraph 10.1.5. The color
of the ink used for the initial outer

' jacket marking must be either white or
silver.

(o) Preconnectorized cable {optional).
(1) At the option of the manufacturer
and upon request by the purchaser,
cables 100 pairs and larger may be
factory terminated in 25 pair splicing
modules. -

(2) The splicing modules must meet
the requirements of REA Bulletin 345-
54, PE-52, REA Specification for
Telephone Cable Splicing Connectors
(Incorporated by Reference at
§1755.97), and{)e accepted by REA
prior to their use. :

(p) Acceptance testing and extent of
testing. (1) The tests described in
appendix A of this section are intended
for acceptance of cable designs and
major modifications of accepted
designs. What constitutes a major
modification is at the discretion of REA.
These tests are intended to show the
inherent capability of the manufacturer
to producs cable products having long
life and stability. -

(2) For initial acceptancs, the
manufacturer must submit:

(i) An original signature certification

- that the product fully complies with

(iv) A certification that the product
does or does not comply with the
domestic origin manufacturing
provisions of the *“Buy American"
requirements of the Rural Electrification
Act 0f 1938 (7 U.S.C. 901 et seq.);

(v) Written user testimonials
concerning field performance of the
product; and

(vi) Other nonproprietary data
deemed necessary by the Chief, Outside
Plant Branch (Telephone).

(3) For requalification acceptancs, the
manufacturer must submit an original
signature certification that the product
fully complies with each section of the
specification, excluding the
Qualification Section, and a certification
that the product does or does not
comply with the domestic origin
manufacturing provisions of the “Bu
American’ requirements of the Rura
Electrification Act of 1938 (7 U.S.C. 901
et seq.), for acceptance by August 30 of
each year. The required data must have
been gathered within 90 days of the
submission. If the initial acceptance of
a product to this specification was
within 180 days of August 30, then
requalification for that product will not
be required for that year.

(4) Initial and requalification
acceptance requests should be
addressed to:

Chairman, Technical Standards Committee
“A" (Telephone), Telecommunications
Standard Division, Rural Electrification
Administration, Washington, DC 20250
1500.

(5) Tests on 100 percent of completed
cable. (i) The shield and/or armor of
sach length of cable must be tested for
continuity in accordance with ANSY/
ICEA $-84-608-1988, paragraph 8.16.

(ii) The screen tape of each length of
screened cable must be tested for
continuity in accordance with ANSY/
ICEA S-84~-608-1988, paragraph 8.16.

(iii) Dielectric strength between
conductors and shield and/or armor
must be tested to determine freedom
from grounds in accordance with
paragraph (k)(10)(ii) of this section.

(iv) Dielectric strength between
conductors and screen tape must be
tested to determine freedom from
grounds in accordance with paragraph
(k)(10)(iii) of this section.

" (v) Each conductor in the completed
cable must be tested for continuity in
accordance with ANSI/ICEA S-84-608—
1988, paragraph 8.16.

(vi) Dielectric strength between
conductors, in each length of completed

(vii) Each conductor in the completed
preconnectorized cable must be tested
for continuity.

(viii) Each length of completed
})roconnoctorized cable must be tested

or split pairs.

-(ix) The average mutual capacitance
must be measured on all cables. If the
average mutual capacitance for the first
100 pairs tested from randomly selected
groups is between 50 and 53
nanofarads/kilometer (nF/km) (80 and
85 nanofarad/mile), the remainder of the
pairs need not be tested on the 100 '
percent basis (See paragraph (k)(3) of
this section).

(6) Capability tests. Tests on a quality
assurance basis must be made as
frequently as is required for each
manufacturer to determine and maintain
compliance with: .

(i) Performance requirements for
conductor insulation, jacketing material,
and filling and flooding compounds;

(ii) Bonding properties of coated or
laminated shielding and armoring
materials and performance requirements
for screen tape;

(iti) Sequential marking and lsttering;

(iv) Capacitancs difference,
capacitance unbalancs, crosstalk, and
attenuation;

{v) Insulation resistance, conductor
resistance, and resistance unbalance;

(vi) Cable cold bend and cable impact
tests;

(vii) Water penetration and compound
flow tests; and

(viii) Jacket notch and cable torsion
tests.

(q) Summary of records of electrical
am? physical tests. (1) Each
manufacturer must maintain suitable
summary records for a period of at least
3 years of all electrical and physical
tests required on completed cable by
this section as set forth in paragraphs
(p)(5) and (p)(6) of this section. The test
data for a particular reel must be in a
form that it may be readily available to
the purchaser or to REA upon request.

(25, Measurements and computed
values must be rounded off to the
number of places or figures specified for
the requirement according to ANSI/
ICEA S-84-608-1988, paragraph 1.3.

(r) Manufacturing irregularities. (1)
Repairs to the shield and/or armor are
not permitted in cable supplied to end
users under this section.

(2) Minor defects in jackets (defects
having a dimension of 3 millimeters
(0.125 inch.) or less in any direction)
may be repaired by means of heat fusing
in accordance with good commercial

each section of the specification; cable, must be tested to insure freedom  practices utilizing sheath grade
{ii) Qualification Test Data, per from shorts and crosses in each length  compounds.
appendix A of this section; of completed cable in accordance with (s) Preparation for shipment. (1) The
(iii) To periodic plant inspections; paragraph (k)(10)(i) of this section. «able must be shipped on reels. The
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diameter of the drum must be large
enough to prevent damage to the cable
from reeling or unreeling. The reels
must be substantial and so constructed
as to prevent damage to the cable during
shipment and handling.

(2) The thermal wrap must comply
with the requirements of ANSI/ICEA S-
84-608—1988, paragraph 10.3. When a
thermal reel wrap is supplied, the wrap
must be applied to the reel and must be
suitably secured in place to minimize
thermal exposure to the cable during
storage and shipment. The use of the
thermal reel wrap as a means of reel
protection will be at the option of the
manufacturer unless specified by the
end user. :

(3) The outer end of the cable must be
securely fastened to the reel head so as
to prevent the cable from becoming
loose in transit. The inner end of the
cable must be securely fastened in such
a way as to make it readily available if
required for electrical testing. Spikes,
staples, or other fastening devices which
penetrate the cable jacket must not be
used. The method of fastening the cable
ends must be acceptable to REA and
accepted prior to its use.

(4) Each length of cable must be
wound on a separate reel unless
otherwise specified or agreed to by the
purchaser.

(5) The arbor hole must admit a
spindle 63 millimeters (2.5 inches) in
diameter without binding. Steel arbor
hole liners may be used but must be
accepted by REA prior to their use.

(6} Each reel must be plainly marked
to indicate the direction in which it
should be rolled to Frevent loosening of
the cable on the reel.

(7) Each reel must be stenciled or
labeled on either one or both sides with
the information specified in ANSI/ICEA
S-84-608-1988, paragraph 10.4 and the
REA cable designation:

Cable Designation

BFCE

Cable Construction

Pair Count

Conductor Gauge

E = Expanded Insulation

A = Coated Aluminum Shield

C = Copper Shield

Y = Gopher Resistant Shield

X = Armored, Separate Shield

H = T1 Screened Cable

H1C = T1C Screened Cable

P = Preconnectorized

Example: BFCEXH100-22

Buried Filled Cable, Expanded Insulation,
Armored (w/separate shield), T1 Screened
Cable, 100 pair, 22 AWG.

(8) When cable manufactured to the
requirements of this specification is
shi&pad. both ends must be equipped
with end caps acceptable to REA. s

(9) When preconnectorized cables are
shipped, the splicing modules must be
protected to prevent damage during
shipment and handling. The protection
method must be acceptable to REA and
accepted prior to its use.

(10) All cables ordered for use in
underground duct applications must be
equipped with a factory-installed
pulling-eye on the outer end in .
accordance with ANSI/ICEA S-84-608—
1988, paragraph 10.5.2. .

(The information and recordkeeping
requirements of this section have been
approved by the Office of Management and
Budget (OMB) under the Control Number
0572-0077.) )

~ Appendix A to 7 CFR 1755.890—

Qualification Test Methods

(I) The test procedures described in this
appendix are for qualification of initial cable
designs and major modifications of accepted
designs. Included in (V) of this appendix are
suggested formats that may to be used in
submitting test results to REA.

(I1) Sample selection and preparation. (1)
All testing must be performed on lengths
removed sequentially from the same 25 pair,
22 gauge jacketed cable. This cable must not
have been exposed to temperatures in excess
of 38°C since its initial cool down after
sheathing. The lengths specified are
minimum lengths and if desirable from a
laboratory testing standpoint Jonger lengths
may be used.

(a) Length A must be 10 + 0.2 meters (33
+ 0.5 feet) long and must be maintained at 23
1 3°C. One length is required.

(b) Length B must be 12 1 0.2 meters (40
+ 0.5 feet) long, Prepare the test sample by
removing the jacket, shield or shield/armor,
and core wrap for a sufficient distance on
both ends to allow the insulated conductors
to be flared out. Remove sufficient conductor
insulation so that appropriate electrical test
connections can be made at both ends. Coil
the sample with a diameter of 15 to 20 times
its sheath diameter. Three lengths are
required.

(c) Length C must be one meter (3 feet)
long. Four lengths are required.

{d) Length D must be 300 millimeters (1
foot) long. Four lengths are required.

(e) Length E must be 600 millimeters (2
feet) long. Four lengths are required.

() Length F must be 3 meters (10 feet) long
and must be maintained at 23 + 3°C for the
duration of the test. Two lengths are
required.

(2) Data reference temperature. Unless
otherwise specified, all measurements must
be made at 23 + 3°C.

(II1) Environmental tests—(1) Heat aging
test—(a) Test samples. Place one sample each
of lengths B, C, D, and E in an oven or
environmental chamber. The ends of Sample
B must exit from the chamber or oven for
electrical tests. Securely seal the oven exit
holes.

(b) Sequence of tests. The samples are to
be subjected to the following tests after
conditioning:

(1) Water Immersion Test outlined in (1H)}(2)
of this appendix; )

(ii) Water Penetration Test outlined in
(111)(3) of this appendix;

(iti) Insulation Compression Test outlined
in (111)(4) of this appendix; and

(iv) Jacket Slip Strength Test outlined in
(d11)(5) of this appendix.

(c) Initial Measurements. (i) For Sample B
measure the open circuit capacitance for each
odd numbered pair at 1, 150, and 772
kilohertz, and the attenuation at 150 and 772
kilohertz after conditioning the sample at the
data reference temperature for 24 hours.
Calculate the average and standard deviation
for the data of the 13 pairs on a per kilometer
or (on a per mile) basis.

(i) The attenuation at 150 and 772
kilohertz may be calculated from open circuit
admittance (Yoc) and short circuit
impedance (Zsc) or may be obtained by direct
measurement of attenuation.

(iii) Record on suggested formats in (V) of
this appendix or on other easily readable
formats.

(d) Heat conditioning. (i) Immediately after
completing the initial measurements,
condition the sample for 14 days at a
temperature of 65  2°C.

(ii) At the end of this period note any
exudation of cable filler. Measure and
calculate the parameters given in (I11)(1)(c} of
this appendix. Record on suggested formats
in (V) of this appendix or other easily
readable formats.

(iii) Cut away and discard a one meter (3
foot) section from each end of length B.

(e) Overall electrical deviation. (i) Calculate
the percent change in all average parameters
between the final parameters after
conditioning and the initial parameters in
(1I1)(1)(c) of this appendix.

(ii) The stability of the electrical
parameters after completion of this test must
be within the following prescribed limits:

(A) Capacitance. The average mutual
capacitance must be within 5 percent of its
original value;

{B) The change in average mutual
capacitance must be less than 5 percent over
frequency 1 to 150 kilohertz; and

(C) Attenuation. The 150 and 772 kilohertz
attenuation must not have increased by more
than 5 percent over their original values.

(2) Water immersion electrical test—(a)
Test sample selection. The 10 meter (33 foot)
section of length B must be tested.

(b) Test sample preparation. Prepare the

- sample by removing the jacket, shield or

shield/armor, and core wrap for sufficient
distance to allow one end to be accessed for
test connections. Cut out a series of 6
millimeter (0.25 inch.) diameter holes along
the test sample, at 30 centimeters (1 foot)
intervals progressing successively 90 degrees
around the circumference of the cable.
Assure that the cable core is exposed at each
hole by slitting the core wrapper. Place the
prepared sample in a dry vessel which when
filled will maintain a one meter (3 foot) head
of water over 6 meters (20 feet) of uncoiled
cable. Extend and fasten the ends of the cable
so they will be above the water line and the
pairs are rigidly held for the duration of the
test.

(c) Capacitance testing. Measure the initial
values of mutual capacitance of all odd pairs
in each cable at a frequency of 1 kilohertz
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before filling the vessel with water. Be sure
the cable shield or shield/armor is grounded
to the test equipment. Fill the vessels until
there is a one meter (3 foot) head of water on
the cables. .

(i) Remeasure the mutual capacitance after
the cables have been submerged for 24 hours
and again after 30 days.

(ii) Record each sample separately on
suggested formats attached or on other easily
readable formats.

(d) Overall electrical deviation. (i)
Calculate the percent change in all average
parameters between the final parameters after
conditioning with the initial parameters in
(111}(2)(c) of this appendix.

(ii) The average mutual cagacitsmca must
be within 5 percent of its original value.

(3) Water penetration testing. (a) A
watertight closure must be placed over the
jacket of length C. The closure must not be
placed over the jacket so tightly that the flow
of water through pre-existing voids of air
spaces is restricted. The other end of the
sample must remain open.

{b) Test per Option A or Option B—{i}
Option A. Weigh the sample and closure
prior to testing. Fill the closure with water
and place under a continuous pressure of 10
4 0.7 kilopascals (1.5 £ 0.1 pounds per square
inch gauge) for one hour. Collect the water
leakage from the end of the test sample
during the test and weigh to the nearest 0.1
gram. Immediately after the one hour test,
seal the ends of the cable with a thin layer
of grease and remove all visible water from
the closure, being careful not to remove water

. that penetrated into the core during the test.
Reweigh the sample and determine the
weight of water that penetrated into the core.
The weight of water that penetrated into the
core must not exceed 6 X

(ii) Option B. Fill the closure with a 0.2
gram sodium fluorscein per liter water
solution and apply a continuous pressure 10
1 0.7 kilopascals (1.5 £ 0.1 pounds per square
inch gauge) for one hour. Catch and weigh
any water that leaks from the end of the cable
during the one hour period. If no water leaks
from the sample, carefully remove the water
from the closure. Then carsfully remove the
jacket, shield or shield/ armor, and core wrap
one at a time, examining with an ultraviolet
light source for water penetration. After
removal of the core wrap, carefully dissect
the core and examine for water penetration
within the core, Where water penetration is
observed, measure the penetration distance.
The distance of water penetration into the
core must not exceed 127 millimeters (5.0
inches).

(4) Insulation compression test—{a) Test
sample D. Remove jacket, shield or shield/
armor, and core wrap being careful not to
damage the conductor insulation. Remove

~one pair from the core and carefully separate,
wipe off core filler and straighten the
insulated conductors. Retwist the two
insulated conductors together under
sufficient tension to form 10 evenly spaced
360 degree twists in a length of 10
centimeters (4 inches).

(b) Sample testing. Center the mid 50
millimeters (2 inches) of the twisted pair
between 2 smooth rigid parallel metal plates
that are 50 millimeters x 50 millimeters (2

Page 17

inches x 2 inches). Apply a 1.5 volt direct
current potential between the conductors,
using a light or buzzer to indicate electrical
contact between the conductors. Apply a
constant load of 67 newtons (15 pound-force)
on the sample for one minute and monitor for
evidence of contact between the conductors.
Record results on suggested formats in (V) of
this appendix or on other easily readable
formats.

(5) Jacket slip strength test—{a) Sample
selection. Test Sample E from (111j(1){a) of
this appendix.

(b) Sample preparation. Prepare test
sample in accordance with the procedures
specified in ASTM D 4565-90a.

(c) Sample conditioning and testing.
Remove the sample from the tensile tester
prior to testing and condition for one hour at
50 £ 2°C. Test immediately in accordance
with the procedures specified in ASTM D
4565-90a. A minimum jacket slip strength of
67 newtons (15 pound-force) is required.
Record the highest load attained.

(6) Humidity exposure. (a) Repeat steps
(11)(1){(a) through (111)(1){c)(iii) of this
appendix for separate set of samples B, C, D,
and E which have not been subjected to prior
environmental conditioning.

(b) immediately after completing the
measurements, expose the test sample to 100
temperature cyclings. Relative humidity
within the chamber must be maintained at 90
1 2 percent. One cycle consists of beginning
at a stabilized chamber and test sample
temperature of 52 £ 1°C, increasing the
temperature to 57 £ 1°C, allowing the
chamber and test samples to stabilize at this
level, then dropping the temperature back to
521 1°C.

(c) Repeat steps (I11)(1)(d)(ii) through
(I11)(5)(c) of this appendix.

(7) Temperature cycling. (a) Repeat steps
(111)(1)(a) through (I1I)(1)(c)(iii) of this
appendix for separate set of samples B, C, D,
and E which have not been subjected to prior
environmental conditioning.

(b) Immediately after completing the
measurements, subject the test sample to the

-10 cycles of temperature between a minimum

of —40°C and +60°C. The test sample must
be held at each temperature extreme for a
minimum of 1 1/2 hours during each cycle
of temperature. The air within the
temperature cycling chamber must be .
circulated throughout the duration of the

" cycling.

(c) Repeat steps (I11}(1)(d)(ii) through
(111)(5)(c) of this appendix. )

(IV) Control sample—{1) Test samples. A
separate set of lengths A, C, D, E, and F must
have been maintained at 23 1 3°C for at least
48 hours before the testing.

(2) Repeat steps (II1)(2) through (111)(5)(c) of
this appendix except use length A instead of
length B. .

(3) Surge test. (a) One length of sample F
must be used to measure the breakdown
between conductors while the other length of
F must be used to measure the core to shield
breakdown.

(b) The samples must be capable of
withstanding without damage, a single surge
voltage of 15 kilovolts peak between
conductors, and a 25 kilovolts peak surge
voltage between conductors and the shield or

shield/armor as hereinafter described. The
surge voltage must be developed from a
capacitor discharged through a forming
resistor connected in parallel with the
dielectric of the test sample. The surge
generator constants must be such as to
produce a surge of 1.5'x 40 microsecond

wave shape.

(c) The shape of the generated wave must
be determined at a reduced voltage by
connecting an oscilloscope across the
forming resistor with the cable sample
connected in paralle]l with the forming
resistor. The capacitor bank is charged to the
test voltage and then discharged through the
forming resistor and test sample. The test
sample will be considered to have passed the
test if there is no distinct change in the wave
shape obtained with the initial reduced
voltage compared to that obtained after the
application of the test voltage.

(V) The following suggested formats may
be used in submitting the test results to REA:

Environmental

Conditioning
FREQUENCY 1 KILOHERTZ

Pair Number

Capacitance

nF/km (nanofarad/mile)

Initlal Final

Average X

Overall Percent Difference in Average x
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Environmental Environmental Environmental
Conditioning Conditioning Conditioning
FREQUENCY 150 KILOHERTZ FREQUENCY 772 KILOHERTZ WATER IMMERSION TEST (1 KILOHERTZ)
Capacitance Attenuation Capacitance Attenuation Capacitance
Pair Pair
nF/xm dB/km (decibeV nF/xm dB/km (decibel/ nF/km (nanofarad/mile
Num- | (nanofarad/mie) o) Num- | (nancfaradimile) o) Palr Number { )
inial | 24 Final
inital | Final | Initial | Final inita) | Final | Initial | Final Hours
1 1 ‘ 1
g 3 3
5 5
7 7 7
9 9 9
11 1 11
13 13 13
15 15
17 17 15
19 19 17
21 21 19
2 23 21 7
25 25 23
Aver- Aver- 25
;99 age Average X
&
Overall Percent Difforence In Average X
Overglalp:m' Difierence in Average 2 Ovetgll Percent Difference in Average ¥
tance 9:
Conductance: P o TTance:
Water Penetration Test
Option A - Option B
End Leakage grams Weight Gain grams End Leakage grams Penetration mm (in.)
Control.
Heat Age.
Humidity Exposure.
Temperature Cycling.
Insulation Compression Filler Exudation (grams)—Continued 7 CFR Part 1755
Failures RIN 0572-AASS
Heat Age .......ccomess Temperature Cycling . &E:';P“m““o" for Filled Telephone
Humidity Exposure ....
Temperature Cyciing . ; AGENCY: Rural Electrification
Surge Test (kilovolts) Administration, USDA.
ACTION: Final rule.
Jacket Slip Strength @ 50°C c%cgductor to Conduc- SUMMARY: The Rural Electrification
r. Administration (REA) amends its
Lm’_‘mﬁ;‘s Shield to Conductors . regulations on Telecommunications
& M Standards and Specifications for
CONMION <.ccvrrrrrrsenrres Dated: May 5, 1093. Materials, Equipment and Construction,
Heat Age ................. Robert Peters, by rescinding REA Bulletin 345-67,
Humidity Exposure .... Acting Undér Secretary, Small Community REA Specification for Filled Telephone
Temperature Cycling . and Rural Development. Cables, PE-39, and codifying this .
(FR Doc 93-11894 Filed 5-19-93; 8:45 am)  specification. This revised specification
Filler Exudation (grams) SILLING CODE 3410-16-F updates the end Emduct performance
requirements of filled cables brought
about through technological
advancements made during the last two
Heoat Age ....c.ceeerereee years.
Page 18

CommScope v. Belden
IPR2023-01056



Federal Register / Vol. 58, No. 96 / Thursday, May 20, 1993 / Rules and Regulations

29337

EFFECTIVE DATE: June 21, 1993.
Incorporation by reference of certain
publications listed in this final rule is
approved by the Director of the Federal
Register as of June 21, 1983.
FOR FURTHER INFORMATION CONTACT:
Garnett G. Adams, Chief, Qutside Plent
Branch, Telecommunications Standards
Division, Rural Electrification
~ Administration, room 2844, South
Building, U.S. Department of

ture, Wa n, DC 20250-
1500, telephone number {202) 720- .
0667.

SUPPLEMENTARY INFORMATION:
Executive Order 12291

This final rmle has been issued in
conformance with Executive Order
12291 and Departmental Regulation
1512-~1. This action has been classified
as “nonmajor” because it does not mest
the criteria for a major regulation as
established by the Order.

Executive Order 12778

This final rule has been reviewed
under Executive Order 12778, Civil
Justice Reform. If adopted, this final rule
will not: (1) Presmpt any State or local
laws, regulations, or policies; {2) Have
any retroactive effect; and {3) Require
administrative procesdings before
parties may file suit challenging the
provisions of this rule.

Regulatory Flexibility Act Certification

The Administrator of REA has
determined that this propased rule will
not have a significant impact on a
substantial number of small entities, as
defined by the Regulatory Flexibility
Act (5 U.S.C, 601 et seq.). This final rule
involves standards and specifications,
which may increase the direct short-
term costs to the REA borrowar.
However, the long-term direct economic
costs are reduced through greatar
durability snd lower maintenancs cost
over time.

Informatien Collection and
Recordkeeping Requirements
- In compliance with the Office of

Management and Budget {OMB)
regulations {5 CFR part 1320) which
implements the Paperwork Reduction
Act of 1980 (Pub. L. 96-511) and section
3504 of that Act, information collection
and recordkeeping requirements
contained in this final rule have been
approved by OMB under control
aumber 0572-0077 which expires on
January 31, 1994. Cominents conceming
these requirements should be directed
to the Office of Information and
Regulator Affairs of OMB, Attention:
Desk Officer for USDA, room 3201, New

Executive Office Building, Washington,
DC 20503.

National Environmental Policy Act
Certification
The Administrator of REA, has
determined that this final rule will not
significantly affect the quality of the
human environment as defined by the
National Environmental Policy Act of
1969 (42 U.S.C. 4321 et seq.). Therefore,
this action does not require an
environmental 1mpact statement or
assassment.
Catalog of Federal Domestic Assistance
glrogmm described by this final
rule is listed in the Catalog of Federal
Domestic Assistance programs under
No. 10.851, Rural Telephone Loans and
Loan Guarantess, and No. 10.852, Rural
Telephone Bank Loans. This catalog is
available on a subscription basis from
the Superintendent of Documents, the
United States Government Printing
Office, Washington, DC 20402.

Executive Order 12372

This final rule is excluded from !he
scope of Executive Order 12372,
intergovernmental Consultation that

requires intergovernmental consultation

with state and local officials. A Notice

of Final rule titled Department Programs

and Activities Excluded from Executive
Order 12372 (50 FR 47034) exempts
REA and RTB loans and loan
guarantees, and RTB bank loans, to
governmental and nongovernmental
entities from coverage under this Order.

Background

REA issues publications titled
“Bulletin” which serve to guide
borrowers regarding already codified
policy, procedures, and requirements
needed to manage loans, loan guarantee
programs, and the security instruments
which provide for and secure REA
financing. REA issuses standards and
specifications for the construction of
telephone facilities financed with REA
loan funds. REA is rescinding Bulletin
345-67, REA Specification for Filled

Telephone Cables, PE-39, and codifying

this tion at 7 CFR 1755.380,
REA Spacification for Filled Telsphone
Cables.

The American National Standard
Institute (ANSI) and the Insulated Cable
Engineers Association (ICEA) are
scientific and technical organizations
formed for the development of
standards on characteristics and -
performance of materials, products,
systems, and sarvices. An ANSI/ICEA
standard represents a common
viewpoint of those parties concerned
with its provisions; namely producers,

. users and general interest groups. The

standard is intended to aid industry,
government agencies, and the general
public.

It is REA policy to use the standards,
rules, and regulations of such
engineering and standards groups as
ANS], the ICEA, the American Socisty
for Testing and Materials (ASTM), and
the various national engineering
societies, and such references as the
National Electrical Safety Code (NESC)
and the National Electrical Coda {NEC),
to the greatest extent practicable as
determined by REA. REA is also guided'
by OMB Circular No. A-119, Federal
Participation in the Development and
Use of Voluntary Standards in its
activities. In the absence of national
standards, or where REA determinss
that existing national standards are not
satisfactory, standards will be prepared
for material and equipment as
necessary.

On September 10, 1991, REA
published a proposed rule (56 FR
46132) to rescind REA Bulletin 345-67,
REA Specification for Filled Telephone
Cables, PE-39, and to incorporate by
reference a new Bulletin 1753F-205(PE~
39). Comments on this proposed rule
were due by October 10, 1891. No
comments were received by this due
date. Subsequently REA has dstermined
that the public interest is better served
by codifying the revised specification
rather than incorporation by refsrences.

Additionally REA hes determined that
by codifying the revised specification,
borrowers will be provided with the
opportunity to increase subscriber
services through enhanced cable designs
brought about through technological
advancements made during the last two
years in an economical and efficient
manner. This specification will also
allow cable manufacturers to reduce
their production costs by providing one
unifarm cable design to both REA and
non-REA telephone companies which
presently is not being done today. This
reduction in manufacturing costs will
result in lower cable costs for borrowers
without any degradation in cable
performance.

List of Subjects in 7 CFR Part 1755

Incorporation by reference, Loan
programs—communications, Reporting
and recordkeeping requirements. Rural
areas, Telephone.

- Far reasons set out in ths preambls,
REA amends 7 CFR part 1755 as
follows:
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PART 1755—TELECOMMUNICATIONS
STANDARDS AND SPECIFICATIONS
FOR MATERIALS, EQUIPMENT AND
CONSTRUCTION ‘

1. The authority citation for Part 1755
is revised to read as follows:

Authority: 7 U.S.C. 901 et seq., 1921 et seq.

§1755.97 [Amended]

2. Section 1755.97 is amended by
removing the entry REA Bulletin No.
345-67 from the table.

3. Section 1755.390 is added to read
as follows:

§ 1755.390 REA spaecification for filled
telephone cables.

(a) Scope. (1) This section covers the
requirements for filled telephone cables
intended for direct burial installation
either by trenching or by direct plowing,
for underground application by
placement in a duct, or for aerial
installations by attachment to a support
strand.

(i) The conductors are solid copper,
individually insulated with an extruded
solid insulating compound.

(ii) The insulated conductors are
twisted into pairs which are then
stranded or oscillated to form a
cylindrical core,

(iii) For high frequency applications,
the cable core may be separated into
compartments with screening shields.

(iv) A moisture resistant filling
comcfound is applied to the stranded
conductors completely covering the

insulated conductors and filling the
interstices between pairs and units.

(v) The cable structure is completed
by the application of suitable core
wrapping material, a floodin
compound, a shield or a shie%d/armor,
and an overall plastic jacket.

(2) The number of pairs and gauge
size of conductors which are used
within the REA program are provided in
the following table:

AWG 19| 22| 24| 26

Pairs [} 6 []
12 12 12
18 18 18

25 25 25 25

50 50 50

75 75 75

100 | 100} 100
150| 150} 150
200 | 200 | 200
300 300| 300
400 { 400 ] 400
600 | 600

Note: Cables larger In pair sizes than those
shown in this table must meet all requirements
of this section.

(3) Screened cable, when specified,
must meet all requirements of this
section. The pair sizes of screened

Page 20

cables used within the REA program are
referenced in paragraph (e)(2)(i) of this
section,

(4) All cables sold to REA borrowers

-for projects involving REA loan funds

under this section must be accepted by
REA Technical Standards Committee
“A" (Telephone). For cables
manufactured to the specification of this
section, all design changes to an
accepted design must be submitted for
acceptance. REA will be the sole
authority on what constitutes a design
change.

(S)Eihterials. manufacturing
techniques, or cable designs not
specifically addressed by this section
may be allowed if accepted by REA.
Justification for acceptance of modified
materials, manufacturing techniques, or
cable designs must be provided to
substantiate product utility and long-
term stability and endurance.

(6) The American National Standard
Institute/Insulated Cable Engineers
Association, Inc. (ANSI/ICEA) S-84-
608-1988 Standard For
Telecommunications Cable, Filled,
Polyolefin Insulated, Copper Conductor
Technical Requirements referenced
throughout this section is incorporated .
by reference by REA. This incorporation
by reference was approved by the
Director of the Federal Register in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies of ANSI/ICEA S-
84-608-1988 are available for
inspection during normal business
hours at REA, room 2845, U.S,
Department of Agriculture, Washington,
DC 20250 or at the Office of the Federal
Register, 800 North Capitol Street, NW.,
suite 700, Washington, DC. Copies are
available from ICEA, P. O. Box 440,
South Yarmouth, MA 02664, telephone
number (508) 394—4424. :

(7) American Society for Testing and
Materials specifications (ASTM) A 505-
87, Standard Specification for Steel,
Sheet and Strip, Alloy, Hot-Rolled and
Cold-Rolled, General Requirements For;
ASTM B 193-87, Standard Test Method
for Resistivity of Electrical Conductor
Materials; ASTM B 224-80, Standard
Classification of Coppers; ASTM B 694-
86, Standard Specification for Copper,
Copper Alloy, and Copper-Clad
Stainless Steel Sheet and Strip for
Electrical Cable Shielding; ASTM D
4565-90a, Standard Test Methods for
Physical and Environmental
Performance Properties of Insulations
and Jackets for Telecommunications
Wire and Cable; and ASTM D 4566-90,
Standard Test Methods for Electrical
Performance Properties of Insulations
and Jackets for Telecommunications
Wire and Cable referenced in this
section are incorporated by reference by

REA. These incorporations by references
were approved by the Director of the
Federal Register in accordance with 5
U.S.C. 552(a) and 1 CFR part 51. Copies
of the ASTM standards are available for
inspection during normal business
hours at REA, room 2845, U.S.
Department of Agriculture, Washington,
DC 20250 or at the Office of the Federal
Register, 800 North Capitol Street, NW.,
suite 700, Washington, DC. Copies are
available from ASTM, 1916 Race Street,
Philadelphia, PA 19103-1187,

tel&g

hone number (215) 209-5585.
Conductors and conductor

insulation. (1) The gauge sizes of the
copper conductors covered by this
specification must be 19, 22, 24, and 26
American Wire Gauge (AWG).

(2) Each conductor must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraph 2.1.

(3) Factory joints made in conductors
during the manufacturing process must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,

paragraph 2.2,

(4) The raw materials used for
conductor insulation must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraphs 3.1

through 3.1.3.
(5)

he finished conductor insulation
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraphs 3.2.1 and 3.3.

(6) Insulated conductors must not
have an overall diameter greater than 2
millimeters (mm) (0.081 inch (in.)).

(7) A permissible overall performance
level of faults in conductor insulation
must average not greater than one fault
per 12,000 conductor meters (40,000
conductor feet) for each gauge of
conductor.

(i) All insulated conductors must be
continuocusly tested for insulation faults
during the twinning operation with a
method of testing acceptable to REA.
The length count and number of faults
must be recorded. The information must
be retained for a period of 6 months and
be available for review by REA when
requested.

ii) The voltages for determining

compliance with the requirements of
this section are as follows:

Direct Current Voitages
AWG (kilovoits)
19 8.0
22 6.0
24 5.0
26 4.0

(8) Repairs to the conductor
insulation during manufacture are

e

rmissible. The method of repair must
accepted by REA prior to its use. The
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repaired insulstion mustbes cepableof s to provide as near a completely filled Super-Unit Binder Colors
mesting the m;?\t'hant electrical core as is commercially practical.
requirements is section. 5) Threads and tapes used as binders Palr Numbers Binder Color

(9) All repaired sections of insulation mi(xs)t comply with thpa requirements
must be retested in the same manner as 1-600 White
e for s . - specified in ANSVICEA S-84-608-1988. g01-1200 Rad
;:ggﬂ;‘é{lm ko ahc;m with poragraphs 4.2 and 4.2.1. ©1201-1800 Black
(10) The colored insulating material ~__ {6) The colors of the bindingsand 13342490 Youow
removed from or tested on the their significance with respect to pair
count must be as follows:

conductor, from a finished cable, must

(9) Color binders must not be missing

for more then 80 meters (300 feet) from
any 25 pair group or from any subgroup
used as part of a super-unit. At any
cable cross-section, no adjacent 25 pair
groups and no more than one subgroup
of any super-unit may have missing
binders. In no case must the total
number of missing binders exceed three.
Missing super-unit binders must not be
permmed for any distance.

(10) Any reel of cable which contsins
missing binders must be labeled
indicating the colors and location of the
binders involved. The labeling must be

meet the performance requirements

specified in ANSVICEA S-84-608-1988, Group gmllndns Group Palr Count
paragraphs 3.4.1, 3.4.2, 3.4.4, 3.4.5, and

3.4.6. 1 White-BI 1-25

(c) Identification of pairs and !mstmg 2 Whne{):e 28-50
of pairs. (1) The insulation must be ange.
colored to uiauufy 3 White- 51-75

(i) The tip and ring conductor of each . Green.
pair; and 4 White- 76-100

(ii) Each pair in the oompbtsd cable. Brown.

{2) The colors to be used in the pairs S White-Slate | 101-125
in the 25 pair group, together with the 6 Red-Blue ..{  126-150
paié; nt;mbers must be in accordance 7 “9?".‘2" 151175
with the table specified in ANSI/ICEA -
s-amoa-msapgzlmgmph 3.5. 8 Rod-Groen | 176-200

(3) Positive identification of the tip 9 Red-Brown 201-225
and ring conductors of each pair by 10 |RedSiate .|  226-250
marking each conductor of a pair with " Black-Blus 251215
the color of its mate is permissible. The 12 M’?" 276-300
method of marking must be accepted by ., BI:;E ’ 301-325
REA prior to its use. Green. .

(4) Other methods of prqviding 14 {Black- 326-950
positive identification of the tip and Brown.
ring conduf:torS of each pair may be 15 Black-Slate 351-375
employed if accepted by REA priortoits 1g Yellow- 376-400
use. Blus.

(5) The insulated conductors mustbe 17 Yallow-Or- 401425
twisted into pairs. ange.

{6) In order to provide sufﬁcxently 18 Yeliow- 426-450
high crosstalk isolation, the pair twists Green. -
must be designed to enable the cableto 19 Yellow- 451475
meet the capacitance unbalance and Brown.
crosstalk loss requirements of 20 Yes"";‘;’; 476-500
mh’ (H5). OX6), end M) of 5y {ictermive | s01-625

on.

{7) The average length of pair twists 22 Vl:':'f" 526-550
in any pair in the finished cable, when 5 M{ ) §51-575
measured on any 3 meter {10 foot) Groen.
length, must not exceed the requirement 54 Vioket- 576-600
specified in ANSIfiICEA S-84-608-1988, Brown.

p‘(’;ﬁ“w ing f the cabl )

orming of the cabie core. (7) The use of the white unit binder
Twisted pairs must be assembled in in cables of 100 pairs or less is optional.
such a way as to form a substantially When desired f ufa
cylindrical group. (8) n desired for manufacturing

(2) When desired for lay-up reasons,
the basic group may be divided into two
or more subgroups called units.

{3) Each group, or unit in a particular
group, must be enclosed in bindings of
the colors indicated for its particular
pair count. The pair count, indicated by
the colors of insulation, must be
consacutive as indicated in paragraph
(d)(s) of this section through unitsin a

{4) The filling compound must be
- applied to the mble core in such a way

Page 21

reasons, two or more 25 pair groups may

be bound together with nonhygroscopic
and nonwicking threads or tapes into a
super-unit. Threads or tapes must mest
the requirements specified in paragraph
(d}(s) of this section. The group binders
and the super-unit binders must be
color coded such that the combination
of the two binders must positively
identify each 25 pair group from every
other 25 pair group in the cable. Super-
unit binders must be of the color shown
in the following table:

lied to the reel and also to the cable.
&) Screened cable. {1) Screened cable
must be constructed such thata
metallic, internal screen(s} must be
provided to separate and provide
sufficient isolation between the
compartments to meet the requirements

of this secti

on.

(2) At the option of the user or
manufacturer, identified service pairs
providing for voice order and fault
location may be placed in screened

cables.

{i) The number of service pairs
provided must be one per twenty-five
operating pairs plus two for a cable size
up to and including 400 pairs, subject
to a minimum of four service pairs. The

pair counts for scresned cables are as
follows:

Screened Cable Pair Counts
Carrier Pair Senice Pairs Total Palr
24 4 28
50 4 54
100 6 106
150 8 158
200 10 210
300 14 314
400 18 418

(ii) The service pairs must be equaily
divided among the compartments. The
color sequence must be repeated in each
compartment.

(ii1) The electrical and physical
characteristics of each service pair must
meet all the requirements set forth in
this séction.

(iv) The colors used for the service
pairs must be in accordance with the
requirements of paragraph (b)(5) of this
section. The color codse used for the
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service pairs together with the service
pair number are shown in the following
table:

Color Code For Service Pairs

Service Color

Pair No.

Ring

. | Red
Black
Yellow
Violet
Black
Yellow
Violet
Yellow
. | Violet

CONONHEWN -

(3) The screen tape must comply with
the requirements specified in ANSI/
ICEA S-84-608-1988, paragraphs 5.1
through 5.4.

(4) The screen tape must be tested for
dielectric strength by completely
removing the protective coating from
one end to be used for grounding
purposes.

(i) Using an electrode, over a 30
centimeter (1 foot) length, apply a direct
current voltage at the rate of rise of 500
volts/second until failure.

(ii) No breakdown should occur below -

8 kilovolts.

(f) Filling compound. (1) After or
during the stranding operation and prior
to application of the core wrap, filling
compound must be applied to the cable
core. The compound must be as nearly
colorless as is commercially feasible and
consistent with the end product
requirements and pair identification.

(2) The filling compound must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraphs 4.4 through 4.4.4.

(3) The individual cable manufacturer
must satisfy REA that the filling
compound selected for use is suitable
for its intended application. The filling
compound must be applied to the cable
in such a manner that the cable
components will not be degraded.

() Core wrap. (1) The core wrap must
comply with the requirements specified
in ANSI/ICEA-S-84—608-1988,
paragraph 4.3.

(2) If required for manufacturing
reasons, white or colored binders of
nonhygroscopic and nonwicking
material may be applied over the core
and/or wrap. When used, binders must
meet the requirements specified in
paragraph (d)(5) of this section.

(3) Sufficient filling compound must
be applied to the core wrap so that voids
or air spaces existing between the core
and the inner side of the core wrap are
minimized.

(h) Flooding compound (1) Sufficient
flooding compound must be applied on
all sheath interfaces so that voids and
air spaces in these areas are minimized.
When the optional armored design is
used, the flooding compound must be
applied between the core wrap and
shield, between the shield and armor,
and between the armor and the jacket so
that voids and air spaces in these areas
are minimized. The use of floodant over
the outer metallic substrate is not
required if uniform bonding, per
paragraph (i)(7) of this section, is
achieved between the plastic-clad metal
and the jacket.

(2) The flooding compound must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 4.5 and the jacket slip test
requirements of appendix A, paragraph
(111)(5) of this section.

(3) The individual cable manufacturer
must satisfy REA that the flooding
compound selected for use is acceptable
for the application.

(i) Slueﬁ! and optional armor (1) A
single corrugated shield must be applied
longitudinally over the core wrap

(2) For unarmored cable the shleld
overlap must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.3.2. Core
diameter is defined as the diameter
under the core wrap and binding.

(3) For cables containing the coated
aluminum shield/coated steel armor
(CACSP) sheath design, the coated
aluminum shield must be applied in
accordance with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 6.3.2, Dual Tape Shielding
System.

(4) General requirements for
application of the shielding material are
as follows:

(i) Successive lengths of shielding
tapes may be joined during the
manufacturing process by means of cold
weld, electric weld, soldering with a
nonacid flux, or other acceptable means.

(ii) Shield splices must comply with
the requirements specified in ANSI/

ICEA S-84-608-1988, par §raph 6.3.3.

(iii) The corrugations an

application process of the coated
aluminum and copper bearing shields
must comply with the requirements
specified in ANSVVICEA S-84-608-1988,

h 6.3.1

(1v Tﬁe shleldmg material must be
applied in such a manner as to enable
the cable to pass the cold bend test
specified in paragraph (1)(3) of this
section.

(5) The following is a list of
acceptable materials for use as cable
shielding. Other types of shielding
materials may also be used provided

they are accépted by REA prior to their
use.

Gopher Resistant
Standard Cable Cable

8-mil Coated Alu-
minum!
5-mil Copper

10-mil Copper

6-mil Copper-Clad

Stainless Steel

5 mil Copper-Clad

Stainless Steel

5 mil Copper-Clad
Alloy

Steel

7-mil Alioy 194

6-mil Alloy 194

8-mil Coated Alu-
minum?!

and 6-mil Coated
Steel’

Dimensions of uncoated metal

(i) The 8-mil aluminum tape must be
plastic coated on both sides and must
comply with the requirements of ANSI/
ICEA S-84-608-1988, paragraph 6.2.2.

(ii) The 5-mil copper tape must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 6.2.3.

(iii) The 10-mil copper tape must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 6.2.4.

(iv) The 6-mil copper clad stainless
steel tape must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.2.5.

(v) The 5-mil copper clad stainless
steel tape must be in the fully annealed
condition and must conform to the
requirements of American Society for
Testing and Materials (ASTM) B 694—
86, with a cladding ratio of 16/68/16.

(A) The electrical conductivity of the
clad tape must be a minimum of 28
percent of the International Annealed
Copper Standard (IACS) when measured
per ASTM B 193-87. P

(B) The tape must be nominally 0.13
millimeter (0.005 inch}) thick with a
minimum thickness of 0.11 millimeter
(0.0045 inch).

(vi) The 5-mil copper clad alloy steel
tape must be in the fully annealed
condition and the copper component
must conform to the requirements of
ASTM B 224-80 and the alloy steel
component must conform to the
requirements of ASTM A 505-87, with
a cladding ratio of 16/68/16. :

(A) The electrical conductivity of the
copper clad alloy steel tape must
comply with the requirement specified
in paragraph (i)(5)(v)(A) of this section.

(B) The thickness of the copper clad
alloy steel tape must comply with the
requirements specified in paragraph
(i)(5)(v)(B) of this section.
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(vii) The 6-mil and 7-mil 194 copper .
alloy tapes must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.2.6.

(6) The corrugation extensibility of
the coated aluminum shield must
comply with the requirements specified
in ANSVICEA S-84—608-1988,
paragraph 6.4.

(7) When the jacket is bonded to the
plastic coated aluminum shield, the
bond between the jacket and shield
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 7.2.6.

(8) A single plastic-coated steel
corrugated armor must be applied
longitudinally directly over the coated
aluminum shield listed in paragraph
(i)(5) of this section with an overlap
complying with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 6.3.2, Outer Steel Tape.

(9) Successive lengths of steel
armoring tapes may be joined during the
manufacturing process by means of cold
weld, electric weld, soldering with a
nonacid flux, or other acceptable means.
Armor splices must comply with the
breaking strength and resistance
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.3.3.

(10) The corrugations and the
application process of the coated steel
armor must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 6.3.1.

(i) The corrugations of the armor tape
must coincide with the corrugations of
the coated aluminum shield.

(ii) Overlapped portions of the armor
tape must be in register (corrugations
must coincide at overlap) and in contact
at the outer edge.

(11) The armoring material must be so
applied to enable the cable to pass the
cold bend test as specified in paragraph
(1)(3) of this section.

(12) The 6-mil stes] tape must be
electrolytic chrome-coated steel (ECCS)
plastic coated on both sides and must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 6.2.8,

(13) When the jacket is bonded to the
plastic-coated steel armor, the bond
between the jacket and armor must
comply with the requirement specified
in ANSI/ICEA-S-84-608-1988,
paragraph 7.2.6.

(j) Cable jacket. (1) The jacket must
comply with the requirements specified
in ANSV/ICEA S-84-608-1988,
paragraph 7.2. i .

(2) The raw materials used for the
cable jacket must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 7.2.1.

(3) Jacketing material removed from or
tested on the cable must meet the
performance requirements specified in
ANSUICEA S-84-608-1988, paragraphs
7.2.3and 7.2.4.

(4) The thickness of the jacket must
comply with the requirements specified
in ANSV/ICEA S-84-608-1988,
paragraph 7.2.2.

(k) Electrical requirements—(1)

Conductor resistance. The direct current

resistance of any conductor in a
completed cable and the average
resistance of all conductors in a Quality
Control Lot must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.1.

(2) Resistance un%)a ance. (i) The
direct current resistance unbalance
between the two conductors of any pair
in a completed cable and the average
resistance unbalance of all pairs in a
completed cable must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraph 8.2,

(ii) The resistance unbalance between
tip and ring conductors shall be random
with respect to the direction of
unbalance. That is, the resistance of the
tip conductors shall not be consistently
higher with respect to the ring
conductors and vice versa.

(3) Mutual capacitance. The average
mutual capacitance of all pairs in a
completed cable and the individual
mutual capacitance of any pairin a
completed cable must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, para, h 8.3.

(4) Capacitance gl'r‘;)grence. (i) The
capacitance difference for completed
cables having 75 pairs or greater must
comply with the requirement specified
in ANSI/ICEA S-84-608-1988,
paragraph 8.4.

(ii) When measuring screened cable,
the inner and outer pairs must be
selected from both sides of the screen.

(5) Pair-to-pair capacitance
unbalance—{i) Pair-to-pair. The
capacitance unbalance as measured on
the completed cable must comply with
the requirements specified in ANSI/ -
ICEA S-84-608-1988, paragraph 8.5.

(ii) Screened cable. Ex caEles with 25
pairs or less and within each group of
multigroup cables, the pair-to-pair
capacitance unbalance between any two
pairs in an individual compartment
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 8.5. The pair-to-pair
capacitance unbalances to be considered
must be:

(A) Between peirs adjacent in a layer
in an individual compartment;

(B) Between pairs in centers of 4 pairs
or less in an individual compartment;
and

(C) Between pairs in adjacent layers in
an individual compartment when the
number of pairs in the inner (smaller)
layer is 6 or less. The center is counted
as a layer.

(iii) In cables with 25 pairs or less, the
root-mean-square (rms) value must

- include all the pair-to-pair unbalances

measured for each compartment
separately.

iv) In cables containing more than 25
pairs, the rms value must include the
pair-to-pair unbalances in the separate
compartments.

(6) Pair-to-ground capacitance
unbalance—{i) Pair-to-ground. The
capacitance unbalance as measured on
the completed cable must comply with
the requirements specified in ANSI/
ICEA S5-84-608-1988, paragraph 8.6.

*(ii) When measuring pair-to-ground

‘capacitance unbalance all pairs except

the pair under test are grounded to the
shield and/or shield/armor except when
measuring cables containing super units
in which case all other pairs in the same
super unit must be grounded to the
shield.

(iii) The screen tape must be left
floating during the test.

(iv) Pair-to-ground capacitance
unbalance may vary directly with the
length of the cable.

(7) Attenuation. (i) For nonscreened
and screened cables, the average
attenuation of all pairs on any reel when
measured at 150 and 772 kilohertz must
comply with the requirements specified
in ANSVICEA S-84-608-1988,
paragraph 8.7, Solid Column.

(iiﬁ‘or T1C type cables over 12 pairs,
the maximum average attenuation of all
pairs on any reel must not exceed the
values listed below when measured at a
frequency of 1576 kilohertz at or
corrected to a temperature of 20 1 1°C.
The test must be conducted in
accordance with ASTM D 4566-90.

Maximum Aver-

age Attenuation

decibelkilometer

(dB/Kkm) (decibel/
mile)

AWG

19 13.4 (21.5)
22 18.3 (29.4)
24 23.1 (37.2)

(8) Crosstalk loss. (i) The equal level
far-end power sum crosstalk loss (FEXT)
as measured on the completed cable
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraph 8.8, FEXT Table.

(ii?r'l‘l?e near-end power sum crosstalk
loss (NEXT) as measured on completed
cable must comply with the
requirements specified in ANSI/ICEA S-
84;(1508-1988. paragraph 8.8, NEXT
Table.
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(iii) Screened cable. (A) For screened
cables the NEXT as measured on the
completed cable must comply with the
requirements specified in ANSI/ICEA S-
84-608-1988, paragraphs 8.9 and 8.9.1.

(B) For T1C screened cable the NEXT
as measured on the completed cable
must comply with the requirements
specified in ANSI/ICEA S-84-608-1988,
paragraphs 8.9 and 8.9.2.

(9) Insulation resistance. The
insulation resistance of each insulated
conductor in a completed cable must
comply with the requirement specified
in ANSI/ICEA S-84-608-1988,
paragraph 8.11.

(10) High voltage test. (i) In each
length of completed cable, the
insulation between conductors must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 8.12, Solid Column.

(i) In each length of completed cable,
the dielectric between the shield and/or
armor and conductors in the core must
comply with the requirements specified
in ANSI/ICEA S-84-608-1988,
paragraph 8.13, Single Jacketed, Solid
Column. In scroeneg cable the screen
tape must be left floating.

1ii) Screened cable. (i) In each length
of completed screened cable, the
dielectric between the screen tape and
the conductors in the core must comply
with the requirement specified in ANSI/
ICEA S-84-608-1988, paragraph 8.14.

(B) In this test, the cable shield and/
or armor must be left floating.

(11) Electrical variations. (i) Pairs in
each length of cable having either a
ground, cross, short, or open circuit
condition will not be permitted.

(ii) The maximum numbser of pairs in
a cable which may vary as specified in
paragraph (k)(11)(iif) of this section
from the electrical parameters given in
this section are listed below. These pairs
may be excluded from the arithmetic
calculation,

Maximum
Number of

(iii} Parameter variations. (A)
Capacitance unbalance-to-ground. If the
cable fails either the maximum
individual pair or average capacitance
unbalance-to-ground requirement and
all individual pairs are 3937 picofarad/
kilometer (1200 picofarad/1000 feet) or
less, the number of pairs specified in

Page 24

paregraph (k)(11)(ii) of this section may
be eliminated from the average and
maximum individual calculations.

(B) Resistance unbalance. Individual
pair of 7 percent for all gauges.

(C) Conductor resistance, maximum.
The following table shows maximum
conductor resistance:

ohms/kil- (ohms/

AWG ometer :gg))

19 29.9 (9.1)
22 60.0 (18.3)
24 84.5 (28.8)
26 151.8 {46.2)

Note: REA recognizes that In large palr
count cable (600 pair and above) a cross,
short or open circuit condition occasionally
may develop in a pair which does not affect
the performance of the other cable pairs. in
these circumstances rejection of the entire
cable may be economically unsound or repairs
may be impractical. In such circumstances the
manutacturer may desire to negotiate with the
customer for acceptance of cable. No
more than 0.5 percent of the pairs may be
Invoived.

(1) Mechanical requirements—(1}
Compound flow test. All cables
manufactured in accordance with the
requirements of this section must be
capable of meeting the compound flow
test specified in ANSI/ICEA S-84-608-
1988, paragraph 9.1 using a test
temperature of 80 t 1°C,

(2) Water penetration. All cables -
manufactured in accordance with the
requirements of this section must be
capable of meeting the water
penetration test specified in ANSI/ICEA
S-84-608-1988, g:l‘t:?mph 9.2,

(3) Cable cold bend test. All cables
manufactured in accordance with the
requirements of this section must be
capable of meeting the cable cold bend
test specified in ANSVICEA S-84-608-
1088, &aragraph 9.3.

(4) Cable impact test. All cables
manufactured in accordance with the
requirements of this section must be
capable of meeting the cable impact test
specified in ANSUICEA S-84-608-1988,
paragraph 9.4.

(5) Jacket notch test (CACSP sheath
only). All cables utilizing the coated
aluminum/coated steel sheath (CACSP)
design manufactured in accordance
with the requirements of this section
must be capable of mesting the jacket
notch test specified in ANSI/ICEA S-84~-
608-1988, paragraph 9.5. ‘

(6) Cable torsion test (CACSP sheath
only). All cables utilizing the coated
aluminum/coated steel sheath (CACSP)
design manufactured in accordance
with the requirements of this section
must be capable of meeting the cable
torsion test specified in ANSVICEA S-
84-608-1988, paragraph 9.6.

(m) Sheath slitting cord (optional). (1)
Sheath slitting cords may be used in the
cable structure at the option of the
manufacturer unless specified by the
end user.

(2) When a sheath slitting cord is used
it must be nonhygroscopic and
nonwicking, continuous throughout a
length of cable and of sufficient strength
to OJJen the sheath without breaking the
cord.

(n) Identification marker and length
marker. (1) Each length of cable must be
identified in accordance with ANSI/
ICEA S-84-608-1988, paragraphs 10.1
through 10.1.4. The color of the ink
used for the initial outer jacket marking
must be either white or silver.

(2) The markin?s must be printed on
the jacket at regular intervals of not
more than 0.6 meter (2 feet).

(3) The completed cable must have
sequentially numbered length markers
in accordance with ANSI/ICEA S-84—
608-1988, paragraph 10.1.5. The color
of the ink used for the initial outer
jacket marking must be either white or
silver,

(o) Preconnectorized cable (optional).
(1) At the option of the manufacturer

" and upon request by the purchaser,

cables 100 pairs and larger may be
factory terminated in 25 pair splicing
modules.

(2) The splicing modules must meet
the requirements of REA Bulletin 345—
54, PE-52, REA Specification for
Telephone Cable Splicing Connectors
(Incorporated by reference at § 1755.97),
and be accepted by REA prior to their

use.

(p) Acceptance testing and extent of
testing. (1) The tests described in
appendix A of this section are intended
for acceptance of cable designs and
major modifications of accepted
designs. What constitutes a major
modification is at the discretion of REA,
These tests are intended to show the
inherent capability of the manufacturer
to produce cable products having long
life and stability.

(2) For iniﬁa{acceptance. the
manufacturer must submit:

(i) An original signature certification
that the product fully complies with
each section of the specification;

(ii) Qualification Test Data, per
appendix A of this section;

iii) To periodic plant inspections;

(iv) A certification that the product
does or does not comply with the
domestic origin manufacturing
provisions of the “Buy American"
requirements of the Rural Electrification

 Act of 1938 (7 U.S.C. 801 et seq.);

(v) Written user testimonials
concerning field performance of the
product; and
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(vi) Other nonproprietary data
deemed nece by the Chief, Outside
Plant Branch (Telephone).

(3) For requalification acceptance, the
manufacturer must submit an original
signature certification that the product
fully complies with each section of the
specification, excluding the
Qualification Section, and a certification
that the product does or does not
comply with the domestic origin
manufacturing pravisions of the “Buy
American"” requirements of the Rural
Electrification Act of 1938 (7 U.S.C. 901
et seq.}, for acceptance by August 30 of
each year. The required data must have
been gathered within 90 days of the
submission. If the initial acceptance of
a product to this specification was
within 180 days of August 30, then
requalification for that product will not
be required for that 2

(miﬁal and reqtmrﬁcation
acceptance requests should be
addressed to:

Chairman, Technical Standards Committee
“A" (Telephone), Telecommunications
Standards Division, Rural Electrification
Administration, Washington, DC 20250~
1500.

(5) Tests on 100 percent of completed
cable. (i) The shield and/or armor of
each length of cable must be tested for
continuity in accordance with ANSI/
ICEA S-84-608-1988, paragraph 8.186.

(i) The screen tape of each length of
screened cable must be tested for
continuity in accordance with ANSI/
ICEA S-84-608-1988, paragraph 8.16.

{iii) Dielectric strength between
conductors and shield and/or armor
must be tested to determine freedom
from grounds in accordance with
paragraph (k)(10)(ii) of this section.

(iv?Dielectric strength between
conductors and screen tape must be
tested to determine freedom from
grounds in accordance with paragraph
(k}(10)(iii) of this section.

(v) Each conductor in the completed
cable must be tested for continuity in
accordance with ANSI/ICEA S-84-608—
1988, pardgraph 8.16.

(vi) Dielectric strength between
conductors must be tested to insure
freedom from shorts and crosses in each
length of completed cable in accordance
with paragraph (k}(10)(i) of this section.

(viS Eaglrx conductor in the completed
preconnectorized cable must be tested
for continuity.

{viii) Each{ength of completed
preconnectorized cable must be tested
for split pairs.

(ix) The average mutual capacitance
must be measured on all cables. If the
average mutual capacitance for the first
100 pairs tested from randomly selected
groups is between 50 and 53 nanofarad/

kilometer (nF/km) (80 end 85 :
nanofarad/mile), the remainder of the
pairs need not be tested on the 100
percent basis (See paragraph (k){3) of
this section).

(6} Capability tests. Tests on a quality
assurance basis must be made as
frequently as is required for each
manufacturer to determine and maintain
compliance with:

(i) Performance requirements for
conductor insulation, jacketing material,
and filling and flooding compounds; .

(ii) Bonding properties of coated or
laminated shielding and armoring
materials and performance requirements
for screen tape;

(iii} Sequential marking and lettering;

(iv) Capacitance difference,
capacitance unbalance, crosstalk, and
attenuation; :

(v} Insulation resistance, conductor
resistance and resistance unbalancs;

(vi) Cable cold bend and cable impact
tests;

(vii) Water penetration and compound
flow tests; and

(viii) Jacket notch and cable torsion
tests.

(q) Summary of records of electrical
and physical tests. (1) Each -
manufacturer must maintain suitable
summary records for a period of at least
3 years of all electrical and physical
tests required on completed cable by
this section as set forth in paragraphs
{p)(5) and (p)(6) of this section. The test

ata for a particular reel must be in a

. form that it may be readily available to

the purchaser or to REA upon request.

(2§ Measurements and computed
values must be rounded off to the
number of places or figures specified for
the requirement according to ANSI/
ICEA S-84-608-1988, paraFraph 1.3,

(r} Manufacturing irregularities. (1)
Repairs to the shield and/or armor are
not permitted in cable supplied to end
users under this section.

(2) Minor defects in jackets (defects
having a dimension of 3 millimeters
(0.125 inch) or less in any direction}
may be repaired by means of heat fusing
in accordance with good commercial
practices utilizing sheath grade
compounds.

(s) Preparation for shipment. (1) The
cable must be shipped on reels. The
diameter of the drum must be large
enough to prevent damage to the cable
from reeling or unreeling. The reels
must be substantial and so constructed
as to prevent damage to the cable during
shipment and handling.

(2) The thermal wrap must comply
with the requirements of ANSI/ICEA S-
84-608-1988, paragraph 10.3. When a
thermal reel wrap is supplied, the wrap
must be applied to the reel and must be

suitably secured in place to minimize
thermal to the cable during
storage and shipment. The use of the
thermal reel wrap as a means of reel
protection will be at the option of the
manufacturer unless specified by the
end user.

(3) The outer end of the cable must be
securely fastened to the reel head so as
to prevent the cable from becoming
loase in transit. The inner end of the
cable must be securely fastened in such
a way as to make it readily available if
required for électrical testing. Spikes,
staples, or other fastening devices which
penetrate the cable jacket must not be
used. The method of fastening the cable
ands must be accepted by REA prior to
its use.

(4) Each length of cable must be
wound on a separate reel unless
otherwise specified or agreed to by the

urchaser. :

(5} The arbor hole must admit a
spindle 63 millimeters (2.5 inches) in
diameter without binding. Steel arbor
hole liners may be used but must be
accepted by REA prior to their use.

(6) Each reel must be plainly marked
to indicate the direction in which it
should be rolled to rrevem loosening of
the cable on the reel.

(7) Each reel must be stenciled or
labeled on either one or both sides with
the information specified in ANSVICEA -
S-84-608-1988, paragraph 10.4 and the
REA cable designation:

Cable Designation

BFC

Cable Construction

Pair Count

Conductor Gauge

A = Coated Aluminum Shield

C = Copper Shield

Y = Gopher Resistant Shield

X = Armored, Separate Shield

H = T1 Screened Cable .

H1C = T1C Screened Cable

P = Preconnectorized

Example: BFCXH100~-22

Buried Filled Cable, Armored (w/separate
shield), T1 Screened Cable, 100 pair, 22
AWG.

{8} When cable manufactured to the
requirements of this section is shipped,
both ends must be equipped with end
caps acceptable to REA.,

9) When preconnectorized cables are
shipped, the splicing modules must be
protected to prevent damage during
shipment and handling. The protection
method must be acceptable to REA and
accepted prior to its use.

(10} All cables ordered for use in
underground duct applications must be
equipped with a factory-installed
pulling-eye on the outer end in
accordance with ANSI/ICEA S-84-608-
1988, paragraph 10.5.2,
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(The information and recordkeeping
requirements of this section have been
approved by the Office of Management and
Budget (OMB) under the Control Number
0572-0077.)

Appendix A to 7 CFR 1755,390—
Qualification Test Methods

(1) The test procedures described in this
appendix are for qualification of inittal
designs and major modification of accepted
designs, Included in (V) of this appendix are
suggested formats that may be used in
submitting the test results to REA.

(I1) Sample selection and preparation. (1)
All testing must be performed on lengths
removed sequentially from the same 25 pair,
22 gauge jacketed cable. This cable must not
have been exposed to temperatures in excess
of 38°C sinces its initial cool down after
sheathing. The lengths specified are
minimum lengths and if desirable from a
laboratory testing standpoint longer lengths
may be used.

(a) Length A shall be 10 + 0.2 meters (33
£ 0.5 feet) long and must be maintained at 23
1 3°C. One length is required.

(b) Length B shall be 12 1 0.2 meters (40
1 0.5 feet) long. Prepare the test sample by
removing the jacket, shield or shield/armor
and core wrap for a sufficient distance on
both ends to allow the insulated conductors
to be flared out. Remove sufficient conductor
insulation so that appropriate electrical test
connections can be made at both ends. Coil
the sample with a diameter of 15 to 20 times
its sheath diameter. Three lengths are
required.

(c) Length C shall be one meter (3 feet)
long. Four lengths are required.

(d) Length D shall be 300 millimeters (1
foot) long. Four lengths are required.

(e) Length E must be 600 millimeters (2
fest) long. Four lengths are required.

(f) Length F shall be 3 meters (10 feet) long
and must be maintained at 23 + 3°C for the
duration of the test. Two lengths are
required.

(2) Data reference temperature. Unless
otherwise specified, all measurements must
be made at 23 + 3°C.

(1) Environmental tests—(1) Heat aging
test—{a) Test samples. Place one sample each
of lengths B, C, D and E in an oven or
environmental chamber. The ends of Sample
B must exit from the chamber or oven for
electrical tests. Securely seal the oven exit
holes.

(b) Sequence of tests. The samples are to
be subjected to the following tests after
conditioning:

(i) Water Immersion Test outlined in (I1I)(2)
of this appendix;

(ii) Water Penetration Test outlined in
(111)(3) of this appendix;

(iii) Insulation Compression Test outlined
in (I11)(4) of this appendix; and

(iv) Jacket Slip Strength Test outlined in
(111)(5) of this appendix.

(c) Initial measurements. (i) For Sample B
measure the open circuit capacitance for each
odd numbered pair at 1, 150, and 772
kilohertz, and the attenuation at 150 and 772
kilohertz after conditioning the sample at the
data reference temperature for 24 hours.
Calculate the average and standard deviation

for the data of the 13 pairs on a per kilometer
or {on a per mile) basis.

(ii) The attenuation at 150 and 772
kilohertz may be calculated from open circuit
admittance (Yoc) and short circuit
impedance (Zsc) or may be obtained by direct
measurement of attenuation.

(iii) Record on suggested formats in (V) of
this appendix or on other easily readable
formats.

(d) Heat conditioning. (i) Inmediately after
completing the initial measurements,
condition the sample for 14 days at a
temperature of 65 £ 2°C.

(ii) At the end of this period note any
exudation of cable filler. Measure and
calculate the parameters given in (IlI)(1)(c) of
this appendix. Record on suggested formats
in (V) of this appendix or on other easily
readable formats.

(iii) Cut away and discard a one meter (3
foot) section from each end of length B.

(e) Overall electrical deviation. (i) Calculate
the percent change in all average parameters
between the final parameters after
conditioning and the initial parameters in
(111)(1)(c) of this appendix.

(ii) The stability of the electrical
parameters after completion of this test must
be within the following prescribed limits:

(A) Capacitance. The average mutual
capacitance must be within 5 percent of its
original value;

(B) The change in average mutual
capacitance must be less than § percent over
frequency 1 to 150 kilohertz; and

(C) Attenuation. The 150 and 772 kilohertz
attenuation must not have increased by more
than 5 percent over their original values,

(2) Water immersion electrical test—{a)
Test sample selection. The 10 meter (33 foot)
section of length B must be tested.

(b) Test sample preparation. Prepare the
sample by removing the jacket, shield or
shield/armor, and core wrap for sufficient
distance to allow one end to be accessed for
test connections. Cut out a series of 6
millimeter (0.25 inch) diameter holes along
the test sample, at 30 centimeters (1 foot)
intervals progressing successively 90 degrees
around the circumference of the cable.
Assure that the cable core is exposed at each
hole by slitting the core wrapper. Place the
prepared sample in a dry vessel which when
filled will maintain a one meter (3 foot) head
of water over 6 meters (20 feet) of uncoiled
cable. Extend and fasten the ends of the cable
so they will be above the water line and the
pairs are rigidly held for the duration of the
test.

(c) Capacitance testing. Measure the initial
values of mutual capacitance of all odd pairs
in each cable at a frequency of 1 kilohertz
before filling the vessel with water. Be sure
the cable shield or shield/armor is grounded
to the test equipment. Fill the vessels until
there is a one meter (3 foot) head of water on
the cables. )

(i) Remeasure the mutual capacitance after
the cables have been submerged for 24 hours
and again after 30 days.

(ii) Record each sample separately on
suggested formats in (V) of this appendix or
on other easily readable formats.

(d) Overall electrical deviation. (i)
Calculate the percent change in all average

paramsters between the final parameters after
conditioning with the initial parameters in
(I11)(2)(c) of this appendix.

(ii) The average mutual capacitance must
be within 5 percent of its original value.

(3) Water penetration testing. (a) A
watertight closure must be placed over the
jacket of length C. The closure must not be
placed over the jacket so tightly that the flow
of water through pre-existing voids of air
spaces is restricted. The other end of the
sample must remain open.

(b) Test per Option A or Option B—{i)
Option A. Weigh the sample and closure
prior to testing. Fill the closure with water
and place under a continuous pressure of 10
1 0.7 kilopascals (1.5 1 0.1 pounds per square
inch gauge) for one hour. Collect the water
leakage from the end of the test sample
during the test and weigh to the nearest 0.1
gram. Immediately after the one hour test,
seal the ends of the cable with a thin layer
of grease and remove all visible water from
the closure, being careful not to remove water
that penetrated into the core during the test.
Reweigh the sample and determine the
weight of water that penetrated into the core.
The weight of water that penetrated into the
core must not exceed 8 grams.

(ii) Option B. Fill the closure with a 0.2
gram sodium fluorscein per liter water
solution and apply a continuous pressure 10
4 0.7 kilopascals (1.5 £ 0.1 pounds per square
inch gauge) for one hour. Catch and weigh
any water that leaks from the end of the cable
during the one hour period. If no water leaks
from the sample, carefully remove the water
from the closure. Then carefully remove the
jacket, shield or shield/armor and core wrap
one at a time, examining with an ultraviolet
light source for water penetration. After
removal of the core wrap, carefully dissect
the core and examine for water penetration
within the core. Where water penstration is
observed, measure the penetration distance.
The distance of water penetration into the
core must not exceed 127 millimeters (5.0
inches).

(4) Insulation compression test—(a) Test
Sample D. Remove jacket, shield or shield/
armor, and core wrap being careful not to
damage the conductor insulation. Remove
one pair from the core and carefully separate,
wipe off core filler, and straighten the
insulated conductors. Retwist the two
insulated conductors together under
sufficient tension to form 10 evenly spaced
360 degree twists in a length of 10
centimeters (4 inches).

(b) Sample testing. Center the mid 50
millimeters (2 inches) of the twisted pair
between 2 smooth rigid parallel metal plates
that are 50 millimeters x 50 millimeters (2
inches x 2 inches). Apply a 1.5 volt direct
current potential between the conductors,
using a light or buzzer to indicate electrical
contact between the conductors. Apply a
constant load of 67 newtons (15 pound-force)
on the sample for one minute and monitor for
svidence of contact between the conductors.
Record results on suggested formats in (V) of
this appendix or on other easily readable
formats.

(5) Jacket slip strength test—(a) Sample
selection. Test Sample E from (1i1)(1)(a) of
this appendix.
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(b) Sample preparation. Prepare test forming resistor with the cable sample Environmental
sample in accordance with the procedures connected in parallel with the forming Conditioning
specified in ASTM D 4565-90a. resistor. The capacitor bank is charged to the :

(c) Sample conditioning and testing. test voltage and then discharged through the FREQUENCY 772 KILOHERTZ
Remove the sample from the tensile tester forming resistor and test sample. The test -
prior to testing and cqnditiqn forone hourat  sample will be considered to have passed the Capacitance Attenuation
50 £ 2°C. Test immediately in accordance test if there is no distinct change in the wave Palr R 9B/m (decibel/
with the procedures specified in ASTM D shape obtained with the initial reduced Num- (nan :n(aradlmlle) mfle?c
4565-90a. A minimum jacket slip strength of  yoltage compared to that obtained after the ber
67 newtons (15 pound-force) is required. application of the test voltage. iniial | Final | Iniial | Final
Re(%c;r;i‘ :;111:1' 3::8}'}1:;;; L?u(::t::;l;f:;;eat stops (V) The following suggested formats may
(1111(1]58) tfh;rough (LI)(1)(c)(iii) of ihis be used in submitting the test results to REA: ;
appendix for separate set of samples B, C, D, -
aﬁg E which hasgrl:ol been subjected to prior i ‘Enwmnmemm 5
environmental conditioning. Conditioning 7

(b) Immediately after completing the FREQUENCY 1 KILOHERTZ 9
measurements, expose the test sample to 100 : 1"
temperature cyclings. Relative humidity 13
within the chamber must be maintained at 90 Capacitance 15
1 2 percent. One cycle consists of beginning Pair Number nF/km (nanofarad/mile) 17
at a stabilized chamber and test sample 19
temperature of 52 + 1°C, increasing the Initial Final 21
temperature to 57 + 1°C, allowing the 23
chamber and test samples to stabilize at this 1
level, then dropping the temperature backto 3 25
52t 1°C. 5 Aver-

(c) Repeat steps (I)(1)(d)(ii) through 7 age
(Ill)(]s)(c] of this apmﬂh \ 9 X

(7) Temperature ing. (a) Repeat steps 11 <
am)a) tﬁw oh (ﬂl)(l)(g)(iii) of this 13 Overall Porcent Difference In Average X
appendix for separate set of samples B,C,D, 1§ Conduclance: .
and E which have not been subjected to prior 17
environmental conditioning. 1 .

(b) Immediately after con%pleting the 2? N .En_wronmemal
measurements, subject the test sample tothe 23 Conditioning__—

10 cycles of temperature between a minimum 25 WATER IMMERSION TEST (1 KILOHERTZ)
of —40°C and +60°C. The test sample must Average X

be held at each temperature extreme for a Capacitance
minimum of 1 1/2 hours during each cycle

of temperature. The air within the Overall Percent Difference In Average X nF/m (nancfarad/mile)
temperature cycling chamber must be _— Pair Number

circulated throughout the duration of the . 24

g through Environmental inital 1 Hourg | Final
( (;:(] I)R(e;))eaft tialteps (lll]((})(d)(ii) through Conditioning )

11)(5)(c) of this appendix.

(IV) Control sample—(1) Test samples. A FREQUEN?Y 150 KILOHERTZ 3
separate set of lengths A, C, D, E, and F must 5
have been maintained at 23 ¢ 3°C for at least Pa Capacitance Atienuation 7
48 hours before the testing, 4 nEAm dB/km (decibel/

(2) Repeat steps (II1)(2) through (I(5)(c) of ~ NUM- | (o otaradimite) msle) 21
this appendix except use length A instead of ber 13
length B. Initial | Final | Initial | Final

(3) Surge Test. (a) One length of sample F 15
must be used to measure the breakdown 1 17
between conductors while the other length of 3 19
F must be used to measure the core to shield 5§ 21
breakdown. 7 23

(b) The samples must be capable of 9 25
withstanding without damage, a single surge 11 Average X
voltage of 20 kilovolts peak between 13
conductors, and a 35 kilovolts peak surge 15 Overall Percent Difference in Average X
voltage between conductors and the shield or 17 ——
shield/armor as hereinafter described. The * 19
surge voltage must be developed from a 21
capacitor discharged through a forming 23
resistor connected in parallel with the 25
dielectric of the test sample. The surge Aver-
generator constants must be such as to age
produce a surge of 1.5 x 40 microsecond %
wave shape.

(c) The shape of the generated wave must Overall Percent Difference In Average X
be determined at a reduced voltage by Capacitance:_____
connecting an oscilloscope across the Cond
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Water Penetration Test
Option A Option B
End Leakage gramg Weight Gain grams End Leakage grams Penetration rmm (in.)
Control.
Heat Age.
Humidity Exposurs.
Temparature Cycling.

insulation Compression

Fallures

computers and certain associated
peripheral squipment acquired on the
same precurement.

veae

Temperature Cycling .

Jacket Slip Strength @ 50'4C

Load in newtons
{pound-force)
Control .....oeerineunuenens
Heat Ao ..occeecervreenne
Humidity Exposure ....

Temperature Cycling .

Filler Exudation (grams)

Temperature Cycle

Surge Test (kilovolts)

Conductor to Conduc-
tor.
Shield to Conductors .

Dated: May 5, 1993.

Robert Peters,

Acting Under Secretary, Small Community
and Rural Deveicpment.

[FR Doc 83-11895 Filed 5-18-93; 8:45 am)
BiLLING CODE 3410-15-F

SMALL BUSINESS ADMINISTRATION
13 CFR Part 121
Smali Business Size Regulations

Termination of Walver of the
Nonmanufacturer Rule

AGENCY: Small Business Administration.

ACTION: Amendment to Notice to
terniinate the walver of the
Nonmanufecturer Rule for mainframe

SUMMARY: The Business Administration
is amending its notice of & decision to
terminate its waiver of the
Nonmanufacturer Rule for mainframe
computers and certain associated
peripheral equipment acquired on the
same procurement. The SBA had
published a termination notice on
February 19, 1993, with an effective
date of May 20, 1993. The Agency is
now inviting public comment on this
matter.

DATES: Comments must be submitted on
or befors June 21, 1993.

ADDRESSES: Written comments should
be addressed to Robert J. Moffitt,
Associate Administrator for
Procurement Assistance, U.S. Small

Business Administration, 409 3rd Street,

SW., Washington, DC 20418.

FOR FURTHER INFORMATION CONTACT:
Jeanne M. Sclater, Director, Office of
Procurement Policy and Liaison, (202)
205-6465 or James Parker at (703) 695~
2435,

SUPPLEMENTARY INFORMATION: On
February 18, 1893, SBA published in
the Federal Register a notics to
terminate the waiver of the
Nonmanufacturer Rule for mainframe
computers and certain associated
peripheral equipment acquired on the
same procurement. 58 FR 9112 (1993).
Since the publication of this notice,
SBA has received a number of
comments from interested parties
arguing that this waiver to the
Nonmanufacturer Rule should not be
repealed. In light of such commaents,
SBA now invites the public to express
its views concerning SBA's intent to
terminate the waiver for mainframe
computers. In the interim, SBA
postpones the effective date of the
termination of the mainframe waiver
until it has had adequate time to
evaluate any comments received in
response to this publication and until
such time as a determination on the
mainframe waiver is published in the
Federal Register.

The SBA believes that there are small
manufacturers of computers that meet
performance characteristics previously
attributed only to mainframe computers,
such as mini-computers and sufer-
minicomputers. The Agency believes -
this to be particularly true when two or
more units of such equipment can be
connected to function as one.

SBA also believes that in some
instances the existence of the mainframe
waiver has led, and for continuing cases
has the potential to lead, to abuse by
affixing a “‘mainframe” label to ~
procurement which in fact descr.oes
performance characteristics that are
typical of hardware often called mini-
computers, super-minicomputers, or
“mainframe-equivalent’ computers
merely to enjoy the benefits of the
waiver. In this way, & procuring agency
would be able to purchase specific
computer hardware manufactured by a
large business when in fact other
computer hardware manufactured by
small business is available to satisfy the
actual procurement need. SBA believes
that such an action would be contrary
to the intent of the Small Business Act
in general and to the waiver provision
to the Nonmanufaciurer Rule contained
in section 8(a)(17) of the Small Business
Act, 15 U.S.C. 637(a)(17), specifically.

Further, the SBA believes that the
statutory authority of the Administrator
to grant waivers on & case-by-case, or
solicitation-specific basis, allows
agencies which in fact need to procure
equipment which cannot be produced
by small business manufacturers to
oﬁtnin a waiver of the Nonmanufacturer
Ruile when such a waiver is required.
The statutory authority for solicitation-
specific waivers is found at section
8(a)(17)(B}{iv) of the Small Business

Act.

Based on the above, SBA solicits
comments with res; to SBA’s prior
Notice to termingte the waiver of the
Nonmanufacturer Rule for mainframe
computers and certain associated
peripherel equipment acquired on the
same procurement and with respect to
this amendment thereto. SBA requests
specific comments concerning the
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